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. A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
e 
» P To thz solid ground 
x a i Of Nature trusts the mnd which buds for aye »— WORDSWORTH 
e 
. e e è 
8 — ws SS 
e 
THURSDAY, NOVEMBER 1, 1883 Lyman —''In my noteboo’s of 1861 I find, * Eur yale 
` exiguum, Lamk, onginal of Peron and Leseui, 1803, 
S duse young? This pfosaic line ıs poetical to me It takes me 


'OOLOGICAS'REPQRTS OF THE VOYAGE OF 
* HMS “CHALLENGER” 


report on the Scignigfic Resi@tts of the Voyage of H MS 
“Challenger” during the Years 1873-76, under the 
Command of Capt George S Nares and Capt F T 
Thomson Prepared under the Superimtendence of the 
late Sue C. Wyvyle Thofns€n, Director of the Giviltin 
Scientific Staff on board, and nowgf John Murray, ope 
of the Naturalists of the Expedition Zoology —Voð eV, 
4882, Vol VI, 1882, Vol VII, 1883 (Published by 
Otder Qf Her Majesty'seGovernmeng ) . 


HE editor has made most excellent progress in*the 
work, of ®publishing the Reports of the scientifig 
ssults of the voyage of HM S Challenger during the 
ast yeai, as the three bulky quarto volumes now before 
;wellindicate gol V contains an elaborate Report on 
e Ophiurfidea by The&ioie Lyman, who has made this 
oug so long his specgal study, and who has in this 
onograph aven us a most glaboiate and beautifully 
ustrated contifbution to science The memoir contains 
e deseriptian of soe twenty-one genera and of 170 
1ecleg, fut as segeral already descirbed species were also 
lected, Mr Lyman hag judiciously given not only all 
ese but also the names of all others previously described, 
ranged under their gefleia, constituting therefore this 
eport a more oi lese cát plete monograph of the Ophiti- 
idea - There ate verf elaborate tables of distmibution, 
ogiaphical, bathymetrical, agd thermal, with'ebrief re- 


arks on their fadicatypngs and at the end of these is a |eagd 600 fathoms, 


f: on the fossil forms and their relations to those living 
the ickeripive part of the monogra Mr Lyman has 
ntqred tgause #mple Fords as often as possible, so as 
t to add to “fhe jaggon in which zoology gs noty 
iotheung ” ee ° . . 

Amid the thiee*igndrfa pageseof descrgption of sgecies 
me is of necessity little that will beat tiansciibing'in. a 
neral notice of bis fmportant wort, 


em we fnd the following, whigh in the writers mind | America, 


rakened simular emotions to those ferred $6 by Mr 
VoL XXiX,—NO* 731 
s 


and still among |' Kerguelen Islands, 


back to the Jardin des Plantes as it was teenty eats ago, 
and I cAn see the laboratories of the ‘mollusques et 
zoophytes’ where I studied under the kindly direction of 
old Valenciennes He has gone, and so has his suzcessor 
Deshayes, and theu place 1s now worthily held by Perier, 
who was a very young man when first I knew him But 
still that poos little broken 4strophyton exiguum lies on 
its shelf, the survivor It fas with a 1eal emotion that 
in unpacking the ChaBengit- collection I drew fiom a 
large jar two fine specimena I felt hke a scholar who 
had found a deplicate of the Codex argenteus After 
r oie thanetwo geneiaffons the unique treasure of the 
Jardin des Plaptes has at last other 1epresentatives, and 
“o celebite its rediscovery I could do no less than give a 
figu of the anımal ” (Plate 47) 

So far as the geographical distribution of the group 1s 
concerned, it wod appear that although deep-sea species 
are more incinfed to extensie wanderings than those 
fyequentifig shallows, jet, speaking generally, they offer 
sunilai differenses Among littoral forms there aie those 
which are fogag all over the great ocean from the and- 
wich Islands to the east coast of Africa, and even south 
tothe Capteof Good Hope One species, Amphiura 
squamata, 1s found in the North and South Atlantic, at 
the Cape of Good Hope, and in Austialia Others, again, 
are considerably restricted , fo. example, the abundant 
fauna of the Caitib@an Sea, which ieaches only Bragl 
on the south and thé grolinas cn thenoith Opshzacantha 
vivipara and Gorgongceplalus pourtaleste going to 14C 
are 1emaikable for their extension in 
longitude, Being found fiom the Kei gelen Islands on the 
west to the eat coast of South America As to the very 
deep-water species, Opžromusium [yman occus well up 
18 the North Atlantic, in the extreme South Atlantic, near 
New Zealand,eoff Japan, Znd off phe south-west coast oé 
South Amgrica Ophza&intha cosmica 1s found off the 
Brazil coas& between the Cape of Good Hope and the 
off the s@uth-yest coast of South 
atd at intefmediate pointgem Some of these 
deep-sea species gre, hoNsever, quite r@incted m ther 
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farea, such as Pecttewsa heros, Ophiomusium validum, 
and *Astosshema @enosum, the fist living pear the 
Celebes, the last two in the Carribean Sea While 
species differ thus much in the extent of then migra- 
tions, there are certain bottoms where they seem 
to decline to live at all Thus in all the deep water 
from the centi$ of the Noith Pacific to near the south- 
west coast of South America, there was not a “singlé 
Ophiuran found As to their distribution in depth, a 
very large propaition live exclusively on the littoral zone, 
and therein are included species both of cold and of hot 
water, *fough the number of the latte: ıs much the laiger 
Sonfe fifty species live exclusively below 1000 fathoms, 
and have to endure a degree of cold nea to freezing, an 
enormous water pressure, and an entue absence of sun- 
hght 

The forty-eight, rather crowded, plates have been drawn 
with skill and fidelity by Miss K Pieison and Mr & 
Trouvelot with the exception of Plate 48, which represents 
half of an almeof Gorgonocephalus Verrucosus, carried out 
to its extreme twigs, and which stands as quite a monu- 
ment of patience on the pait of Mr Lygian’s assistant, 
Miss Clark . 


The Second Report in this volume 1s by Pipf D Je 


Cunningham, on some points in the anatomy of Tyla- 
conus cynocephalus, Phalangesta maculata, and Phascogale 
calura, with an account of the comparative anatomy of 
the intrinsic muscles and the nerves of the mammalian 
pes. This Report gives details of the ‘anatomy of three 
little known mammals, 1epiésgntihg types which ‘differ 
widely from each other bothein physique and habits A 
special interest attaches to the anatomy of the Thylacine, 
as itis rapidly becoming exti pated” In, examining the 
intrinsic.muscles of the marsupial manus and pes, Pi 
Cunningham encountered a somewhat pazzling multipli- 
cation of the elements To clea: thx up afd at jhe same, 
time to connect the condition. with that found in other 
animals he was induced to extend his inquiries uporthis 
point into mammals in feneial, and w@ aie therefore 
favoured with the 1esults of this comparative 1eseaich in 
a very elaborate report on the comparative angtomy of 
the mammalian foot . 
. Vol VI contains also two memoirs thost isa Repoit 
on th&"Acuniaia, by Prof Richaid Hert®i8 As a con- 
siderable number of specimens did not reacheKonigsberg 
until this Repoit was finished, enie promised a supple- 
mentary report to describe these additional forms Four- 
teen plates accompanythis Réport Beginning with a 
detailed desciiption of a typical Agtiman, we have also 
e 
a®comparative survey of the d^ v. of the 
several divisions and genera, as tubes of Actiniana 
aie distinguished (1) Hexactime® (2) Paiactinie , (3), 
Monaulgz , (4) Edwardsie, (5) Zoanfhezm, (6) Cea? 
anthee — Objectingfto Venls assertion jhat all speci- 
mens of Actinize which are ofly known from pieseived 
specimens should be thrown away as of no scientific 
value, Prof Hertwig has labeured manfully over the 
“infortunately iather batily pregeived specinfens ofethe 
Challenger voyage , and by keeping 1n view sfich actos 


aP ther c description as the structue of the tentacles, of? 


“the septa, of the ora@dis, of theenculai muscle, &c , he 
has piesented agnost minute angl elaborate description of 


în immense vanety of new foins, the *scientific' vale of 


Pa 


e ° e. 

which will go without dgepute Ag the, wollecéions of tl 
Challenger weie for the mo pait made in the ope 
oceans, the Mttoral zone, which would havegfurnighed tl 
larger propor tion of Actinize was almost entirely neglecte 
and but one littoral species decurg, in thadist gAs a a 
the number of the Actinie decreases as the deth 1 
cieases, they have not been obseryed at æ depth oos 
2900 fathoms, but the greater the elepth the gnore “tl 
fauna was found to vary ffom ‘that of pe- cpast pOf t 
twenty-one forms fiom 500 tog30q) fathoms described, 1 
less than six species aie found to have ungergone*sor 
extreme modifications of@then tentacles@whilst a li 
phenomenon has nevembcers obsgrv edın € single one 
the forms athe coast fauna, wlhch gr&aflyeexceed t 
deep-sea fauna in number ‘Tifese alteratigns lie for tl 
most part in the direction of transforming the téhtack 
into tubes and openings, and Piof Hertwig econnects tt 
with thegiutriment of these deep-sea fowms, which is n 
of a nature to be captured by tentacles 9 

The Second Report 1s on the gunicata, by Pr. Her 
man Itis Part I, on the Simple Forms Zhe colle 
tion geneially SS found to be in æ Stati of excelle 
preservation, and consisted of eighty-tyyo species, whi 
aie referred to twenty genera Gf thes seventy-four 
the species and rine of the genera a1e new to science, T 
it has got been found neceseary to farai any few family 
The new genera are mostly instituted fo. very deep-s 
species In sevgtal instffmces the new genera have be 
of great interest, as they have demonstiated affinit 
Tw egn known forms, and$háre exhibited cognbinat 
of, characters which gp seme instances necessitatéd a 1e 
sf glor the defitions of old genera, and even affeci 
one's «leas with regard to the characteis of the famili 
The new species aie all beautifully illustiated 4 in tfr 
sevgn plates Thé memoir has piefixed to it % lust 
and bibliography of the group and a neat gnd well-writt 
“ccqunt of its anatomy, which 15 accompatied by an: 
cellent series of woodcuts So little is known as to < 
geogiaphical distribution of the group that Piof He 
man thinks any generalisation gn this headgvould be 
little value A few facts of intetest sre, however, m 
tioned thus the Tunicata are Greatly mere numerdüs 
the southern than in the? noithein he ngphere, and tl 
reach a maximum of abundgnce 1p the far south’ As 
their distiibutiomin depth fhe four fanale aie, found 


have the following limits — ee 
° 
The Molgulidze range from the shore to 600 fathoms 
The Cyrill 25 $ 2600  ,, 
The “Ascidudz 5 5 o. 2600  ,, 
The Clavelinidze 5 * *X s 1294, 


Seven especies were found at depths of from 2000 
3000 fathoms * e 

Calcaseous spicules are notiSedfas present an the ta 
of several species eof the genèra Culeolus ance Cyntl 
They are very different in the two gen ray einge 
larlye bianched and with smeoth swuefaces 1b Cufol 
while they ate pod-shaped qr fufifoym, with their surfa 
minutely echinulated in Cynthm. *@lerthe: of the t 
previpusly known genera in whach the test 1s remarka 
modified—Rhodos@na and .Chelyoso] a—were collec 
during the Challenger Expedition, but M. ofthe new fo: 
show notgble ds geo in the test, Pachychloena hav 
it greatly thickene all over, while Hypobytiaus calycot 
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sloseley, has EY seues of symiMetrically placed nodular 
artilaginousthickfyuingS in the otflerwise thin and mem- 
aranous test Thug Repoiteof Próf Heilman's may be 
egarded! as dfnost a monograph of the Tunicates, and ifa 
1est vaduable addition to on knoWNledge of this little 
nokn group offtyms e 
Vol VII contains fom Reports The first of these 
3 by Pyof Morrisores\Watson, on the anatomy of the 
.phenicidwe collected duupg the voyage The collec- 
‘on conteined «hies or fogy adult specimens of each of 
1e species obtamed, preserved for the most pait in bime, 
ut uP? some stances an spirit, as well as a number of 
mmatuie bud? taken from thé nest, togethe: with eggs 
1 various stag of hatoding*pregtrved pattly in sperits 
nd paitly % dichromate of potash In the piesent 
teport gnly the anato ny of the adult buds 1s treated of, 
aat, of the young being reseived for a second part 
electing EudeBtes chrysocome from Tristan d’Acunha as 
standaid, jhe aSatomy of the other seven sfecies 15 
ompared with it, thus ingeveiy Section the anatomy of 
ie stanfaid speqes is given in detail, and then the 
nations meetQwith in each of the others 1s appended 
1 those caseseln which no variations aie reported the 
atomy of the forms was identical The descriptive 
ratomy of the various Systems of tissues seems to leave 
tle to futuje investigators to 1ecoid In the section 
:voted to osfeologp,evhile tr@ating of the bones 8f the 
terior extiemuty, the authg remarks that in several 
wtculais the penguin’s wing differs fror& that of othdt 
1ds—movements of pute flexion. and exteasion in the 
int$ beyand tle spoulde® can scaicely be said eo IR? 
sible, the articulations, howeveie admit of a verg 
msiderable amount of 1otation, and consequently, m- 
*ad of the limb being converted into au absolutely*iigid 
ddle or şm, the 10tation 1h question «onveits the wutg 


species contained m them are among the most interesting , 


m this Report. J . 

As to tĦe phylozeny of the penguins the author con- 
cludes that they form the suiviving members of a group 
which had eaily diverged fiom the primitive avian stem, 
but that at the time when the sepaiation took place, the 
members of that stem had so far diverged fyom the primi- 
tye ormithoscelidan foim as to be possessed of anteiict 
extiemuties, which, instead of forming organs of teriestiial, 
had become transformed ito organs adapted to aerial 
progiession, oi tue wings If this view be correct, 
palzontological research may, in the course of tutes dis- 
close the existence of Spheniscidine 1@maimns which may 
enable us to trace the line of descent of the p@nguins of 
the present day fiom the original avian stem, and through 
it the relationship which exists between the modern 
Spheniscus o1 Eudyptes, with then separate metatarsal 
bones and aborted wings on the one hand, and the majoi- 
ity of modein birds, with then conjoined metataisal 
bomeseand perfect wings on the othe 

The geographical distribution of these buds ıs of gieat 
interest They aie entuely confined to the southern 
hemisphere, nong of them stiaying north of the equator 
Withm this area their distribution 1s gery extensive, 
feaching érom the Galapagos Islands on the equatoi, 
southwards to the Antaictic Islands — Piof Watson 
surmises that this distiibution. does not depend on 
temperature, but may depend on a 1elative abundance of 
the food supply (Cephalopods and Crustacea) found in the 
two hemispheres respegtivo]y, but the editor, Mi J 
Munay, in a footnote, says “The penguins reach the 
equator only on the coasts of Chih and Peru Now the 
Pesuvian curent fiom the s\ntarctic skuts along thus 
cogst, and takes low temperature as fai north as the 
Galapagos dsles, the t@mpeiatuie of the sea being 


to a sciew-hke blade, the curvatures of which are c@n- |etheie (equator) 62° to 66°, while in the middle of the 
tly varjgng 1@ accordance with the amount of rotation J Pacific (efjuator) the*surface temperatue is 81° to 88? 
uch the forms of the different joints permit Upon cme- | Temperature, the: @foic, most probably has something to 


ly watching a living specrmen of Aptenodytes in the 
ological Society's, Gardens, the autho: obseived that 
> wing of the penguin 15e«ievei used in the manner of a 
id oat, which wild imply the simultaneous movement 
bath wings yi fig same fiuection in order to propel the 
d` On the contiary, the wings were often and indeed 
ally brought, into uss altezaately, much in the same 
nner asethe pec[eral fins of a fish, and'm every move- 
nof the wing wiry, screy-like curvatures, which are due 
the rotation of thedifferent segments of the limbs upon 
> another, aie strongly developed In fec, *à constant 
ewing and unscreyin get the separate alai segments 
» one another takese placé simultaneously wih the 
vaid and backward mos emsnt of the organ as a 
ole e. e 

"wm general considaxMions of the anatomy “of the 
gun, PPof*Watson concl&des that thése birds togethei 

na fatuga gro p, evé®y member of which is possessed 

ert&in arfitomrcat peculSrities which serve at once to”! 
acrate if with its felipws anel®to separase it from the 

nbets of other giéups Which mey more gi less clogely 

mble the Spherffpcidee* Fiom an anatomical pfint 

vew he would rgcognese but thiee*genera—Aptgno- 

2s, Sifhenisfus, and Eudyptes erie 1gmarks on the 

lacteristics of these genera and the lmitgeof the 


do with the limptation of the geqgiaphical distiibution of 
the Spheniscidze bad 
The second m@mon ıs by Di. F Buchanan White, on 
thg Pelag& Hemiptera collected durmg the voyage 
These, the only teuly pelagic insects, belong to the gencra 
Halobates ang Sialobatodes The fist of these evas 
founded sixty years ago by Eschscholtz for thiee species 
takeh during Vee well-known voyage of Kotzebue round 
the world But few species are known, and they aie 
ve1y rarely to be found in ¢ollections, though they seem 
to be abundantly distiibuted in tropical seas "Then stiuc- 
ture would seem to ielicate that they aie archaic forms, 
of gieat antiquity, ze, as doubtless many species yet 
remain to be discovereg, 1t 1s to be hoped that some one 
vat the will and fhe opportunity will be found to turn 
their attentiĝn to the gioup In the meanwm® Di 
White has in tifs Report given a detailed account of the 
literature of these genera, folloned by an account of the 
en®omy and descuption of the genera and species 


W 


Of the genus, Malobates he describes eleven species, of e 


which? thiee, were first déscribed by Eschscholtz, one 

each by Temeleton and’ Frauenfeld, and. six for the first 

tme in this memor Jn his semagks on the species 

we notice that? after a very bad fashion emibpted by some 

entomglogasts, thesg ale giluded to undé then tuval 
. 
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a nates only, thus, “according to Frauenfeld, scans differs 
* flog wullerstorfiz” ‘This 1s the only departure from the 

ordinary rtles of nomenclature that we hae as jet 

noticed 1n these Reports, and we call attention to it m the 

earnest hope that 1t will not occur again 

Species of Halobates aie recorded in Mr Muuray’s 

journal as found twenty-one times im the Atlantic between 
latitudes 35° N and 20? S , and thnty-eight timeg in the 
Pacific between latitudes 37° N and 73°S The majority 
of the specimens taken by the tow net were dead when 
brought on board, but some were taken alive and weie 
obseg ved skimming over the surface of the water in the 
glass globes Ow one occasion a species was seen to 
dive. Ofthe species of Halobates now known, five occur 
in the Atlantic, but one only is iestricted to that ocean, 
though the headquarters of anothei appear to be there, 
Six species, of which two are peculiar, occu: in the Indian 
Ocean west of long 100? E , while to the east of this, and 
chiefly in the West Pacific, eight species occur, of which 
four aie restricted to that iegion But taligg ghe 
West Pact and Indian Ocean togethei, we find that 
mine out of the eleven known species occur there, 
and five nowhere else, Of Halobat8des H. Luralus 
occurs in the Chinese Sea, H compar 1s from Badia, Z7 
stod: fiom Ceylon All the species are figured on thrée 
plates 

The Third Report 1s by Piof Allman, on the Hydrozoa, 
Part I, Plumularidee Of the Hydroids, a large number 
of exotic species have been recently described, notably 
the collections made during the eaploratign of the Gulf 
Stream, and during the expedition of H M S Porcupine, 
by Dr Allman himself But to this number the collec- 
tion brought home by the ¢zallexfer makes a laige and 
valuable addition. Of this collectien the family of 
the Plumulaidz forms a consxierable propqrtion. diy 
one form can be identified with a species occuriing in tha 
European seas This species, C/aRocaz hes formosus, was 


dredged by the Porcupine from the seas lying to the north * 


of Scotland, and by the Challenger from the sfas at 
Japan It 1s a well-marked spegies, nfl. thé great dıs- 
tance between the Atlantic and Pacifie stations, without 
any intermediate station having been discavered, 1s a 
remarkable and significant fact By fay the larger nim- 
ber of the forms brought home by the @/a//enger consist 
of Species new to science, while among these a. consider- 
able numbei have had to be assigned je new gera 
Many of the species aie of gTeat interest from the light 
they throw on the external mpiphology of the gioup, and 
fiom the aid which thty afford towards a philosophical con- 
ception of the significance of parts othe: wise enigmatical 
*'The Report 1s prefaced by some gro ductory remarks on 
the general morphology of the Plumularidaze While not 
yet possessing the data necessary foi a complete expogi- 
tion af the geographical distiibution of *thisegroup, it May 
be generally asserted that ıt attains its greatest develop- 
ment im the warmer seas of "both hemispheres, and that 
In tropical and subtropical regions it has its m&imury yj 
multiplicity of form, ın the sie of the colonies and in ın- 
dixidual profusion ‘The diedyings of the Challenger and 
of the United States Exploratfn of the" Gulf St eam 
would furthe: seem to point to two centres of maximum 
development wbin the area tus indicated—an eastern 
centre, whiclwis situated in&he warm seas ground the 
e 


| e €* 
| Philippines and other Islends of the EatteIndian Aichi 
pelago, and a western gentre, whith wy be feund in thos: 
which hie around the West Indian Islgnds and bathe th 
eastern shdtes of Cential and EquimnoctiafAmetica D 
bathymetrical distribution. the Plumularidz present con 
siderable variation Among tha, specigs degcribed sim: 
are quite littoral, having been dredged from depthgtangin, 
fiom between 8 and 20fathoms Tyg g1eatet number, how 
ever, have been obtained from depths betweenggó and 15 
fathoms, while three species, 4. Pago Sigeuia, ^ 
acacia, and Polyplumaria pugile are fron a depth of 45 
fathoms The striking and beaujiful genye Cladotaipu 
consists of eminently defp-water forms, “nd of the tw 
species described, on@—C Yo; ysus—wa® obtained in th 
Japan sea#*from a depth vaiyin’ betw&gn *20 and 77 
fathoms, the same species from the nosth of Scotlan 
was found at depths of from 167 to 632 fathoms. Th 
second species— C gectinmferus—was edged off tt 
Azoies rom goo fathoms, being the go depth fror 
which any Plumularidtin is known to have been obtainer 
This Report 1s illustrated by tyenty plates d 
The last Report ın this volume ıs on the genus Oibit: 
lites, by Dr W., B. Carpenter, with wght beautiful plat 
by Mr George West, jun Some thirty-six years ago D 
W B Carpenter received from Peof Ed®ard Forbes son 
small discoidal bodies which had been diedged betwec 
1842@nd 1846 by Prof J Beete Jukes gn thé coast of Au 
tralia, with the hint that these weie probably the Margin 
Gora of Quoy and Gamard From this time to the pr 
sent Dr Carpenter has made a pietty @onstant study 
*fhese interesting Foramuttfe®, and he gives es Ingh 
qnstructive accoung ofethe views held fiom 1823 by t 
various authors who have written on the genus, from t 
strarfge misconceptions of Ehrenberg to the accmate c 
seriptions of Prof Wilhamsen, who fist clearly "dete 
mened the close affinity between Orbitolites and Orbic 
lina, thus disposing of the Bryozoic doctne of Ehrenbe: 
and 1elegating these organisms to the Fofaminifera 
the final result of Dr Carpenter’s laborious reseaiches 
this group, he concludes that while the ordinary notic 
of species will not apply to 1t any more thangit will to a 
of the Foraminifera, still particulaftypes of form ; 
transmitted with marked gen®tic co tmuyty, and fhe c 
; tingushes four very well marked Woes of Qrbitolit 
around which the entiresasseneblage of, specimens ¢ 
lected over a %ery wide geographicaé area, and from 
gieat bathymetiical range, can be grouped witout di 
culty. Treating of the subject of descent, the aut’ 
declares tifa? ®1t seems to him that the evolution of t 
4ype from the simplest *mor@thalamous Miholine | 
taken, place according to* a “definite plan, of which 
have tMe evidence in the wonderful uniformity and re 
laity of the entire seqffence of developmental chang 
whilst*ue are entuely unable fccount for those chen 
without attributiag to the sufjects of theme @apability 
being affected Sy external agenies orgmodgs sf pecu 
as*to indicate a previous adaptations’ es 
Fr&m an egitonal notegprefixed to this volume we le 
that the various large incidental Cailections of terrest 
forgs, such as insects, spiders, repes, &c,, will not h 
any detailed 1eparts published concerning them, but t 
they will be 1eferred to ın the naniative of the cise, 
, first volume of which $s announced for 1884 
* 
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OUR BQOK SHELF 
Elements dig®isica — Vol IVa, Elettricità e Magnetismo 
By Prof, Antqpio Routt (Florence, 1883 ) 


SURELY, and nof slowly, the views of Thomson, Maxwell, 
and the mqgein*electriciahs generally are fipding accept- 
ance throughout the Continent The absolutely un’n1- 
Ae ee of the Bytish Afsociation's system of 
electrical gnitssince the indorsement of that system by 
the Paris Congress of 1881 has proved the immense gain 
to te electrical wong of having a uniform means of ex- 
piesgiftg electiical Guentities, and has compelled elec- 
tricians not only éo read but t comprehend the writings 
of the&ionefis A this mgst important reform The work 
now before u®for revigw, bough professing to be but a 
texf-book gr use in, the lyceums and schools of Italy, 
gives ample@evidence that 1% author, Prof Róiti, of the 
Royal Instimute of Highe Studies in Florence, 15 not 
only abregse of all the“atest developments, of electricity, 
but that he Ims masteredihe theory also Pew text-books 
of itg size h&ve we seen that will compare favomably with 
Prof Roénti’s little volume of 356 duodecimo pages The 
faults which *have been hitherto so conspicuous in most 
of the Contingntal text-books on electricity aie in this 
woik conspicu@isly absent — às an example we may 
refer 
capacities, potentials, and chaiges of similar conductors 

The elemegtary theory of the magnetic shell and that 
of the mufual potential of two magnetic shells are 
neatly expounded in pages 131 to 133 The absolute 
electrometer and thg quadrant electiometer of Sir W, 
Thoms$n are both desciibed, and illustrative figures 
given due system of absolute and derived (CGS) 
units, and thateffebe pracfcal units of electric quantities 
based upon them, are explained at length on pages 204-5 

There 1s a short chaptff"bn the electric light, and 
another on electiic motors, ın which the azello elettro- 
magnetico di Pacinotti v descilbed, the author remark- 
ing wl? emphagts that ıt contained the germ &f afffiost 
all the machines by which theemawellous strides 1ecgntly 
made m the applications of electiicity have been achyeved 

.Lbe experiments of Deprez at Paris on the electric 
tfinsmission of powey and the economic questions 
involved are also touched upon *Crookes's 1esearches 
on “radiant matter" aie mentioned and illustrate 

Amonget Mts of novelty may be mentioned Pellgt's 
method of measuring the electiomotive force «due to 
polarisation, which has not yet, we believe, found its way 
into any English text-book Two points of criticism we 
lave to offer in@®onclusion The first ıs that the author 
defines e ecttiggterst0® as identical with the electric force, 
equal to 4m times the surface density of the charge, 1n- 
stead of defittige it, 1n the sense of Faraday and Maxwell, 
ås the stiesseon the dielectfic, which 1s proportional to 
the squaie of the sufacegdensity, and therefore propor- 
tionalealso to the square of @he electwic force or electio- 
motive intensRy at the point of the surface considered 

The only other compleint we have to make of the woik— 
and this does not detract greatly fiom its value—is that 
the author does not aéknoyledge the &fufces fiom which 
some of his descryptigs and cuts are taken * S P.T 
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Dr H G Bronus "Klassen und Ordnungey® des Thier- 
Reichs, wigsenschaftlich dgrgestellt ın Wort und Bild 
Erster Band, Pyptozoa Neu beaibeitetfvon Dr Q 

* Butschh (Leipzi and Heidelberg C °F Winter, 
1888-88 ) e . . 

THE fiat. nigeteen arts of this new edition of vol 1 of 

Dr Br8nn's web knowif and impoitant work on tht classes 

and ordeis of animals, yearly completing tae volute, 

piove that Paof9 Butschli has spared’ no patns to keep 
it up to the mgst modern infestigatiens of the Protozoa 

In no one divisi®n of the animal kingdom has obfervatien 

gone so hand ip hanti with discovéty as ın this, the lowest 
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the author's tiea&ment of the relation between the je e 


. 

of hey classes. Glancing at the portion treating of the 
Gregarinida, what stiides have been made in ofr know- 
ledge of these forms within the last ten years Adopting 
Leuckait's titles for the class of Sporozoa, unde which aig 
the sub-classes Giegarinida, Coccidia, Myxosporidia, and 
Sarcosperidia, we find 137 pages and ‘eight plates 
crowded with figures devoted to a sketch of the charac- 
teristics of the class with diagnoses of the genera and the 
number of species, and refeiences to the places where 
fuller details of these latter will be found The illustra- 
tions are clear and effective, and copied from every avail- 
able ource The bibliography appeais to be well to date, 
and this volume when co nplete will be an indispensable 
handbook for the student of the lower forms of animal 
hfe. 





LETTERS TO THE Eprron* $ 


[The duoi does not hold himself 1esponsible for opinions expressed 
by Jus correspondents Neither can he under LAE to return, 
or to correspond with the wiiters of, rejected manuscripts 
No notice 2s talen of anonymous communications, 

[Zhe Editor urgently requests correspondents to keep thew let ers 

as short as possible The pressuie on hts space as so great 

that at ws impossible otherwise to insure the appearance eren 
of communications contaimng interesting and novel facts ] 


“Elevation and Subsidencg” 


THE view that the glacial subsidence was due to the pressme 
of the accumulating land ice, has been accompanied with the 
couoljiry that subsequent elevation was due to the 1emoval of 
this pressure by the melting of the ice, but though I think the 
first 15 fue, the corollary 1s not so, 1n Englafd at least 

In my memoir ** On the Newe: Pliocene Period in England” 
(Quart, Journ Geol Soc for 1880, p 457, and 1882, p 667), i 
have endeavoured to show how the inclination of this country 
changed during the piogiess of the major glaciation, and the 
flow of the landice from the mountain districts to the sea 
altered 1n accordance theiewith, as well as pointed out (p 709) 
the connect@on of this qhangg of inclination with the accumula- 
tion of the land ice on the* mountain distiicts, but I have al o 
traced ın detail in it hew the east side of England 10se tb an 
extent that biought Worfolk and Suffolk fiom a submergence of 
moie than 300 feet*to theft present level at least, and Essex 
pioportionately®so, while the land ice continued to push ove 
the sea-bgd of sand ande gravel, as this 10se into Jand, covering 
it with its morame, until by this rise the easterly movement of 
the icq was aeiestedg while the west and south of England still 
remained to a gieat extent submerged Since that memon was 

lished, Mi David has in the same journal desciibed the 
glacial clay which 1epresents the moraine of the Welsh land ice 
in EasfGlanforganshne, itself 2®covered by any maune deposit, 
as covering beds of sfiatified sand and gravel, which, fiom then 
contaming many chalk flints, can be only the bottom of the 
antecedent sea, as low down as 80 feet above Oidnance datum 
When this 15,compared with the evidence of more than 1300 
feet of submggence afforded by the shell bearing gravely of 
Noth Waes, of joo feet affoided by the Glougestershae 
giavels to the east , and of between 500 and 600 feet afforded 


“by the gi@gls of Devon to the south of Glamoiganshu e, it be- 


comes evident tbat the amount of rise which took place in the 
west of England before the land ice began to ietreat wag even 
greater than in East Angha It js to subteiianean movements 
engendered by this pressure, and not to its removal, that the rie 
in Éngland seems tg me to have been due, and I have given 
several sections mathis memoir 10 illustiation of the ablupeé and 
violent character of Pe upthiows connected with it 

Although in this emor I remarked upon the coincidence of 
the westeily 1pciement in the great submergence with the aug- 
menting quantity of the land ice on Cumberland, Westmoieland, 
and Wales, gs the major glaciation wéht on, yet this coincidence 
between augmenting lanjlice and submergence 1s, I now see, 
more complete than had then occured to me, foi though I 


e| described the evidences that show the passage fiom the Gizah 


to the glacigl maiine beda of Neifolk and Suffolk to have been 
ccompamied by a noignerly subsidence which submeiged@the 
valley af the Ciag river, in the north of the fome: c.unty, 
while the othe: ext%emity of its estuary (in East Suffolk) va» 
elevated, so that islands formed of 


Crag beds came thee inte « 
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existence, aiBund and up to which the earhest glacial marme 
accumulagons of sand and shingle were bedded, and wlfich, as 
subsequegt southeily and westeily subsidence ingulphed all but 
the highest downs of the south of England, eventually spread 
ayer these islands, yet I did not connect this first movement 
with the pressure of the land ice I have since, however, 
peiceived thaf this connection exiis, for, as the Glacial 
period came on, the precipitation must necessarily, on account 
of latitude, have taken moie exclusively the form of snow 
m ‘Scotland before it did so in Cumberland and Wales, 
and, by thus accumulating land ice earlier in Scotland, causea 
this northeily subsidence. As the cold mcieased the pie- 
cipitation m the form of snow reached its maximum in 
Westmoreland and Cumberland, and yet later somewlfat in 
Wales, and as it did so, the pressure of the land ice en- 
«gendered by it tuned the depression increasingly in those 

directions, so that eventually all England, save the highest 
downs, and even the lowe: ends of the river valleys of North- 
Westerre Bance became submeiged proportionately to their 
contiguuty to the foci ofpiessme These increments of depres- 
sion I have in, this memoir traced by more than one tiain of 
evidence, and shown how this change of inclination, by divert- 
ing the duections taken by the land ice to the sea, changed also 
the character of the materials of wlech the resulung moramic 
clay ıs made up, and so gave iise to those Upper and Lower 
clays of the major glaciation m Yorkshire, which have been 
seized upon to support the hypothesis of alte:nations of climat 
dung that glaciation 

The connection between the augmentirg weight of the Ind’ 
ice and subsidenae seems to me so clear, that I cannot but think 
that American geologists have fallen into an e1 ror, m 1egarding the 
Champlain period as belonging to the wane of fhe great glacia- 
tion, instead of to its culmination It seems to me that altpough 
the mcieasing volume of the land ice in the Lake (or St, Law- 
1ence) basin caused@his ice at its westein extiemity, where the 
parting between the two basins 1s very low, to invade the upper 
pat of the great Mississippi basin, yet its weight where thickest 
—that 1s to say, towards its eastern extremity, which was that of 
gieatest snow precipitation—so pressed this extiemity down that 
the seaward teimination of this ice in the Gulf of St Lawrence 
retreated before the gieater depth of sea there which thus re- 
sulted, and so allowed the sea to penetiate to Montr@al and Lake 
Champlain, neai the forme: of whfch places the 1emains of its 
inh&bitants have been left at an elevatian of about 600 feet, 

With all this, however, we must not be led into regarding all 
movements of subsidence as a resul of incr€asin: accumulations, 
whether of sediment or otherwise , for such is idently not the 
case, though to instance this would leademe beyond the object of 
this letter SEARLES V, Woop 

Martlesham, nea Woodbridge, October g1 . 
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THE above remaiks 1equne, but little commegt, and chiefly 
tend to show that Mr S V Wood attaches ifcreased import- 
ance to the idea that weight produces subsidenge He speaks 
of elevation commencing before the retreat of the glacteis, but 
that they would be enormously lightened before retreatfng is a 
fact that I can hardly suppose he has overlooked ¢ In ascending 
the Jungfrau many yeais ago, when the Swis glaciers weie 
diminishwag, I crossed from the Grindelwald on t8 Phe Aletsch, 
and had to descend a cliff of neaily vertical ice, which my 1ecol, 
lection tells me was some sixty feet high, ın order pass fiom 
onetotheothe:, The difference in leveFwas caused by the extra 
rapidgnelting of the Aletsch, owing to its moie southern aspect 
and exposme to the Fohn wand ThS was at the head of the 
Slacier, and the melting was much more rapid lower down, 
though the superficial area had nog contracted to any appreciable 
exteet This loss of weight would lead to ghevation long before 
the disappearance of the 1ce J. STARKIE GARDNER 
» 


é Snake Bite 


I was an eye witness to the folloamg —My brother was 
walking within a field of the Land’s End when he stooped to 
pick up a luge snake, appuently neatly a zaid long, whith bit 
hun on the thumb The bite became very painful in a few 
mogents, and we 1ealised for jh fist time that ıt w&sgpoisonede 
In less than five minutes he was ip the Rotel and swalloy ed hag 


a pint of neat biandy, and soon afte: someeammonia ayd vater, 
æ eWithout any effect The wound had been well sucked and was 
e 
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steeped in ammonia, but the afm afon swelled t$ the £1z8 ofefhe 
body, and the swelling began to egftnd down the 11bs The 
thumb was lanced while imreeiSed go hot v aterSyid the result 
was similar to the first gashes *h a shoulder of mutton, the ex- 
posed flesh being dark mullgiry colom, nd nêt a di8p of bloo} 
flowmg. Heiecovered m seven og eight days, but was weak 
for some time, e S @ARDNER 
Pail House, St John’s Wood Pak, N W; s 
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The Observation of Meteors "a 

ACCOUNTS of laige meteors form a figguent subject ofecorie- 
spondence in the columns of sciente punal., but gig not 
often the case that the descriptgns ef these &henomena are suf- 
ficiently exact to be valuable fm purgoses of @ilcul&tion Rough 
estimates of the duection and p Itlog of fliget aie of little 
utility, and the vague statements often made occasjgn an endess 
soaice of difficulty in the satisfagtory reduction ofgesults Itis 
true that observers of fireballs are generally taleg unawares by 
the suddenness of the appagttions® andehat the visgble paths are 
seldom to be geted accurately ^ Befofe the Sbger e: collects 
himself to 1ecoid the facts of the display it hag disappeared, 
and he has to 1ely solely upon the impressions 1etained 8n. his 
memor y " 2 

But, notwithstanding this drawback, the ebseryattons of laige 
meteors as published from time to time would possess fa greater 
scientific value if observers would attei mof scrupulously to 
that most essential detail, the diwon of fiot, and gxpress 
it by some method of uniformity Sognetimesgne find the path 
vaguely stated as being fiom “east to south,” wathout any 
attempt to estimate the altitude of the bezingng amd end points 
ofthe course On other occasions a meteoi 18 desctibed as pass- 
in& above o1 below certain stars or planets The latte: method, 
«though an impiovement upon the foer, is to somg extent 
indefinite, and therefore unsatisfactory, as giving unnecessary 
trouble to these who undertake the reduction of such materials 
Fou instaftce, a meteor 1s observed early in Au®ust, 1881, shoot- 
ing fiom ‘some distance beloy Satun towards Comet B ’ 
Now m ieducing this account troublesome 1eferences have to 
be made to find the places of the two objects onthe dates men- 
tioned, and then we aie left toegugis at the “distance belosy 
Satffn" empled inthedescription These obyections Woald dis- 
appea, and the compariygn of observations be gieatly facilitated, 
could dbsei vers be enduced to give the right ascension and de- 
clinatfon of the beginning and eud points of the visible paths, 
These elements admit of 1eady determination by projecting t 
observed flights upon ata chat on felestial globe and *eading 
them qff ven m cases where the observations are uncertain, 
tM obseiver should fia the path according to $us method as 
‘newly as possible, for it is mamifest that it 1s infititely pre- 
feable o the vague and often worthless attempts to guess 
alutudes, compass bearings, &c , and, moreover, it renders the 
afte: compaiison of observations a work of eater facility and. 
piecision e 

Though the duection of firght 1s th&all-impg tant element to 
be determined by meteo: obseiveis, thgie are some minor ports 
which should al.o be carefully recorded ‘Theat fing of appeare 
ance, bughtness, appioaimate®duiation, and Quels acconf- 
panied by phosphoric streaks oi spark trams, are each unpoitant 
in their way, and must be s‘ate& whenever feacthle If this 
weie done moie «systematically, the observafjpns of fhe alls 
would acqune additional value, and may quite possibly develop 
some new facts either as to their appeafance or origin 

Bristol, October e^ W F., DENNING 
` T o 

“Partials "e ? 


Ir is a ell known fact that no mu-Tcal sound is produced 
alone, but te anstant it 3s sognded a sexies of other sounds 
Spiings from t, and always in a certain olei ang atio Next 
to the primas tone, the octave 1s hei, Then the octave fifth © 
the double octave, the doubleeoctaye thud, the dovple*octave 
fifth, the extra fiat double octave seventh, the trebl®octAve,eund 
soon, The ougim of these “partials” Bas lon@ beer®an inte - 
esting stfidy, and a solution has occured to mê which 1 think is 
the true one *. D 

We have the fact fhat an object seengbf? fu eye for ever so 
short a tie leaves iteimpie:si€n on the optiqneiyes about the 
exihth ofa second aftr i has fasstd away By analogy it 
seems highly probab'e thet all our nei ves, inclading those of the 
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* ear, retain impre§sions made npon them fm a mo nentary peuod | touched Co.gmbo As soon as it was past, the sun emeiged 


after the cMuse hag ceased to Act 
the following Would egsue eeAll*musical tones being produced 
by vibrations stuuking updhghe ea: in 1apid. succession, the first 
vibiaton wod continue to bè éelt duimg the strokes of a 
number of sifcceeding vibiations™ 

The se@ond vfpratdh coming won the eu before the first 


ceased to be felt would proQuce theeffect of two ın the time of 
one, making the ®ctave sound e 

The thnd®vould produce the effect of three in the tifhe of 
one, fhalang the octave fifth , the fourth, fom ın one, the double 
Rctave, tlhe fifth, five 13 one, the double octave thud, and so on, 








If this surmise 1s corect, then ' fiom behind a cloud, of a bight gieen colom It was then e 


about 10° above the visible hoiizon The whole disk was dis 
tinctly seen, and the light was so subdued that one éould look 
steadily at 1t , deed I should say its intensity was sc&rcely half 
that of the full moon. ‘Lhe same phenomenon was also observed 
on Monday and Tuesday Wednesday was overcast, and I hase 
not head of any observations bemz made, agd on Thursday 
the sun had 1esumed its normal appeuance y was not 11 2 
position to observe it ın the morning, but from 1epoits fiom 
other parts of the island I learn that the sun appeared gieen at 
its rising, and afterwards changed to blue, like the flame of 
sulphm, giving little light till it had attained an altitude of about 
20°, when it could no longer be watched with the naked eye 
Duyg the day the light had a blush. tinge ,*and in the evening 
the same phenomena were 1epeated in inverse orde The moon 
also, to some extent, was affected m the same way 

Can any of you correspondents give an explanation of thi, ® 
It has been suggested that a convulsion in the sun may have 
given prominence to vapours emitting a gieen light, but to me 
1t seems more probable that the cause is to be sought'inthe upper 
strata of the earth's atmosphere Cen®it have any conmection 
with the 1ecent volcanic eruption in the Straits ofeSunda ? 

Colombo, Septembei 19 WwW 





IN a clea sky, as the disk of the sun sinks down beneath the 
houzontal line of the ocean, the paiting ray 1s a builliant emerald 
@ieen I have occasionally, but not often, had the pleasme of 
seeing this interesting phenomenon, as the clear atmospheie has 
tobe accompanied with a cloudless 1egi.n of the sky where the 
sun is setting The same effect is not producgl by the sun set- 
ting behind a distant bank of clouds Probably the fist ray 
from the rismg sun would be the same uaexpected colour 

Week St Mfiy Rectory, Cornwall G H Hopkins 


* Pons! Comet 


Tuis comet alieady has a tail, though a very faint one Waith 
a 4} inch 1eftactoi I traced it last night to a distance of 20' fiom 
the nucleus, at a position angle of about 75° 

October 26 T W BACKHOUSE 


. € Earthquake 


SxrixG ın your last gssuee(vol vaviu p 623) that Mi €ecil 
describes two distingt tiemois of earthquake felt here by him, T 
white to say that the same phenomena were experienced by 
myself I wasedistu bed in the night. by what I mistook for an 
alaium gomz off, but fgund that ıt was a glass on my water- 
bottle viSrating violently After a short pause the glass again 
vibiated Ifound neat morning that 1 could exactly reproduce 
this sdind by shakifig the washing-stard Ihave never known 
the washing stagd to tremble before, even 1n a gale 

e H HOWARD CRAWLEY 
Pines Views Nou nemouth, Oetobei 29 
e 


STUMIES MADE ON THE SUMMIT OF THE 
PIC DU MIDI WITH A VIEW TO THE 
ESTABLISHMENT OF A PERMANENT AS- 
TRONOMIC AL STATION! 


9. [uper ^i n? 
the order eamectly co espondiBgegouh thatin which the partials ‘TH ANKS to the indefatigable zeal of General de 


ae fetid a: 
i couse while the successive strohes occur the fist 1s be- 
coming fainter 1n effect, Sind thus each partial m the above ordei 
is heard with fainter intqnsity ete 
What the fist vibiation 1g to the cecSnd amd alts Successols 
the second vibiatiog 1s f$ the thnd and its successors, an@ thus 
the series of partials 1s hept wp as long as the primary tone exists 
This also accounts fo; the stiong paitials head, fh the 10ugh 
vibiations of the haumonium and the few paitiafs head fiom 
the smooth tdfies of the flute W C JONES» 
@ Cheste, October Ld 
ee e 
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eThe Green Sufi 


. 
“on Sunday, Septemb 9, the residents ın Colomfo, avhileg 


enjoying then evening sMoll on.Galle Face, were astonished “by 
a stlange appeqane@@in the heavens — 1 né shy wag cloudy, and 
fiequent squal spee passing ae the gea, one of @vhich just 
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Narfouty and the enginee1 Vaussenat, a meteoro- 
logical observatory has already been erected on the Pic 
du Midi After visiting the place with the Directo 9f the 
Highe1 Instiuction on the occa%ion when this observatory 
was handed over fo the State, Admual Mouchez came to 
the conclusion that ıt miglft be possible to establish ag un- 
rivalled astronomfal station on the summit, which 1s now 
perfectly habitable In the month of August last he 
did us the hgnour of requesting us to study on the spot 
the adv@ntages and possible drawbacks attending an in- 
stallation made under such exceptional conditions The 
details of our observations will form the subject of a 
specal memoir far too extended for insertion in the 
Comptes Rendus Fq the present ow remarks must 


. 
9: Note by MM Tholon and Tøjied, from Comptes Rendi® of 
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be limited to a simple communication of the more 
inteiesting sesults obtamed by us from August 17 to 
September 22 * 

On re&clung the summit of the Pic du Midi (2877 
metres) where the barometer maintains a mean height 
of 538 mm , everything presents itself to the observer as if 
the density of the veil formed above him by the atmosphere 
were diminished by about a third The aerial region left 
behind him being unquestionably the most chaiged with 
must, dust, and aqueous vapoui, he may expect to find at 
once more light and less diffusion Thus, duung the 
mornings of September 19 and 20, by masking the sun 
with a screen held at some distance, and exploring the 
surrounding spate with a small spectroscope with an 
aperture of 002m , we were able to observe the planet 
Venus ata distance of 2° from the solar disk We could 
even subsequently distinguish ıt with the naked eye But 
what most surprised us was the marvellous definition at 
this stagom. The limb of the sun projected on the slit 
of a gpectroscope shewed a spectrum with a boundary as 
sharp as 1f gioduced by a punching machine We can 
positively state that we nevei elsewhere saw anything 
sunilar either at Nice, in Italy, Algera, or even Uppe 
Egypt. We should add that this complete absence of 
undulation was noticed only in the morning After 


the slopes of the mountains had been exposed for several 


hours to the heat of the sun, the undulations were produced 
as they are everywhere else, and even became excessyve 
for the rest of tge day : 

During clear nights, using a telescope with an aperture 
of o 16m, and a 1eflectoi by Henry of o 2pm , we found 
the peifect definition observed 1n the case of the sun in 
the morning reproduced ın the case cf the moon, planets, 
and stars  Undeifsuch conditions observations of extreme 
precision could certainly have been obtained 

For the study of solar physics we had set up the 
horizontal telescope and the large spectroscope which we 
usually employ. On observing the solar spectium at 
a favourable moment, 1t seemed streaked in its entire 
length with a considerable number of fine Iges, some 
bright, others dark, at a meahe di$tance of 3" of arc 
from each othe: They ceitamly belonged to the solar 
image, for they followed all its displaeements and they 
could have arisen fiom the gfanulatins of the photo- 
sphere alone Under the same ccnditions®that 1s, when 
the images were perfectly still, the I§drogen bands C and 
F had no longer any soit of continuity, but seemed 
formed of distinct bright and dark fragménts, ef the 
same magnitudes as the inte1vals between the lines! This 
phenomenon was observed not merely at certain times aii 
places, but constantly over tke whole surface ef the disk 
We feel satisfied that the chromosphere presents a 
system of granulations analogous to that 8f the photo- 
sphere The two systems thus superimposed become 


separated in the spectroscope, yielding, one a continuous, | great importance not only inyunsically butgas a®matter of 


the other a lmear, spectrum, and blending tqgethe in the 
telescopg as on a photographic proof If hi$ chromo- 
sphere, thus rendered visible on the full disk, happened 
to be traversed by a protuberance, the band ($fhcieased 
in luminosity and for a greater length By giving suffi- 
cientebreadth to the aperture, we were then able to observe 
the protuberance itself, as when “on the edge, although 
Natuially with less brilliance, and foreshortened Nor 1s 
this the first instance of piotuleerances*thus obseived on 
the full disk On this subject the deiefate observations 
of Young and Tacchiniare well knowg But instead of 
being accidentally visible, instead of being produced only 
under special circumstances, as foi instance in the neigh- 
bourhood ôF a spot or $n the bridge of a Spof 1n piocess 
of segmentation, these phenomena were constant for us 
uh varying degiees of intensity, and under the solegcon- 
ition of using an image entirely free fiom undulations 


we TURE Fg , 
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The observatione made outsige thé edge of the sola? 
disk were no less pregnant wih results , We Know that 
1n the spectium of the chromosfheie there are dight lines 
always visible under o:dinagy cemtitions. Qn the Pic du 
Midi, during the five dafsgvhen we were dhje to make 
our records at favourable momentsgwe sgw the number 
of these bright lines alfays visible irfreased to over 
thirty in the portion of the spe@ium whæh 15 compilsed 
between D ant F Here we subjoin a table a the wave- 


lengths of these lines «— e . 
55336 52732 52048 . e'51236 f 
5525 8 5258 9 5199 5 51144 we 
5469 9 5254 3 5196 Qo S'I e 
5361 5 5252 2 5188 0, 50870 *. 
5324 3 52488 @ 41720, 6 5029 $ 

318 7 5233 9 54683" 4 so o0 
5292 4 5225 6 61597 4983 6 
5283 1 5207 4 5147 0 Moo o e 
52750 52008 e 51309 a 29 
4054 2 


. 

It will be seen that, at She dlutuffg at whiycha our obser- 
vations were made, an approach was made w the condi- 
tions prevailing duung a total eclipse e. s 

'lToiesume The observations we weie able to make 
on the Pic du Midi during the five wegks ofegur sojourh 
on its summit justify us in concluding tgat science will 
gain muclt by the completion of the asti&omical station 
begun by the directors of the Pagis and Pic Observato- 
ies Here we should have a pewmaneng establishment 
always open to savants wishing to undertake special 
iesearches To mention those points ony togards which 
ous attention was mainly duected, we aie of opinion that 
good opportunities would here be find ofefiithering the 
Solution of many problems connected with solar @hysics 


and the spectral analysis of the stars . 
e . ee © 


e THE WHEAT MARRVEST OF 1883 


HE public must be somewhat puzzled with the 
ee divergent opinions of a@therities upon the yield o£ 
the whedt crop of the present year Orfthe one Side, for 
exanaplg, stands „Sır ohh Lawes with his accuiate 
balanees and wonderful wheat field, which experience has 
taught h&n usually proves a fair criterion of the yjeld of, 
the Enghsh crop On the other eide is arrayed a fome- 
what formidable paity, which we may take as well 1epre- 
séhted* and led by the very able article m ¢he Temes of 
Satsirday last, headed “ The Result of the Haryes@” To 
put theematter biiefly, thee 1s a difference of opinion as 
to whethei we have reaped an average crop or an under- 
average crop of wheat And there 1s also a good deal ot 
difference 1n opinion as to what an gverafe copy The 
ont of gieater interest no doubt to us 1s wéether we have 
just secured an abundant harvest or got Itisqpoint of vesy 





opinion If business men believe that our national wealth. 
has been 1ecently increased byean uxusual augmentation 
of oui food supply, they maf*make this opinion aebasis 
for enterpi.se or speculation If the dpinion wifiche 
prompted them to action should Prove a false one, the 
results would be ipffation, panic, and loss — It is therefore , 
very essential that public opinign should be guided in a 
rightedirection upon this importag® post Any person 
who has read our leading newspapexs carefully upon the 
subject of “harvests for a series of yeais will probably 
have obseivgd a tendency ® over-estimateg production 
"Phe prospegt ıs usually depicted Gie” dé rose, and the 
public 15 congiatulated upon, its harvest prospects, while 
practical farmers rem#in in doubt as to the y: then 
cornfields Of piers we may befteitaij—thet wheat 
The average temperctuie ofeour islnds 1s 
scarcely su%table to the wheat plant, frhich is rightly viewed 


1 These phenomena ieferred to by” Messrs Thollon and repied w er | as somewh2t exotidin its requirements 9e syght elevation 


obsefved and recorded in Kngland ufider excepgona'ly fine itmoSpheric coy 
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ably loyers@heyield bf yłeat Properlyread with regard to 
its distribution thiBughout the season, the temperature of 
the summa: months offht *o guide us to a judgment with 
regard tothe probable’ yié&l of wheat. It is the same 
with 1egaid te win® Good wlgat and good wine years run 
tqgether 1869, 1870, apd 1874.will probably all continue to 
be xemegbeiBd as good wine years, and theyaie well known 
as among the best wheat years of the present half-century 
In Judging as to the effeats of temperature upon the wheat 
C10ps, we mgt not enly take average temperature but fluc- 
tuggions between night and day A singlecold night may 
ancalctlable dagnage, and a few cold days at blooming 
tyme may do mugh *o blight a wheat-grower’s prospect 
hose who weéch the weatleer closely will usually lay the 
fouflatioh ofa sound judgment upon wheat prospects, 
We 1equie first, a good seed time, second, a dry March, 
third, a Sot June,,July, and August So much for the 
weathe. @We require als$ a good “ plant,” ze plenty of 
young wheat plantseufif @rmlygcattered over the surface 
The grgwine cropenust be fairly fiee &pm those unac- 
coyntable®visitations known as “blights,” both insect 
ang vegetfble, and if we can secure these good conditions 
we reap a good wheat crop Let us then endeavour to 
"apply thes rules to the actual state of things during the 
months between seed time of 1882 and hargest of 1883, 
and let us gld&ce afthe variows opinions expressed as to 
thegneld of wheat fof the present year in the hght o? 
these facts first, then, we passed through a period of 
icessantgainfall during the time when famers usually 
sow theirgvhest A worse seed time we have rarely ex- 
perienced Constant rain and destructive floods Were 
the characteristicseof October, Novembe:, January, and 
Febrfary last Now we owe to Sir John Lawes, in a 
geat masure, the pd ig of the fact that a wet winter 
washes out fa? element of fertility which of all ıs the 
most important, namely the nitrates Iere then we 
have to record a very wet winter, ue which seedirf& was 
inteiiuptede and nitrates were washed thiough into the 
«drains and subsoil, and tlt to an unusual degree ee 
Thé conseqtfence was that in the spring a thin plant 
was the rule upon all stiff sofls ®Aftey this the wheat ım- 
proved unde: the influence of a singulaily fine*springe 
e and farmers rejoiced in the opportunity afforded them to 
get on with their 10et cultivation Unfortunately thi 
state of things did not last At the most critica) perio 
for the wheat crop summe: forsook us The nights 
becar&e pitteily cold in June and a continuation “of 
wet weather set in which lasted almost up*to har- 
vest Accompanying this untoward state of affairs were 
bhghts, and the ears became greatly affected with 
wheat-gnidge, mut, qnd ear-cockle, so that wheat-groweis 
became seng@ble that their main crop was in extreme 
danger of run, and that before the papers began to pube 
e lish thenves gates 
"This feeleng among wheat-growers was quite general, 
as they knew that empty eais could not lead to full mea- 
sues Examination of te ears *just before harvest 
e showed clearfy that small and shrivelled grains were only 
too common, and tlfat many of the florets were barien 
Accordingly crops weie valued low, pgd, the results from 
the thieshing machine gre bearmg out the wisdom of 
these low valuatgons®™ As to Sir John Lawes’ estfmates, 
based on the expegimerftal field at Rothamsted, no one 
knows better than Sir John that this coincidgnce between 
his averagégyield and that €f the country generally must 
be liable to be upget By local disturbances 4s a criteribie 
* of the harvest Sir Jopn Lawes’ field may be useful, but 
certaipl¥ gannot be infallible A*lpcal frost, a local bail- 
strm, a loc§l loss t plant, or faulty cultivation, must be 
alway liable to affect®any field and rob ıt of it$ gengrad 
average characte: When compared with thé harvest of 
millions of oghg#&cys All this 1s simple fiuth, and in 
this season Wege inclined 40 thinkethat Su J®hn’s field 
“told a flattefiag tal? The opinion of the wrfte: of the 
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present article is based, first, upon the meteorological con- 
ditions to which the wheat crop was exposed, during its 
growth Secondly, upon his own experience a3 a growei 
Thirdly, upon information obtained from other grovwers, 
and fiom observation and 1eading ME 

He,has come to the conclusion that*the wheat crop 
of 1883 1s below an average, and will be disappointing to 
the grower Not only was the crop subjected to many 
bad conditions dung its. growth, but a large proportion 
of ıt was badly harvested, and ıs now ın wretched condi- 
tion If we ae not deeply disappointed with the 20 to 
26 bushels of wheat per acre which*our own liberally 
treated crops aie yielding of marketable corn, it 15 because 
we have never expected more since those frosty nights gf 
last June, when we 1esigned our hopes of a good wheat 
crop The subject 1s almost too long for treating ina 
single aiticle, and we must leave it here W space had 
permitted, we should have entereg upon the quegtion as 
to what constitutes an average crop of yheat—a point 
upon which we appeai to be ın a state of great ignorance, 
unless we are to believe that an average which thousands 
of our best farmers have not been able to touch for thc 
last ten or twelve years ıs that of the entire country with 
is milions of badly cultivated acres This we cannot 
admut, and after a careful study of the estimates made as 
to average yield in various counties, we aie diiven to 
fhe same conclusion as that of the wriei to the Zzmes 
last Saturday, namely, that little reliance 1s to be placed 
upon them Average, ovei-average, and under-aveiage 
are somewh£t vague terms, and difficult to fix, We can, 
hofvever, base an opinion upon the fact that cheeiless, 
cold. and wet summers that aie unfavourable for fruit, 
bees, and vines, o1 even to pleasure parties, lawn tennis, 
and picnics, are not going to be favouiable to wheat- 
gioweis We have not touched upon barley and oats, 
but are prepaied to allow that circumstances have been 
more favourable towards these crops than towaids the 
most important cereal JOHN WRIGH1SON 

College of Agricfiltugé, Downton, Salisbury 


ON A NEW METHQD OF SINKING SHAFTS IN 
WATERY, RUNNING GROUND 


WHEN an attempt is made to sink a shaft in very 
watery deposits of giavel, sand, and mud in the 
ordipary way—that is, by digging out the solid matte: by 
hand and pumping the water to keep the bottom diy—it 
@ found that?after a certam depth has been reached, the 
currgnt of water which flows up through the bottom brings 
solid mattei$ alang with it as fast as they can be 1e- 
moved, and.fuither downward progress 1s then completely 
arregjed. Under these cncumstances it 1s necessary to 
resort to certain special methods of sinking, tw o of which 
have been futheito employed with more or less success 
According gto one of these methods the sbaft-lning 
consists of an air-tight iron cylinder fitted with an 
air-tighe gover When the excavation 1s continued below 
the natural level of the water, compressed air is forced 
into the inte1io1 of the shaft so as to drive baek the 
water and leave the bottom, diy The workmen can 
then stand in the bottom and remove the solid matte: Sy 
hand as easily agif the giound had been natuially free 
fiom water Tkg lining sinks downward as its lower end 
1s laid bare, and ıs lengthened atthe top as 1equired The 
pressure of the fir ıs gradually augmented as the depth 
increases, But unfortunately this process cannot be car- 
red beyond thiee atmospheres without *rejudicially 
affecting fhe health of the workmen When the depth of 
the wate1y running ground surpasses the limit represented 
by 4 pressure of three atmospheres, 1t is necessary to 1esort 
tothe seqpnd method® In this case the water 1s allowed to 
®stand a$ its natural lgvel in tHe shaft, and the solid matters 
aire removed fromghe bottom by a revolving dredger The 





lining 81 casing consists of a cylinder of masonry 01 10g 
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provided with an 101 shoe or cutting ring, and sinks 
downwaids at first in virtue of its own weight, béing 
lengthened at the top as in the previous case, but after a 
time it Senerally becomes necessary to force it down by 
the*pressuie of screws, assisted by the blows of an instiu- 
ment iesembling a pile-diiver When ıt cannot be made 
to sink deeper, another simila1 cylinder of smaller diame- 
ter ıs intioduced into its inteiror, the same series of 
operations aie again gone thiough, and so on until the 
solid ground ıs reached 

Simple as the last described process may appear, its 
application 15 sometimes attended with difficulties of 
almost incredible magnitude As an example we may 
mention two shafts which were sunk thiough about 400 
feet of the kind of giound in question at the Colliery 
Rheinpieussen, neat Ruhioit in Germany One, begun 
1n 1857, wasenot finished after moie than eighteen jeais' 
constang perseverance While the other, begua in Febru- 
ary, 1867, was,only completed down to the solid giound 
in June, 1872 

The new method invented by Herr Poetsch 1s desciibed 
by Beigassesso: G Kohlerinthe Berg und Huttenmaniische 
Zettung, No 38, xn Jahrgang, September 21, 1883 It 
consists in freezing the water contained ın that portion of 
the 1unmng giound which occupies the position of the 
intended shaft into a solid mass of ice, and then sinking 
thiough it by hang without having to pump any wate? 
To this end a E P shaft of larger dimensions than 
the intended shaft 1s sunk down to the natural level of the 
water A number of vertical bore-holes abofit one metre 
apart are then put down 1ound about its sides at the 
bottom, so that thef pass thiough the giound just outside 
the lining of the intended shaft Otheis are put down 
within the area of the intended shaft, and one1s put down 
mm its centie All of these bores aie continued down to 
the bottom of the 1unning giound They are made by 
means of the sand-pump, and are lined with sheet-non 
tubes ın the usual way A circular distibuting pipe with 
small copper tubes branching ffqm ft is placed at the 
bottom of the preliminary shaf One copper tube ex- 
tends to the bottom of each bote-hole, apd each tube is 
provided with a stopcock At the surfaee are several 1ce- 
making machines of the Cané type The liquid intended 
to cuculate through the bore-holes armi effect the opgiation 
of freezing consists ofa solution of the chlorides of mag- 
nesium and calcium, whose fieezing-posnt les betyeen 
— 35° C. and — 40? C. By means of a small force-pump 
it is made to circulate at such a 1ate that fit leaves th 
cooling-tiough with a temperaguie of about —5? C. It 
descends into the distributing pipe, passesSthrough the 
copper tubes to the bottom of the boire-holes, ascends out- 
side the coppe: tubes to the top of the bore-holes, fings its 
way into a collecting-tube, reascends to the suiface, 
passes through the cooling-tiough, and then fommences 
the downgyard journey again $ 

Herr Poetsch estimates that, under ordinat y conditions 
—that is, when the outer ring of boie-holes can Be made 
in the ground outside the lining. of the intended shaft— 
the fiaezing process will occupy from ten to fouiteen days 

When ıt has been ascertained by means of boie-holes 
tIfat the wall of ice round about the intended shaft 1s 
thick enough, the operation of sinking .s commenced 
The fce 1s cut out by hand, and a degsending cylinder 
of masonry or iron is carried down at the same time 
Ihe lining prevents the surrounding 1c&wall fiom break- 
ing inwards, and the bottom cannot burst upWardg 

Herr KolMer made a Personal inspection of this process 
at the shaft Aichibald now being sunk to the li$nite beds 
aj Schneidlingen,in Germany The shaft passes throngh 
a bed of running sand four metres thick Twenty-thiee 
boreholes were employed ur two “ows nea gts sides 
The fieezing process was cémpleted on August to last, 
when the running sand had become agcompact rfass of 


ess; uch great hardness that no imptession could be rade on 


e 

it by the fingei-nail, ane it avae yit. considerable diffi- 
culty that a flake 15 mm tbick couldgb@ broken from it 

Sufficient data do not yet ewistefbi estimating the cost, 
of this process as compared tt? those already known, 
but we are of opinion tha: 1 the operamon of freezgng can 
be effected in two or three Weeks, gr even fhonths, it will 
compaje favourably with them in this f€spegt under 
almost any circumstances We believe also hat it 15 
capable of application uhder a gauety of circumstarfces 
not mentioned im Her Kohlev's articlg such gs dagnming 
back an excessive flow of water in solid ground, dring 
horizontal drifts or tunnels through myd and sand, qfi 
go on We would therefore reconfm@pd the inveftor 
1athei to turn his attention inethisedirectjog than to*think 
of condensing the intake air of miges by Me application 
of cold, with the view of dispensmg evith ventilating fui- 
naces and enabling wincing operatiogs to be cried om 
in upcast as well as in dowifcast shafts The former 
field, if we mistake not, wll beg a*layge one the latte, 
we can safely promise him, *vill be a very smadl egg 

WILLIAM Gat LOway 


-e— 


AORDENSKJOLD'S GREENLAND . 
2 EXPEDITION , 


"B a senes of letters to Mr Osc&%i D&kson, Baron 
Nordenskjold has given a detafled 1eport of the lgad- 
ing incidents and results of his 1eceft expedition, though 
it will still be some time eie we can learn what are the 
full gains to science The leading noveMy ofthe expe- 
ditidn was, of comse, the journey into the interioi of 
Greenland We have al.eady given @®me acount of Dr 
Nathorst’s visit to the Cape Yoik 1egion, and ih the 
piesent article will confine owselves mainly go Noi- 
denskjold's own Journey up the interior 1eproduce a 
sketch map of this journey, whieh Mr Dickson has been 
good *nough to sefd us After mentioning his attempt 
to approach the south-east coast of Greenfand, Noi- 
denslyeld gays — ° o Sr IG . 
Thg ice much icem the big 10ugh blocks which 
are encpiinteied notth of Spitzbergen The suface here 
canes a cold current which sets the ice on shore, The 





eolai current is however not very voluminous , thus e 


$n a depth of a couple of fathoms Herr Hamberg dıs- 
covgieds thiough careful suvey, a decided warm cuirent 
fien] the south The depth of the sea was ndi great, and 
the Bottqn consisted of lage blocks which tore fhé tiawl- 
ing net and prevented dredging 

Aftei landing Dr Nathorst and his party at Wargatz 
Sound, Nordenskjold went back to Eged@sminde, which 
he reached on June 29 He then piOceeds 5- 


© The following day I left for Auleits& ik Fjord, fiom which 
my expedition was to start his fjord is ajpout*r5o kılo- $ 
mettes long, and very nai10w 1n the middle, ftot unlike a 
uver, which widens at the bottem inf a bay, Jessiusai- 
soak, into which an ‘arm of the inland iceshoots eThis 
remaikable formation, and the great tides “which fav@ur * 
this pait of Greenland, make the fiavigation here very 
difficult Asin pey of the Greenland tjo1ds the sea 1s 
deep and fiee fiom reefs A remarkable feature, too, 1s 
that itebeigs coming athwart thegfairews in the fjord 
cause the water in the bay suddenlyeto 11se some ten to 
twenty feet The Esquimaux 1elate that some years ago 
a boat with men, women, and™ogs was diawngunder here 
®y the whirl ecurrents 
ofiowingin the narrows. œ e é vs 
In 1870 I had paid & visit to this fjord andeexamingd 
these difficulties, which I believed wótld hafe increased 
eather than otherwise during the* Plast thirteen “years, 
through thd%e changes which so eften occui ın the position 
and size of the moving zlacieis which ‘Sfigas down from 
the inlangice On®€nquiry f was told tha no European 
hatl been ın the fjord sipce 1870 Still niy hnowledge of 
e 
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the feasibility of getting 'at least some 50 kilometres 
inland fiom this spo®edeq@ded me to select it as my o2 
2 v e 
Vappitte * ~ 
On ju ighe Spa anc 
the inland ıc® We found Ree a splendid harbour with 
clay bottom» some sêven fathoms deeg, suirounded by 
gaeiss recks from 600 to 1000 feet in height, the fides of 
which are in some places covered with low but close 
shrubg, or gothed, with some species of willow, mosses, 
and lichen, which, when we airived, weie ornamented 
Rh a quantity of magnificent blossoms 
the slopes a torr@fiedescended, the temperature of whigh 
fras %12° 3 C. a The weathgr was fine, the sky cloudless, 
ang thesar &efy dry July 1 to 3 were employel in 
making pigparatiogs fer the ice journey, while the natu- 
«alists rade excursions to various places in order to collect 
objects relating to the conditions of the country Onthe 
night of ghe 3rd eveything was 1eady foi a start, and 
after soge flifficuls> in leaching the SPR where the bag- 
gage wasewe were fairly off The spot {fom which we set 


oft on she journey "was only five kilometies from the | acioss them 


actual shore, and situated below a little lake into which a 
numbei of glage: 11ve15 fell We proceeded up the1iver 
in a Berton boat purchased in England Op the night o 
the 4th we @mped foi the first time on the ice The 
expedition consisted ef nine men besides myself Aft 
a Went deal pf hard work in getting the sledges over the 
1ce, which was herc very 10ugh, we found on the morning 
of the 5t& thet it was impossible to proceed eastwards, 
but were compelled to 1etuin to the borde of the ice and 


then contigue toghe noith or moith-east until findjng | finding suitable camping places 


smotther ice This first part of the 1ce was furrowed by 
deep crevasses and ravines, causing us much tiouble 
We coteiedgeleowever,Sa good distance that day, and 
pitched oui tent nea: a land 11dge in the ice 240 m. above 
the sea! On July 6 I*stht the Lapp Lars forward to 
1econnoitrg, and he ieported that it was still impossible 
to proceed eastwards,gbue if we marched for a day or so 
to the north we would find the country accestibld to the 
east 
the sledges with the weight on them ver the rough ice, 
selected provisions, &c , for forty-five days anceleft the1est 


* *in a*depot in the ice We now resumed the mych X 


was®*very interesting to witness tħe great ease with which 
the Lapps proceeded among the ice ravines, h8w eesily 
they ejac a road discovered, and with what pregisfon 
they selected the least difficult track e. 

The Lapp Lais catried, instead of an alpenstock, a 


1ed in the bay just noith of | plorers 


From one of | litres of spuits were consumed pe? day 


banks of ice 


p 


acklition to these things we had a. manilla repe specially 
spun for the expedition at the Alpine purveyd{’s in Paus 
The food supplied per day may perhaps interest ex- 
It was—breakfast coffee, bread, batter, and 
cheese (no meat or bacon), dinner 42 cubic c m° Swedish 
coin brandy (ranun), bread, ham or coined beef, with 
sardines, suppei preserved meat, Swedish o1 Austialian 
Sometimes preserved soup was served with dried vege- 
tables Five men wete tectotaleis, but there was no need 
of supplying them with extra rations For cooking, o 7 
Ou whole 


, D&ggage weighed a ton, a weight which might easily have 


been drawn across a smooth snow or ice field, but which 
was very difficult of transporting over the tough and cht- 
up surface we had to traverse Om daily march, 
between July 7 and 9, was, therefore, nqt great, viz 
5 hiüometies a day In addition to the cievasses and 
lavines, we encountered inaumdlable ivers, s®ift, and 
with steep banks which were difficult offciossing, which 
was generally accomplished by laying thiee alpenstocks 
If I had not selected these of the toughest 
wood obtainable, we should often have had to make 
detours of many kilometies 

On these days we found on seveial occasions laige 
bones of 1eindeer on the snow, and it was but a natural 
and pardonable conclusion to aie at, that they wete 
those of animals who had fallen in thfir wande1ing over 
the “Sahara of the Aicticiegions” But that good signs 
are not always true ones we soon discovered 

eDuting the entue journey we hed great difficulty in 
Thus ethe: the ice was 
so rugh that there was not a square laige enough foi ou 
tent, o1 else the surface was so covered with cavities, 
Which I will fully desciibe late: on, that it was necessary 
to pitch ıt over some hundred smaller, and a doven laiget, 
1ound hollows, one to three feet deep, filled with water, or 
else to raise 1t on a snow drift so loose and impiegnated 
with wafer that one's feet became wet even in the tent 
An exception to this Was the place where we camged on 


As I feared, howe erg thasmmpossibility ofdagging | July 9, viz cam in$-plafe No 6 We encountered here 
4 | a small ice-plai 


, Surraginded by little 11vers, and almost 
fiee from gavities, some thirty meties square All the 
rivers flowed into g small lake nea us, the wate: from 
which®rushed with a loud 10a1 through a short but stiong 
current info an enormous abyss in theice plateau The 
e e 
1ivel 1ushed close to oui. tent, through a deep hollow, the 
sides of whia were formed of magnificent perpendicular 
I had the spot photogiaphed, but neither 


wooden club, with which he had slain moie than 25 brown pictfre nå desciyption caif give the faintest idea of the 


bears, full of marks fiom their teeth, and his eyes sparkled 
at thé thought of tncounteiing a white one On the 
aught of the 6th we gheld our thud camp on the ice, ang 
now severdi gfficers and men from the .Sof/iza, who had 
accompanied us thus faf left us Besides the most 
advantageous requisites for such a jouiney, we had with 
us a, coolting apparatus foe petrolewm, and here I beg toe 
say that I fond this hind of oil far moie suitable than 
train er vegetable osls, which I had used on my former 
espeditions, and I 1ecommend the same most waimly 
to Aictic explorer Qf scientifi® fo%tiuments I may 
mention compagsesetwo chionometers, a cficle bye Pistor 
and Martin, a sma]! exeant, in case of the formei being 
damaged, a mercury houizon, three aneioud* barometers, 
thermometers, magnets, fas the study of the clay deposit 
n the snow,a toppgiaphical board, a photographic apptile 
ys nautical tables, &c * The sledges 
“kafkat, six in number, wie of the same kind as those 
of which vedishe peasant womeñ bring their wares to 
market, the harness was made so strong that ıt woul 
hold a man in case of his falling into a ceevasse * In 


. 

* The alutudes eae awertuned by comparing three aneroid barometers, 
whi'e observation yas simultaneousIfmade at T@gedesminde w&h a splendid 
sev barometer I dfi there for that purpose As the figura have, Row- 
ever, not yet been Verified, they may be shghtly altered hey seem on the 
whole too low , . E 

. 
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Impiessive scene, viz a perfectly hewn aqueduct, as if cut 
by human hand in the finest marble, withont flaw or 
blenfish Even the Lapps and the sailors stood on the 
bank lost m admuration. 

At fuss $c had followed the plan of bringing the bag- 
gage forwaid in two 1elays, but, finding Shis very 
fatiguigg, I decided to biing all with us at once I found 
this to aflswei better On July 10 we covered thus nine 
and a half, on the 11th ten, and on the 12th elevep, kılo- 
metres The road vas now, much bette: than before, 
although stiff enough An exception to this was, howev€1, 
formed by the part we traveised on the 11th, when we 
pioceeded alongside a big river, the southern b$nk of 
which formed a Comparatively smooth 1ce plain, ot 1athei 
1ce road, with vatleys, hills, cavities, or crevasses, some 
five to tenekilometies in width, and five lilometies in 
length? This plain was in segeral places beautifully 
coloured with “ied” snow, especially along the banks of 
the river It wasthé only spot on the whole inland ice 
whéie we found “red” snow or ice in any quantify 
Even yellow-biown 1¢e was,seen in some places, but, on 
the other hand, ice golomed giayish-brown or giafish- 


“greens paitly by kiyokonite, and partly by o1ganisms, was 


so common that they generally gave colour to the ice 
landscape . 
e 
5 aa 
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Even on July 12—between camps Nos 7 and 8—we 
found blades of grass, leaves of the dwarf-birch, willows, 
crackberpy, and pyrola, with those of other Greenland 
flora; on the snow At first we believed they had been 
cared highe: from the inte1101, but that this was not the 
case was demon$trated by the cucumstance that hone 
was found east of camp No g_ The only animals we 
discovered on the ice weie, besides the few birds seen on 
oui 1eturn Jouiney, a small worm which lives on the 
vaiious ice algee, and thus really belongs to the fauna of 
the inland ice, and tgro storm-ditven birds from the shore. 
I had particularly 1equested each man to be on the look- 
out for stones on the ice, but after a journey of about 
ha&f a kilometre from the 1ce borde: no stone was found 
on the surface, not even one as large as a pin's point 
But the quantity of clay dust (* k1yokonite ") deposited on 
the ice was fery great, I believe several hundied tons 
per squaee kilometre e 

We now ascanded very iapidly, as will be seen from 
the subjoined statement of our camps — 


3rd camp, 300 meties above the sea. 


4th ,, 355 ” ” 
5th , 374 ” v 
6th ,, 382 » » 
. Th ,, 452 » » 
8th 2 546 2» » . 
gth e 753 ” , 
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Ihe heights are®gıven provisionally ın metres Swedish mile = € 64 English miles 


e 
lutely correct But the distances covered by the apps | as painful—was caused by the sunshine in t#e dry. 


have been made according to then own judgment The 
kilometres we covered every day, including th numerous 
detours, were ascertained by two pedometers e e 


Up to the 9th camp we were favoured by the finest | nose, ea1s, and cheeks to fall gffein lafge patches 


NATURE. 
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The 9th camp lay on the west side ofan ice idg? close 
by a small, shallow lake, the wgterdrom which gathered 
as usual into a big rivei, whith,disappeared in@gn abyss 
with azure-coloured sides From this gpot ye had a fine 
view of the country to thewest, and saw ven the sea 
shining forth between the lofty peas on the coast, but 
when we reached*east of thisice ridge the cougtiy was 
seen no moie, and the homzon was formed of ice only e 

Through an optical illusion, defendent on fhe pprage 
of the ice horizon, ıt appeared to us as ff weie'pro:éeding 
on the bottom of a shallow, saucer shaped cavity, It We 
thus impossible to decide whether we gsftéked up or don 
hil, and this formed a constant esourct of discussio 
between us, which could only bé decided By fhe heavingss 
of the sledges in the hainess T S Lapps, who seemed 
to considei it their sole business that we should, not be, 
lost on the 1ce, came to me 1n, great Anxiety apd stated 
that they had no moie landmarks, and would not be 
responsible for our return % I s&tisfi€d them however 
with the asstuan@e that I would find*the way Dack by 
means of a compass and solar mefsuiements eIn spre 
of this the Lapps easily traced ou 10ute and our dtd 
camps with an accuracy quite marvellous , * 
e During our outward journey I deteimined, the site of 
each camp asfronomically, and thus the disginces which, 
when the determinations have beeg calculated, will be 
given on the map to be drawn of the jpuiney gvill be alfo- 
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,; trans- 
Parent, and thin air on the skin of tM@e face dt produced A 
a vivid redness and a perspwation with Buge burning , 


blisters, which, shrivelling up, caused the skin of the 
This 


weathei, generally with a slight south-east windgfoudless &was tepeated several times, and the pain incjeased bey the 


sky, and a temperatuie 1n the shade, three feet above the 
1ce, ofe2? to 8° C, and in the sun of even 20° C The 
centre of the sun’s disk sank in thi spot for the first time 
below the horizon on July 15, and the upper 11m, 1f allow- 
ance 1s made foi refraction, on July 21 *After the middle 
of July, when at an elevation of 4000 48 7000 feet, the 
nights became very cold, the thermometer sinking to 15° 
and 18° below fieezing-point of Celsius 

The constant sunshine by day and night, réflected from 
every objec around, so@ began to affect oui eyes, more 
so, perhaps, because we had neglected to adopt snow- 
spectacles at the outset of our Journey, and snow-bynd- 
ness became manifest, with its attendant cutting pains 
POM Di Berlin soon zirestdtl. this malady, whic 
has brought so many journeys in tle Arctic 1egħns tog 
close, by distributing snow-spectacles ənd by inoctilating 


ees: solution of zinc vitiiol in the blood-staief eyes 


Anothei malady---1f noteo d&ngerous, at all events quite 
a k 
e. 


effect of the cold morning air on the newly-formed skfh 
Any similar effect the sun has not 1$ the tropics With 
the exception of these complaints noge of us suffered any 
illness . . 

On July 13 we covered thirteen, athe »4th ten, and the 
15th fouitees, kilometies (9th to 12th eamps) At first the 
road gradual rose, and we then came to a plain which I 
in,erroi believed was the ciest of the mlang ice The 
*neioids, however, showed that weewef& still ascending 
thus the 9th camp lies 753, the 101 877, the 11th $54, and 
the 12th 965 metrese above the sea Ouy *oad wes 
still crossed by swift and strong, riveis, ®ut «he 1ce 
&egiihe more smooth, while the ,kryoktnite cavities 
became mofe and nore tioublesome , This was made 

* e 
more unpleasant by iam which begaf eœ fall on the 
afternoon of July 13? with a heavy wmd f&gm south-east 
It *continued all the night, and the next fhorning turned 
into a snowstorm We all got'very* wet) but gconsoled 
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ourselves with the,tiftught that the storm coming from 
south-egst argued weel far an ice-free interior When it 
cleared@a little we straingd®our eyes to trace any moun- 
taing which wougd break the ice horizon around us, which 
_ everywhere“vas as level asthat of the sea The desire 
soon "sto be there” Was as fervent as that of the searchers 
of theeEldorado of yore, and the sailors and the Lapps 
had no shadow of doupt as to'the existence of an 1ce-fiee 
Intego: And Qt noon, before 1eaching camp No. 12, 
eveiybody fancied he could distinguish. mountains fai 
way othe east They appeared to 1emain perfectly 
stationary as Mfeeclouds drifted past them, a sure sygn, 
we thought, of its wot being a mass of clouds They 
were «care with telescopes, diawn, discussed, and 
at last luted wth g1inging cheer But we soon came 
to the.conclusion that they were unfortunately no moun- 
tains, laut merely the daek reflection of some lakes futher 
to the gast in the 10 desert 
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A E, NORDENSKJOLD 
(To be continued ) 
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THE RE-ENTOMBMENT OF WILLIAM 
é HARVEY : S 
poe t@o hifhdied and twenty-six yeais the mortal 
iemains of fhe immortal discoverei of the cudula* 
tion of the blood? rested, unbuiied, in a vault of a litle 
chuch in the paiish of Hempstead, about seven miles 
from Saffidh Walden, ın Essex 

Harvey died on the 3rd of June, in the year 1657, 
bging thén in h& eightieth year, but the precise place of 
his death ıs not known He fell, full of days and honours, 
and getained his faculfies so completely to the last day of 
his life thet ĝe directed his apothecaty, Safhboke, what to 
doin the way of tieaynent He beckoned to Samboke to 
take blood from under the tongue as the speech was 
failing, ®-a line of treatment which would have little favou 
1n these days,—and a® the sun of June 5 wengglown he 
went dów also His death, no doubt, took place in 
London, and probably néar t9 Smythfield 9 e 

On June 26, twenty-three days afte: theedeath, athe 
bod; of Wiliam Harvey was laid in the vault at Hemp- 
stead In the interval a cast had been taken fronfthe 
face for a rough and ready sculptor to gvork ffom, 
and thg body, after a custom of the time, rolled first, 
infalle probability, in a cere cloth, had been inclgset in a 
leaden chest It-was then conveyed to Hempstead, a 
distance of about fifty miles, ın those days a journey 8f 
no slight importance The body was followed by many 
of «he Felfows og the College of Physicians out of town, 
and it may be that some of them went as far as Hemp- 
stead e Certainly one scholar, though he was nt a 
Fellotv, mely Aubrgy, the historian, was present when 
the body was put into the vault ^I was at his funeral, 
and belpt toecarryehim into the vault? These are 
Aubiey's words The fault refflied to had been bul by 
Elab, thé meichant brother of the anatomist, and over it 
was erected a dhapel connected with the church at the 
noith-eastein cqiner The vauglte was afterwards filled 
with the bodies of membeis of the Harvey family, some 
few “lapt 1» leaf," like their great relative, otlsers laid 1n 
coffins e ^ : 

For nearly two centuies little seems to have been 
1ecalleé of the 1emain#of the anatomist They lay with 
their kitdredgingthe village sepulchre yithout refewence 
beg made to them ,In 1847 Di Richaidson, F RS, 
then esgisting Mı Thomas Bfqwne, a surgeon in Saffion 
Waldeh was @ld one day by a cottager that the gieat 

t Haivty wag "buried in Hempstead Chifrch, andgnext 
day discovered that gt was teally Harvey the anatomist 
and physyfdzist, and that the body, “tapt in lead” €s 
Aubrey dgscribed, lay tBere piobably as ıt had ouginafly 
been placet ia . 

Ag that-time the foot of thf leaden chest lay undei the 


* 
e 


@pen window of the vault. There was then no opening 
in the lead, but the upper surface towards the middle 
of the body was beginning to show signs of sinking in 
There was much dust and several stones on'the.chest, 
which were removed The 1emains weie 1epoited upon 
aftér this by Dr Tyler Smith, who had visited the place, 
to the Royal College of Paysicians, and in 1859 the 
College deputed the late Dr. Alexander Stewart and 
Dr Quai to visit and 1eport They made then 1eport, 
and some changes were cated out in the vault, but the 
window, although protected by the addition of non bars, 
evas left open, and, under the influence of air and damp, 
the lead began to give way 
Fiom time to time Dr Richardson visited the place 
and reported on the changes which weie in progress In 
the lower patt of the lid of the leaden chest the sinking be- 
came so increased that a kind of oblong batire was formed, 
in which rain water, beating 1nsfrom the windagy, accumu- 
lated Thenan opening, taking the shape and size of one 
of the sound openings in a violoncello, was formed, and 
water was admitted into the shell itself Twice it seemed 
filled with thick pitchy-looking fluid, and although the 
opening was tempoi1aiily filled up with solder, the repan 
did not Jast very long 
In 1878 Dr Richaidson made another visit to Hemp- 
stead, and on November 30 of that year published in 
the Lancet a full repost on the @pndition of the re- 
mains, together with sixillustrations The report created 
considergble attention, and led the way to the alteration 
ethat has been iecently effected In January, 1881, the 
beautiful tower of the old church at Hempstead sud- 
denly fell, dragging a portion of fhe church with ıt It 
was found that the Harvey vault and chapel were not 
injured, but that the leaden shell in which Harvey was 
laid was again filled with water, and that the preservation 
of the case could not be much longer insured In Feb- 
ruary, 1882, the Royal College of Physicians, foimed a 
comuittee to undertake the duty of placing the remains 
in a position in which they would be permanently 1e- 
tained The 1egilt wes that the College obtained permis- 
sion of the1epresentatives of the Harvey family to 1emove 
the remains from thè vault and to place them in a solid 
maible Sircophagus in the Harvey chapel above Such 
1s @ succinct hi$tory of the proceedings previous to the 
1emoval and re-entombment on October 18 of this year 
* The ceremony of the 18th was extremely simple As 
was befityng, a number of the Fellows of the College— 
eight in all—bore the remains from the vault along the 
roithangside of the church to the western entiance, and 
so through th£ aisle to the entrance of the Harvey chapel, 
' on the left of the chancel The vicar of Hempstead, 
t&e Rev R H Eustace, and thecurate,the Rev J Escreet, 
led thg piocession, then came the bearers with then 
charge gon a bier, afte: them, four of the representatives 
of dfe Harvey family , and, next in onder, ke President, 
all the office-bearers, and the Fellows of the Royal College 
of Pigysicians who had come to take part in the ceremonial 
After a shoit seivice the leaden case was placed in 
the saicophagus , On the breastplate of the case the 
onginalinsciiption— ° 


° 
Doctor 
William Havey 
Decesed The 3. 
Of Jvne 1657 
Aged 79 years 


° 
MN 


© 
was séill quite perfect, as wafalso a 10agh metal cast of 
a face with a sneall imperial from the lower lip to the 
chin After the remains had been laid in the maeible, 
the President of ghe College, Su William Jenne, placed 
on,tflem a leaden ca$e containing the College edition 
of the complet works of Harvey The volume was 
the Latin e@ition of 1765, edited for the College by 
Mark Akenside, inclgding in the first pages acute 
e 
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of the illustrious anatomist and discoverer — Togethej | division of ornamental forestry Theseemayung’ departifent-. 
with this volufne there was also put into the sarcophagus | will include pictorial illustrations of tye*tiees, foliage, and 
a memorial bottle cased in lead and containing various | scenery of all counties, and the effegis of blight, accid gy, para- 


details icMting to the 1emoval The bottle included | ¢ tie giowth, and abnormal cong one togethg: wit the Yterr- 


views of the chuch, before and after the fall of the ture of forestry, working plans of* plantations, andTfexamples of . 


towel, executed om wood, a desciiption of the chusch 
and the vault, and the time the remains had been in the 
vault, several photographic views of the church, a è 
beautiful photogiaph of the bust of Harvey, a rig As Last Thusday, October 28, the thie clasges of the Finch 
vellum on which was engiaved a description of the Institute held their annual meeting The addiesses were de; 


reasons why the remains had been put into the marble, apt á 
with the names of alf who had taken part in the cere-, livered this year by the membeis of othe: gglasses ethan tha 


mony, and a printed account of the proceedings that 
wereecairied out at the second interment on Octobe: 18th, 
1883 The sarcophagus was then finally closed by 1olling 
on and cementing down the massive cover or hd On 
the westein gide of the saicophagus is engraved the 
following > e 


THE REMAINS OF WILLIAM HARVEY, ` 
DISCOVERER OF THE CIRCULATION OF THE BLOOD, 
WERE REVERENTIALLY PLACED IN THIS SARCOPHAGUS 
BY THE ROYAL COLLEGE OF PHYSICIANS OF LONDON 

IN THE YEAR 1883 


the economic conditign of foresters and woodmen, 9Thegntries 
for the Exfibstion will close on October 4, 1884 ® 


Institute held a (neat banquet by sub@ripfion among themselves 
This is the fast tme that the annual Meeting has, Been & 
solemnised ee 


. 

THE seventh International Geodetif Conference termi@atcd its 
labours on October 24, when thegctingepresgent, Col @erieio, 
proclaimed the resultgef the new efection of the permahecom 
mittee, as follows —Luieut -General Ibanes, Directoi-Geperal ofe 
the Geographical and Statistical Institute, Madrid, President 9 
Col Ferrero, President of the Italian Geodetic Commission, 
Vige-President , and Di. Husch, Duector of the Obgeivatory at 
Neuchatel, and D von Oppolze, Professoreof A@tonomy at 
«he University of Vienna, Secretaries, Pf Bauernfemd réag 
his report on refraction, which was followed by a proposal, made 
by Major Hartl, and approved, to the effect that the Conference 
expressed a hope that all the Emopean States 1ep:&ented in the 
Associatfon would institute thorough investigations ito terrestrial 
1efiacfSon, in order to asceitain the influences Phich af differant 
characteristics of the ground and of the climate exercise upon 
refraction Piaf Schiaparelli, Duectoa of the Qlgivathy at 
Milan, 1ead the report of the special committee named to con- 
sider the pgoposal made hy Piof FtigSla iegaiding systematic 
observations of latitude, with the intent of verifying thestability 
of the terypgtiial axis of rotation, and asterigiuing the movements 
of the poles, Which report, after some discussion Yegdding We 
manner in®wouch the obgeivaftons*should be cairied out, was 
appfoved ° 


At the foot are insciibed the words, 


WILLIAM HARVEY 
BORN1578 DIED 1657. 





NOTES * 


WE are glad to learn tSat M, Dumas ıs much bettei, though 
itis probable he will have to spend the winter in the south of 
Fiance 


e| 
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THE hriangements for beginning work at Ben Nevis Observa- 
to1y will be completed this week, and Mi. Omond will take up 
his post on the summit in the middle of next week, whgn ob- 
servations will be at once begun The télegraph cable has now 
been comfletely laid ee 


THE Fisheries Exhibition was closede yesterday with much 
ceremony, its success as a popular exhibition ıs alm&t unpre 
cedented, and, as we have pointed, out in setal aiticles, same 
of the exhibits have been of 1eal scientific value 


BiRoN NORDENSKJOLD has, ın consequence of the attacks 
which have lgen made ın foreign journals m connection with the 
unfortgfste Dijmphna expedition, on his theory as to the naviga- 
bility of Me Kara Sea, telegiaphed to Lieut Hovgaard infuiting 
Whether he considered it would have been possible to 1each the 
Yemser this summe: Lieut. Hovgaard replied that he was 
fully convinced that had he been prepared to proceed he could 
easily have reached Siberia this autumn, ang tui thegpoints out 
that ge cou'd have done so last yea: also hadg he not, by signals 
of distress fiom the Varna, been compelled to leage thè lead 
along the shore of the Waigatz Island, which was opéh as fur 
as the eye could 1each, and enter the *pack 1e where ke was 
fiosen in ? S è s 


e . 
WE regret to announce the death, Jast Saturday, of M Breguet, 
the well known electrician, member of the French Instfute and of 
the Bureau des Longitudes M Breguej's second son, agn emiing 
electician, died about twelve months ago, and*uas deeply 1e- 
gietted The death of M Breguet has been all the moie noticed 
that a few days ago the death of M  Niaudet-Bieguet, bY 
nephew, was announced M Niaudet Breguet-was alsoelevoted 
to electiicity The well-known Bieguet firm will not Be gatin- 
guished by the multifaiious losses, having been made lately a 
joint stock company It is one of the oldest in Paus, lpeing 


been established 1n 1783 
i In No 3, vol vi of the Deutsche Geographische Balter 1s an 


aiticle by Piof, Borgen, wi yhich he discussgs the objects pro- 
posed and the theomes entertained by Notdengkjold 1n connection 
with his eXpedition to Greenland Theepaper® was written 
before the expediteon left, Di Borgen adduc& some particulars 
which make him intline to the sapposgfion that the watershed of 
Gieggland lies 1ather towards the east than the west. In any case, 
1n consideration of fhe comparatively short distance of any pait of 


THE anafigements fo: the International Forestry Exhibition 
which æ to be held in Edinbugh feat zear have been settled 
The classification of the exhibits 1anges Qver a wede and intei- 
esting field# Practical forestry will be illustiated by implements, 
models of huts, appliances foi floating and transporting timber, 
and wood-working machinery of every description” The depait- 
ment of forest produce will include a collection of the chief 
uses to which the 1aw and tl manufactmed materal of the Gieenland fiom the sea, and*of its "low average tem pg af, 
woods may be applied. The class of scientific forestry willdeal | Di Borgen agues that winds both from the @ast au@ the y est 
with tle botany of the forests, forest entomology, preservative ® m ustgdepout show every where on the weather side of the mofn- 
processes applied to timber, fossil plants, parasites, and numerous | tains against which they stile, and so qamtam, the conditions 
other subgcts Guiowing specimens ef 1a1e ag ornamental t&ees fof the foimatiop of glaciers These glaciers, ecd enst in the 
and shrubs, iustic. work in arbous, budges, gates, and seats, | couse of time ae down ifto the valleys and the 1ftest levels, 
and gred specimens of ornamental objects will exemplify the | the temperature of Gieenland gren down, to the level of the sea 

e. 
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being ever phere beww the f eezing- point 
supported by asceftayneffffacts and by conclusions diawn fiom 
the dneggon of the Rides qs given in Coffin’s work, '* The 
Winds Æ the Globe.” ‘Th@article 1n othe: 1espects communi- 
cates énpoi tpt de@uls and aiggme .ts regarding the geography 
sof Gieenlang. e. 


THE Association Internationale Afi icaine has been & satisfied 
vith the seivices of the Qwedish officers who assist Mi Stanley 
in hi$explüts on éhe Congo, that fom more, who have volun- 

e@ered then services, have been engaged, and will leave Europe 
eu Novéfiber rge We announced some time back that the 


@Rowl Geogia bital Society of Sweden had conferred the Pega 


medal, fhe g@aitst hgnom at the disposal of the Society, on Mr 
Stanley. gAt the last meeting of the Society the President, Di 


e Monteltus, 1ead a lette: 1eceived f om the exploie:, dated Stanley 


Pool, mewhich hé thankeé the Society foi the gest. honom 


. 
confer edon him `a é E 


. 

: Tif mst number of the Jecesra of 1M East Siberian Geo- 
GaphicM Society contams a valuable paper by MM Agapitoff 
and Khalganoff, on the Shamanism of the Balagansk Burats of 
the province ofeIrkutsk , several letters from the Lena Meteoio. 
logical Station (alieady noticed in NATURE), wth a plan of tite 
station , mefeoiological obser vations made at Markha in August 
afd September, 1882, and at Magan (ten miles to the north-west 
of Yakutskf fiom July, 1882, to March, 1883, and a paper on 
the settfemengs of the 14,000 Chinese, Mantchous, and Dahouis, 
who have 1emamed unde: Chmese rule, although settled on 
the left baak of thg Amu, at and below its confluence with the 
Zefa We notice in this paper that dumg the three “gieat 
stummg1 inundations of 1881, the level of wate: 1n the Amm, one 
mule wide a@fh® place, and the Zeya 1 3 mile wid®, 10se as much 
as I9 feet m a few days, end,that the whole change of level of the 
Amu was, dwing the summei, as much as 28 feet This figue, 
although much below thoge which are found for the Amm below 
its, @nfluencegwith üt Sungai, and exceeded. dgringhe nun- 
dations of 1872, gives some idea qf the mass of water gomed on 
the Pacific slope of the great Siberian Hateau dumy, the season 
of the summe rains . 


sAn interesting 1elid'of the past hes just been uneafthed inghe 
parish of Pulborough, Sussex, ın the shape of a osnoeQ which 
was pat embedded unde: the Rive: Arun, and partly. in, land 
oa the south side of that nvei. The boat 1s of sglid oak, and, 
kewnfiom a single massive tiunk That it was made befor @ 
the knowledge of metal ıs evident, as there 1s not a tiace of 
bu'ding or ane It must have been hollowed by means of 
the stone œe and of fiie Further evidence im favour of the 
antiquijy eof this b@t appears to be afforded by the vaeous 
accumulatiols which had fimed ovei that poittoa of it which 
was embedded in the earth These strata, to the depth of nine 
feet, hate been ascertained éo be loam, yellow clay, a thin layer 


e eol leaves, fellowed by a stratum of blue mud, beneath which fy 


the boat embedded en diiftsand The piow portion of the boat 
lay in the 1vei, and. this 1s by fai the gost dilapidated The 
stein is compatatively rgtact The pı esent dimensions of the 
boatare fifteers feet yy fou feet, but ougmally it wa’ probably 
eighteen feet longe : 


On Mgnday, September 24, about 9 p wh, a xemaikable 
phenomenón ocg at Kaungon, in the province of Bogus, 
Syeden During a jgrfect,cilm a violent whulwind suddenly 


e arose zd. south-east, carrying anth it a quantity of sand, 


eargf, and¥straw, wngn suddenly a bight light ht up every ob- 
Ject and made the neght as clear as diy ‘This was cAtisgd ey a 
magnificent mgor, eggShaped in form, which appeared in the 
zenith, and Which åt first segmed to gonsist of møiads of lage 


spaks, gaf&ally changing into a stai shming weth a bjmding 
* . . 


This view is further | lustie, and which burst, with all the colouis af the 1ainbow,en 


tke north-west, fow to five metres above the horizon When 
the meteo: had disappeared the wind suddenly Fell, and it was 
again peifectly calm, The phenomenon lasted about sixty 
seconds The wind had thiouzhout the day been south and 
very slight e : 


Dr MEYER asks us to state that 1n our note on his paper on 
Jadeite the name A/ontewdeo should be -Ionteviso, and he thinks 
it better, to avoid misundeistanding, to use jazee/e instead of zade 
Moreover, the matel fiom Montevso 1s only doubtfully 
jadeite At Suckow, Ucleimark, only one piece was found, 
But this 1s the femth ‘fin North Germeny” “At the same 
ume," Di Meye: writes, ‘I take the hberty of diawing the 
attention of your 1eadeis to Prof A:zium’s 1ecently-published 
pape: on the jade question in the Beilin Zertschs ift fur Ethnologie, 
pp 163190 The mineralogist of Bieslau cames to the same 
conclusion as myself, z e that the 1a materials were 794 imported 
from Asia , and the chief 1eason upon whigh he relies 15 that 
he found the nephrite and jadeite vaiteties fiom the different 
localities to possess ¢yfzcal microscopical differences This 
alone would suffice to put aside the 1mpottation hypothesis I 
discovered last September 1n Graz, Sty.ia, a boulder of nephiite 
fiom the alluvium of the 11ver Mui, and shall soon send you a 
separate copy of the pupe: which I am about to publi h on the 


EE 
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A PALAZOLITHIC implement of laige size was found a week 
oi two ag5 by Mı G F Lawence, of 49, Beech Street, in 
fiavel excavated in the Clerkemwell Road, near the Sessions 
Hguse The implement weighs I b 3 oz, and is slightly 
lager than the histoucal implement found nea Giay's Inn Lane 
at the close of the seventeenth century, and now m the British 
Museum 


A SHARP shock of earthquake was felt at Bermuda on October 
20, bu&no damage was done A shock was felt at Tashkend 
at twenty minutef pas? two on the morning of the 27th, ac- 
companied by loudesubtenanean iumbhngs A despatch fiom 
Smyina datedeOctobe 28 iepoits that the wall surrounding 
the town, fhe Aqueduc? and the Hadjı Hu-sem Mosque have 
been damaged by ay earthquake The mmaret and dome of the 
Hadı Ali Mosque at Capan Voula have also been 1njmed, At 
the last-named town one hundied and snty-nme persons have 
been seriously, and stty-one slightly, huit Seventy-nme 
wounded pÉople are in the hospitals 


°A Rotra city has been üiscovered m Tums by Lieut Mas 
senat, who lately accomplished a scientific mission in the vieinity 
of Bograra (Gulf of Gabes) This city ıs said to be located 1n the 
southein part of Djerba The encutt of the ruins is about thiee 
hilometr§s 


AN exhaoidinary case of subsidence has been o®seived m the 
vicimety of Bone The Naiba, an isolated mountain of 805 
meties altitude, 1s giadually descending into the bosom of the 
eath A deep excavation has been made all ound, encircling 
the whole ingulfed nfass. — , 


° 
WITH iefeence to qur notice of “Ihe Fishes of Great 
Britain and Iwland," last week (p 611) Mi Day evishes us 
to state that the work will be in two volumes, and that the pa ts 
published 1each to p 176 of the second volume 


Tfrr additions to the Zoologica} Society’s Gardens dung the 
past wêek include a Stuped Hyæna (ZJyeme striata) fron 
Lo1occo, presented? by Mı E:nest H Magqus, a Common 
qum el (Sezurus vulgaris), Buitish, presented by Mis M J Mitch1- 
son , aeBlack Rat (Jus attus), British, presented by Mı Camp, 
a Laughing Kingfieher (Datelo gigantea) fiom Austidlia, pre- 
sented by Mi & J W Colman, a Kestel (Ziznunculus alan- 
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dagus), Butish, presented by Mr T. E. Gann, two Pintails 
(Dajila acuta), two Wigeons (JMazeca penelope), European, pie- 
sented by Mr Chales E Boultbee , a Margined Tortoise (Zes- 
tudo marginala) fiom the Ioman Isles, presented by Miss 
Mansell , a*Purple-faced Monkey (Semnopithecus leucoprymnus  ) 
fiom Ceylon, a Pinche Monkey (Midas adipus) from Eiazil, two 
Common Maimosets\Hafale jacchus) from South-East Bilal, 
deposited, a Chimpanzee (Anthropopithecus troglodytes 8), a 
Chimpanzee (Azthropopithecus calvus? 9) from West Africa, a 
Chipping Squirrel (Zamas striata) fiom North America, two 
Biamblings (Frengrlla montifringilla), Emopean, pwchased , 
two Simon’s Dwarf JePboas (Dipodillus santo) from Arabia, 
received in exchange, six Long-nosed Vipers (Vipera ammo- 
dyes, born in the Gaidens 





e “BIOLOGICAL NOTES 


OBSERVATIONS ON THE #upRioLocy or THE 'TELxosrs, by 
J S Kingsley and'i W Conn The observations were made 
durmg the summers of 1881 and 1882 at the Summer Laboratory of 
the Boston Society of Natural Histoiyat Annisquam, Mass ,onthe 
egg development of Ctenolabrus ceruleus Lhe eggs were ob- 
tamed by surface skimming, and were usually equally abundant 
during the day and in the evening, and asa rule were moie so 
on the flow than on the ebb of the tide Half an hour’s skim 
ming would pioduce on an average 150 eggs These eggs all 
floated at o1 near the suyface of the water, and presented a marked 
contiast to those of either an Elasmobranch, Batiachian, Reptile, 
o1 Bird, in that the germinative portion ıs invariably downward 
01 on the lower suface of the egg, while the deutoplasm is 
uppeimost The stages observed were the maturation of thé 
ovum, the phenomena o$ segmentation until the formation of 
the germ layers, the formation of the thtee primary layers, 
the segmentation cavity, the mvagmation of the hypoblast, 
and the appearance of nucle: in the intermediary layer 
of Van Bambeke, the formation of fhe notochord and 
newal cords, the forme: atising fiom the hypoblast at fist as a 
longitudinal median thickening of that layei, and subsequently 
becoming segmented off and taking its place anong theemeso- 
blastic tissues, the development of the ‘optic*bulbs and proto- 
veiteb: 2.6 * 5. 


EMBRYOL‘ GICAL MONOGRAPHS —Under thes title Piof, 
Alexande: Agassiz proposes to issue a séties of Selections from 
embiyological monographs, so as to give the student iff an easily 
accessible form a more or less complete tonography of ethe 
embryology of each important group of the animal kingdom 
Tt 1s not intended that these monogiaphs should bg handleooks to 
the subject, but rather act as atlases to accompany any general 
work on the subject The plates will be issued in®paits, each 
pait covering a somew hat limited field, and occasional appendices 
may be published to pi event the plate#fiom becogning @ntiquated 
The illustrations will be accompanied by carefully piepaied 
explanations, and by a bibliography of the subject in octavo 
"This work, planned out m 1873, has only now been mated Te 
fist pat 15 on the embryology of Crustacea, with fom tegi plates, 
edited by Walter Faxon ‘The figmes on these plates ere tahen 
fiom all the most 1eliable sou ces, and an important vlffme of 
bibliography accompanies the atlas The parts devoted to 
Echinoderms, Acalephs, and Polyps are well advanced, adit is 
intended to figue the phenomena connected with fecundation 
and maturgtion and the history of the formation of the em- 
bi yonic layers 1n a separate part, without 1egard to the systematic 
zoologecal connection of the observations 


CERATODUS FORSTERI —Mi Mortom got twflve specimens 
of this fislfin the Mary River, Queensland, one onlf in a net, all 
the otheis were trapped by the blacks by being forced through a 
naiiow passage in the rive. formed by a kind of brushwood He 
noticed a cuiious cucumstance asregaids then habits A®the time 
of his visit a number of Eucalyptus trees were in full flov e1 by the 
banks of the rivei, and as the blossoms di opped into the w ater they 
weie eagerly seized and swallowed by these fish ‘The stomachs 
of eadh of the specimens captured were hteially crammed with® 
these flowers An old resident told Mi Porton that during 
June to August these fish go ın pays that they male slighi 1n- 
dentations 1n the muddy bottom m fiom six f ten feet of watel, 
in which the spawn 1s deposited, that the male eand female fish 


le —*. e. 


remain near the spawn, and are not thet sily disturbe@, that 
they frequent the same place every ye@ygand (that*tlf& spam n is 
frog-like He had taken it and hatched» in a tub of water, 
heeping the young. alive for some gv@eks® (W Macleagein Proc, 
Lin Soc, New South Wales, vol vit pdtt 2, July 17, 1883). 


GLYCOGEN was lately foundéby M Eudfa ingfung: 4f the 
order Ascomycetes (before, ıt had only been observed in the 
animal kingdom and in Myxomycetes, oiganisms whichmatura- 
lists have placed, sometimes among animals, sometime among 
plants) Continuing his researches, hg now finds the substan 
(Bull, Belg Acad, No 11, 1882), not only 1g Ascomycetes, but 
in many Mucoimeze, such as Phycomyces niens, Mucor inucedg, 
and stolonifer, Prlobotus crystallinus, Chetocladiurg « $onstey 
Piptocephalis Fi esemana, Synecephalis nodos@, ®%e has specialày 
studied Phycomyces nitens, the lage size pf whieh is an ad@an-® 
tage In it the glycogen does not ocfur in Ipcalifedfmasses, as jn 
the Ascz of Ascomycetes When the nf¥celium filaments die 
young it js distiubuted thoughout the®oM®plasm , "later it is 
cairied to the top of the cell which 1s destinedsto give 112e to the 
sporangmum Its quantity does ndt diminish notabl? dwing 
formation of the sporangium sg it dees ngt seem 88 have a 
preponderant 7 d/e n growth of tht membiane It 1s faund in 
the spores, and piobably another portion,seives foi r@piratory 
combustion , the rest may be utilised fo. growth of mdtnbianeg 
of the sporangium filament and the spores. Having got 40 
grammes of dued Phycomyces, M Enera extiacted glycogen 
wah all its 1eactions, confirming the results of migo-chemical 


analysis ‘ . * 








MARINE ZOOLOGICAL LABORA TORIES» 


[TE E following communication has been forwarded tos by an 
erginent biologist, with the request that 1t be 1epioduced in 
our pages] — e e $ 

Neaily all the European States except England have on 
their sea coast marme zoological laboratories, it may ghere- 
fore, especially&n view of tne recent proposals@of@Piof Lan- 
kester, ad the mamfesto of biologists which has followed it, 
perhaps bg interesting to your read&rs to peruse the following 
description of these laboratoues, they will then be able to 
appreciate their utility, indeed absolue pecessity, m order to 
study o1 #@&suginvestigations 1n certain branches og scence e, 

These seaside laboratories, gı sitions zoologiques maritimes, 
have nearl¥ æl been founded By zoologists fo. the purpose of 
advancing z8ological science Fortunately they also help both 
students and sci€ntists ın other Lranches of science than that of 
zoolbgy, theone to arrive ata proficiency of khnowledge, the 
other to can y out interesting and valuable researches which, but 
for thi biothely help, would be impossible, The (countless 
species ag marine animals atthact physiologists, histologiss,«fnd 
gompaiative anatomists to work in a field which may 1eveal facts 
Mtherto undiscovered in that more limited area which 1s included 
1n the study of terrestrial and fiesh-water animals, 

The success of these laboratones 1s doubtless incrgased by the 
fact that they are always in a healthy localit on a bracing$ea 
shore, so as to allow a realisation of the apparently Anomalous 
com®imation of work and rest The scieMtist, wore gut by 
fatiguing researches made in town laboratories, fin fresh ele- 
ments of health and a fiesh field foi research by passfhg thiee 
or fom months at a seaside laboratory e . . 

ghe first of this class of ldboiazory I$ the one founded at Naples 
by Hen Dohrn, a private ente: prise almost exclusively German, 
which neveitheless has 1eceived substantial aid from the city 
of Naples, and some gers ence will become the town 
propeity one ° 

In ordeg to wofk m the Naples laSoratey a heavy fee ıs 
exacted Nearly all the tables aie retaime@yearly by different 
universities oi sceentific societies , the Biitisl? Association has 
two tables The 4evenue is gieatlp incieased by the fees of 
admission to an aquarium of marme animals ad 

TWis laboratory ès admirably oigamised , ers an agieement 
between the author.ties and the fishermerpthat the latter ghall 
take to the laboratory all rage animals that they may bus 
find , likewise there is every necessary arrangesfent fogd: edging 
excugsionsand*foi diving into the depths of*the sea to find s@&ch 
ammals®as aie wequued foi stady There ue several sailing 
beats and a steamboat belénging to the faborago®pyhych 1s also 


* From the British Medical Your nal, tober 13, “ Speci) Correspond- 
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. e 
well provided with® diving dresses The animals are kept in a 


. lège RnB, which 1g J8rgt enough for specimens of considerable 
e 


dimensions * 
France, apart fff 

Mareilles, which hàs 

sgiside inboiagoiies 


theJaboiatory of the Science Faculty at 
4 aquailum and a boat, possesses five 
‘They are distiibuted as follows one at 
Villefranthe, supeyntended by M Baros, one at Banyuls, 
nea, Pert Vendies, supeintended by M Lacaze Duthiers , 
moger at Concaineau, on the south coast of Bfittany, super- 


e intended by MM Robin and Pouchet, another at Roscoff, 


a 


on the noith coast *of Brittany, supermtended by M Lacaze 

thie& , anf one at Havre, supermtended by M Paul 
Besides these principal establishments, there are 
Such as those of Arcachon and 


tific societa or *by eprofessois who have received some 
*Iiglft aid¥fiiom tHaco: poiations of the towns where these labora- 
tones ere estaljishel, but these laboratones possess neither 
special tenants, boats, nor sailors, therefore they aie only of use 
to their founders and a &mited number of pupils 

The laboratories eof WVillefianche, Roscoff, Concarneau, 
Pag t$ and Mavr aie dounded and kept up by the French 
G&vegnment , fn some cases the coi porfhons have given money 
01 gwinted land he laboratories of Concarneau and Roscoif 


9 present two varieties widely different 


The laboratory at Concarneau 1s situated at the entrance to 
the port, 1t was founded by Coste, the well-known embiyo- 
logist, S wished to study the different €onditions attefdinz 
theiepidftuctiof of marne ammals The building congists of 


e two stones the g®und floor 1s used for the aquariums, three *n 


numbei,e on thé first floor me the woiliooms The rochs 
facing the laboratory have peen utilised, and aie transformed 
into fightebasins or reseivoirs of water, each fiom 300 to 1200 
feet square, and fiom 15 to 20 feet deep The aquariums aiee 
filled wath wateg by means of a pump set in motion by the wind 
There is only one boat belonging to this laboratory, but the 
French Government always place a war sloop at the disposal of 
itselirectoy » this samme: some of the laboiatogy workers wanted 
to dredg? a long way out at sea, and the Government lent them 
a despatch boat The coast abounds m marine animals, but 19 
poorer in inveitebrates than that 8f Roscoff, it 1$ more e-pe- 
anly g coast for sardine fishing The smiounding scenery is 
ovely, . 
e% Rosfoff Perhaps offers greater advantages, though fewer at- 
tractions — Cabbage-fieldf a1% tracts of land edewoted to the 
cultivation of aitichokes, though a proof of theemild and de- 
lightful climate of this little seaport, are 2y ne means an accept- 
*able substitute for the beautiful scenery of Conca[neau, bat the 
*treasmes of the sea here, more abundant than on the c&st of 
Concarneau, o1 indeed on any other part of theewhqgje French 
goast, @re ample consolation to the crowd of workers wbo annu 
aMy*avail themselves of the facilities for studying afd carrying 
out 1eseaches which the Roscoff laboratory, founded byeM 
Lacaze Duthiers, affords them fiee of cost 
The coast of Roscoff offeis peculiar advantages for a seaside 
laboratory? o1, 1ẹ French terminology, staton soologigue mari- 
time  éhe numerous boulders of giamite seve as places of 
shelte: for the neaghbowing marine animals, It also pregents a 
vasteexbagse of sand sea-shore and a large bay of slime, thus 
all theedifferent kinds oP marme animals are within 1each 
Notwithstanging these remarkable qualifications which M 
Lacaze Duthieis quicklyedetected,ehe had considerable difficulty 
*to get a footing for his laboratory It now consists of a farge 
house bought by Government, to which has been recently added 
the village schoolhouse (Zcc/e Communale), abandoned, since 
education has become compulsory, go#aaothei affording mci eased 


accommodation | A thud house, opposite to the one bought by 
Government 1s red foi tae convenience of tl laboratory 
workers It mast be' remembered that Roggoff ıs only a little 


fishing village, and it 1s often difficult to figd a room duiing the 
summe season, therefor® M Lacaze Duthieis offers a bedroom 
to all who wogk imus laboratory. e 
There are t&o sailors belonging to the laboratory , and one of 
“h@ attendants fron®the Stibonne laboratory 1s on duty at Ros- 


e (off ups thegummer months *The garden of the laboratory 


refiches own to the sea A large reservon, gneasming 4200 
feet, has been cowstructed, where aie kept maine antmals®either 
“at liberty orag cases @On a small island opposite the laborappry 
there ise é" bedë where animals of sedentaryghabits are kept 
almost at ggberty. " $ i 
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The laboratory has thiee sailing. boats adapted for takmg ex- 
cursions among the 10cks and on the neighbouring shores, also 
for dredging either with the usual diag, oyster diag, or with a 
coial-fishng apparatus The fishermen also t&ke a considerable 
quantity of marine animals to the laboratory, ° 
This Roscoff statzon zoologique maritime, which No Lacaze 
Duthieis had so much trouble to found, 1s now ein its fifteenth 
yea The French Government by degrees added to its local 
habitation, which, if even at the present time not perfect, 1s 
nevertheless of ummeasurable utility to scientific woikeis, and 
therefore contributes to the progress of science 
The Roscoff laboratory 1s perhaps more frequented than any 
other, and 1s an enduring testimony to the patience and laudable 
determination of its founder and difector The expenses aie 
defrayed from the fund annually voted by the Fiench Parliament 
foi public instiuction Here, as in all establishments in Fiance 
foi highe: education, no fees are paid, but this success was 
hardly won , the necessary sum was with difficulty winng from 
the Government, and the local authorities, notwithstanding the 
evident advantages such an establishment bfin§s to the village, 
were equally taidy to grant the @oncessions eventeally obtamed, 
unlike those of Banyuls, who conceded & building site, also a 
yearly revenue, and subsequently presented the laboratory with 
a boat 
The most recently organised seaside laboratory ıs at Havre ; 
the building ıt occupies was formerly a public aquarium, which 
the corporation handed over to M Paul Bert 1t ıs supported 
fiom Government aid coi polation funds, and 1s moie especially 
destined to facilitate physiological research Doubtless, when 
the ailangements now in course of completion aie perfected, 
they will offer all the requirements fo® studying this branch cf 
science, a qualification evidently all but absent in laboratories 
founded by zoologists 
It must be admitted that all these seaside laboiataiies, o1 s a- 
tions coologiques maritimes, taken both sepaately and in the 
eaggregate, 1endei 1mportant service % biologists ot all nations 
Every yea: there 1s a laige percentage of foreigners among the 
workers, the English element bearing always the laigest popoi- 
tion, a proof that our countiymen fail to appreciate their good 
fortune in possessing a moie extensive sea-coast than that of any 
other country, or they would be able to offer this useful form of 
hospitality as well as seek it Nevertheless, considering the 
scality pet tn m given by the public and the Engli-h 
Government to biological science, ıt 1s to be feared that many 
years will pass $y before Stations soologiques mars exist on 
the English toast a 
The gnly similar laboratory in Holland belongs to the Unnei- 
sities oè Utrechp and Leyden The Dutch coast 1s not rich 
e@ough in maune animals to suggest the advisability of esta- 
blıshıng many zoological laboratories, therefore a movable or 
migiftoiy laboratory has been organised, which consists of a 
wooden house, easily taken down and put up again, there are 
three rooms ın it, a large workioom, and two smalle: ones used 
efo1 the aquam and fhing apparatus At the beginning cf 
every stfomereit 15 set up on the coast on a piece of land hued 
for the pui pose, o1 more frequently lent by the nemest village , 
thus the Dutch scientists visit the entire coast, study its marine 
“anmals, and even that of ther neighbour, Russia has a 
laboiaéory on the Black Sea, and Austria possesses one at 
Trete 
In connection with the above communication, We may state that 
Me Romanes writes to Tuesday's Zmes forcibly pointing «ut 
the feed of a thoroughly equipped zoological station on the 
British coast, and its value both to science and to our fisheries 
Referring to the recent manifesto, so influentially sffned, printed 
in our columns, Mr Romdhes hopes the execute committee 
will see them way to adopting its suggestions 
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THE ASSOCIATION OF GERMAN 
NA TURALISTS AND PHYSICIANS 


[HE fifty-sixth annual meeting of this flogrıshıng association 

ewas held this year ın thé city of Fieibuig, Baden, under 
the presidency of Dr A Claus The proceedings o,ened with 
an informal gathering in the Concert Hall on Monday, Septem- 
ber 17, and concluded on the following Saturday with an excui- 
sion&o the romantic watering-place of Badenweilei uring the 
fofr intervening days the Several Mathematical, Physical, Dio- 
jegical, and Medical Sections met regularly in theold Unneisity, e 

° 
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the Hagh School, Gyginasium, Chemrcal Laboratory, and other 
local institutes All were fauly well attended, and amongst the 
distinguished savarts present mention may be made of Professors 
Stichelberger, Fiche, Huldebiand, Weismann, Maier, Drs, 
Hack, Nicolai, Lehmann, and Thuy As many as I20 papers 
and monographs m neatly all bianches of science weie either 
read o submitted to the Association, and summaries of most of 


them inserted ın the offichl jou nal ( Zaged/att) of the proceedings* 


Of this jounal four numbers altogether were issued, and then 
varied contents convey a tolerably accurate idea of the immense 
amount of work got though dung the four days devoted to the 
special objects of the Association 

In his inaugmal address the Piesident dwelt mainly on 
the vast changes that Id taken place .n the social and 
pohtical relations of Germany, and on the gieat piogiess 
made m all depaitments of human knowledge since 1838, 
the laf year that the Association had met m the city 
of Tieiburg The five sections, which at that ture were 
found sufficient for tts purposes, had developed into twenty-four 
distinct division® @uesponding to the present conditions of 
science, and mgny of these alragdy formed special branches of 
themselves, with their gwn independent gatherings and separate 
organisations With the progress of discovery m the natmal 
sciences this tendency to constant subdivision of labour became 
inevitable, and the gieat encyclopzedic minds of former times 
would hencefoith be 1eplaced by specialists compelled to devote 
all then energies to the cultivation of one o1 two mino) sections 
of particular physical o1 biological categories 

A discussion follow ed on the selection of next year’s place of 
meeting, which was ultimately decided in favour of Magdeburg 

In the Chemical Sectiom, Dr Fiank of Charlottenburg 1ead 
a pape: on siliceous sinte: and on its applicaticn to chemical 
and medical purposes This substance, composed of thegemains 
of micioscopical organisms, and enteimg into the composition 
of extremely porous siliceous masses, combines the properties of 
asbestos with those of liglness ın the highest degiee It 1s 
thus capable of absorbing moistuie to the extent cf 94 per cent 
of its own volume, and may be used without any isk as a 
disinfectant and foi drainmg damp places 

In the Zoological Depaitment, Di Gaiaff of Aschaffenburg 
desciibed the iesults of his investigations of some new species of 
Myzostoma, completely confirming his former views regaiding 
the 1elationship of the Myzostomidze to the Tawiigiade farfily 
He explained the reproductive processes of the Myzostome, and 
the foim of then cysts, and 1epoited the dfscovory of these cysts 
on fossil cimoids ^ He also gave an account of the geims of 
Volvoe vsidis ın filtered water exceptionally developed from 
colowless individuals Di Doderlein descizbed sone fossil 
sponges from Japan of highly intricate stiuctu®, but all deve- 
loped ouginally from simple Radiate types They weie related 
to letiacanellidze, and more particularly with Pachastiellas 

The jomnal fo: Fiiday, September 21, is la~gely occupied 
with an extremely interesting monogiaph by Piof H&twig of 
Jena on **Symbiosis in the Animal Kingdom” This term 
symbuosis, first suggested by De Bariy in connectign wit® cei tain 
phenomena of the vegetable world, 1s here extended to the whole 
oiganic system As distinguished fiom oidiniry parasitism, 1t 


1s explained to mean the normal fellowship o1 association of dis 


similai oiganisms, which dwell together in a common abede for 
then mutual welfare In the case of parasites the connegtion 1s 
altogether one ded, one of the two organisms attachinf Rself 
to the other, and flourishing at its expense, as, fo. instance, the 
mistletoe on the apple-tee But in this newly 1evealed phefo- 
menon of symbiosis, which appears to pervade the whole bio- 
logical would, both associates aie mutually beneficial, and in 
some instances even indispensable tg each ofher They act, so 
to say, Ple two partners in a welliegulated busine s concen, 
cooperating in the work of life, taking part in all ets toils and 
troubles, and honourably sharning the common picfitg Anillus- 
tiation 1s drawn from the familiar hermit crab, one species of 
which, afte: taking possession of the first available empty 
shell, goes into paitneiship with a sea-anemone (jams 
palhata) Thuis logely creatine, bight orange spotted with 1%, 
attaches itself to the 100f of the®:ommon abode n such agposi- 
tion that its mouth and prehensile appaiatugme always turned 
towaidg the head of its associate It 15 thus enabled to join m 
all the expeditions of the 1estless heimit crab, and conveniently 
shae in the common plunder In return fA tus service the 
anemone protects its compamon fr8m his wany enemies y 
means of the numerous long thieads which ıt shogts out at tle 
e 
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least alarm, and which ae provided with Mlhons of capsuges 
charged with a stinging acid like tha of the*commenenetilg | 


*So close 1s the compact entered 1nto by thé tw? patners, that 


both have become indispensable to each otii, as appeal g, from 
a series of experiments made at the ‘Neapolitan Aquarium If 
the crab be 1emoved fiom his house, and this bastopygd up, go 
as to prevent his 1eenteimgit, he will"east about fo. another shell, 
and nevei stop until his old associate 1s als® transfeneg to their 
new abode eA still mdłe remarkable ilustiation 15 drawn fon 
the zmdauba, o1 candle-nut tree, of South America, which stikes 
up an alliance with a species of small bla@k ant to then mutual 
benefit The whole subject of symbiosis, whichenatuatists e 
only begmning to study, 1s calculated to thow great hght on the 
Darwinian theory of biological evolution The af ox casts of 


fellowship betwee 1 animals and plants of diffsen§ orders, and * 


even between members of the antmal and wegetableskingdoms 
show how, in the pei petual stinggle for existegee, the 
cigamsm avails r'self of the smallest adigntage to segue a 
place in the household of natwe — It often thus acquires mai - 
vellous habits of life, which it 1s afterweds unalfle to lay gside, 
and in consequence of which it becomes gradually modified in 
its bodily form and organisation — "us aAyssusetbysstum Mvocat, 
cne change supeimducesf&no'hei, altered conditictis 1equíte fb 
combinations, and the oiganic world 1esolvesetself into an,evet- 


divsdual e 


lasting ebb and flow of life, in which the individual counts for e 


nothing, the species—itself transitory—foi but little, and the 
sum of existence alone 1s considered ın the self-adjusting scheme 
of the universe — Sygnbiosis thus leads at once to a biogder ard 
mote sea ching study of various branghes of hmaan kffowledge. 


Te prbsecute the subject successfully veg&able and animal , 


oiganisms must be examined, normal and meoibid cpnditrons 
attended to, anatomical and physiological questions investigated 
Foi this boundless theme belongs to a borde! land, m which 


goology, bgtany, anatomy, physiology, and pathology meft as 


on common gound. 

In the?Physical Section the sibject of the pRroelectficity of 
ciystals was discussed by Piof A Kundt of Strasbmg, who 
explamed his 1eceatly-published method fg. the observation $nd 
investigation of thfs phenomenon ere 

In the Mmeialogical Depertment papqjs were submitted by 
Di Petzhold of lreibug, en the formation of coal, by Di. 
Dolte: of Giaz, on his attempts to produce artificial gams, 1n 
which he pagted out that the mimeralogrca composition does 
not depend 
Koilsiuhe, og tbe change of labiglor èo an albite and a zeolitic 
minagl — Dr Fischei of Preibuig dealt with the question of 
the natus] piesegce of nephiite, jade, and chloiomelanite 1n 
various parts of the Old and New Wolds, and the great import-e 


ance ef these*mineials in connection with frehistoric remainse 


and early migigtions Special 1eference was made to the work 
recently published by Dı A B, Meyer, of Dresden, “Qn Jade 
and Nepluste Objects,” and in the discussion that ensued pond 
oighe membei? present subscribed to the views advocated in 
that woik 

Ina paper “On the Higher Ciyptogams" Prof. Michaelis bases 
an objection to Daiwimism as a scientific h pothe&s on the 
giounds fist that the accepted theory of the rtuising process, 
especially in the case of the heterospores, rhizocaips, and 
dichotoms, rests on pue analogy, without any actual derons- 
tiation, and secondly, that 1n the mosses#the sexual onn of the 
sporogomum from the mothe: plant shows a fiesh formation of 
a totally distinct organism,out of that prevfously existing 
Natte thus yields an unanswerable aigument against thee 
Daiwmuian assumption, inasmuch: as here the second individual 
1s dependent, and undei no circumstances cipable of a sepa- 
rate existence. ete 

Prof Nusslm of Kail&uhe described g new protozoon fiom 
Lake Herreawies, Baden, the Zoxomyxa zzWacea, holding a 
middle place between the Pelomyxa and Ampfiizpnella of Gieeff 

In the Geogtaptigal and Ethnological Sections, which were 
on the whole ia'hét poorly vepresenged, Dr Passevant-Basel 
gave an account of his 1esidence in the Cameroons, Wes? Coast 
of Alnca, duung t&e months of February ®% Mne, 1883. A 
pape: was 1ead by the same natyralist on the@African 1aces, vetle 
special 1eference to the unity or diveisity of the aepo e 
The author agiees with those anthropologistswho subdB8nide she 
Negides anid several stock iaces, basing his gouclustons on "a 
comparative study Sf the hagd and skull e 

rof. Doelte:, of Giaz, discussed the hypothqgis 9 o. yanished 
Atfantis, and the forme: possible @onnection of ei and 
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nec? on the chemical alone , by Dm Kéoos X, 
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Amenuca, Frêne careful study of the geological conformation Club), which at the instigation of General Pit&Riveis undertook 
of thgnorth-w est Must ef Africa, of the Cape Verde, Canary, | the investigation of the ancient earthworks 1& Epping Forest, 
and zore Aichipelagosghe consideis that a union of the two | good work can sometimes be done by a local society by 1aising à 
coptinentgin 16gnote epochsgs scarcely concervable Ontheother | fund for the puipose of eaploimng such 1emams im it» own 
hand, the former existence of a lage island, comprising the | district, and this leads me to the immediate objec of the present 
Canaries@ Azores, aħd Cape Veide group, may be regarded as faper z 
not piobable But whether this 1slanÉ was at aay time itself In attemp'ing to diaw up any suggestions foi the guidance of 
e connected with the Afiican mainland ıs a question which can- | local societies, the great difficulty appears to be the impossibility 
not be decided withott furthe: investigation of the local con- | of finding any subjects for 1esearch of a sufficiently general scope 
difions, € e to be open to all societies The subjects alieady proposed by 
en the committee appointed last year by the conference of delegates 


9 ledge of this difficulty, have it wit 





"^. LOCAR*"SCIENCE SOCIETIES AND THE ° 


S2INO PREHISTORIC REMAINS OF BRITAIN} 
* IN the anual ad@ress which I had the pleasme of delivering 
tothe Essex» Fi@d Club at the beginning of this year I ven- 
tured to put foigvard a suggestion which I will take the piesent 
oppoftunity of enlargm@upon in the presence of this gathering 
of themsepresentativts eof so gnany of the local societies of this 
couyirye ó © e 
Of éhe various branches of natwal science cultivated by our 
1espe@tive societies perhaps no subject possesses so widespread 
an interest as the early h story of man It s only in recent times 
that atertals have been gathered with anything like scientific 
method from the fiagmentary records of the past Bye the 
methods 8 mogern iesearch these matenis have been coor- 
dinated into that ugperfect Sketch of the physical chaiacters and 
e mode of life of the early mhabitants of this and other countries 
which cofstitutes‘om present knowledge of prehistoric archzeo- 
logy e But vast as have been the strides in this depaitment of 
hnovedge@within the last quarter-century, 1t 15 certain that even 
now we are only on the theshold of a dim region nto which 
advanceeis becoming more and moie difficult with the ingi easing 
Scantiness of the evidence the further we penetrate backwards 
intg the history of our race The labours of cave-hunters and 
seafchersgutg our anc&nt river gravels—the excavators of om 
earthworks and tumult have garnered a rich harvest of facts 
upon which is based tlfe esisting knowledge of anciegt man. The 
old method of solving problems m prehistoric aicheeology by 
attaching/a tradition tg any ancient monument of which the 
hgstory wag unlnofrn has been weighed in ghe @M™lance and 
found wanting The erudite verbiage of the old-school anti- 
quaiian has been displaced by Me shavel and pic of the modern 
investigator = 
e While the spirit of scientific inquiry 1s thus gradually enabling 
us to reconstruct saue few chapters of the past hastory of man 
Tiom such remams as have been Preserved to us, the extreme 1m- 
portance of the relics themselves is as a natural cOnseq@ence bs- 
ceming'more and moie 1ecognised, It must have begn ith the 
gieafest satisfaction that anthropologists heard that the anciept 
monuments of this country, thanks to the for esight of Sir J@n 
Lubbock, were to receive Government jrotection For yeais 
past the destruction of the most venerable 1elics has been going 
oi$ partly thiougi local ignorance of then value, paitly through 
wilfulness, and partly through the unavoidable clearance of 
ground gfo1 buidsüg and agricultuial purposes But although 
the IÉrgegand better -kgown remains are now secued from 
demoliton, there are numerous smaller and less-known 1elics 
scattered over he country, which in the comse of tme are 
doomed to destruction bythe advarfing tide of civilisation, e As 
e may be seen on reference to good topographical works, the 
irreparable losses wnich anthropological science has alieady m- 
curred in this way are enormous, The most deploable featuue 
in these cases of destruction is thatetifes have occurred without 
adequate scientie stfpervision, and any evidence, that might 
ane been g&theies, by competent watches has been foi ever 
lost s . 
The systematic exploration of ea: thwork’s, batrows, tumuli, 
&c , byéhe method of ex@avation 1s necessarily expensive woik, 
and it 1s to mea atte: of some surprise hat the munfécent 
example set by men ge Geneial Pitt Rivers and Canon Greeny ell 
as hog been moie widely followéd by those who, with the hnow- 
in then means to promote 
th& branch of rese@rch Asın the case of one @f tbe sogeties 
which I have tte honour of 1epresentinge(the Es&x S eld 
7A papay gts éhe Conference of Delegates from Local Societies ET 
before the Anthropological Sect®n of the Igritish Associdfion at Southport 
by Raphaelgiféldola, F R A S , &c , Delegate of the E«gex Field Club and 


the Braintree 8nd Bocking Natural Hgtory Society Commun caled by the 
Author . . 


are, as you me aware (1) undergiounfl waters, (2) eiratic blocks, 
(3) underground. temperature, (4) rainfall, (5) periodical natmal 
phenomena, (6) injuious insects To these I am now about to 
suggest the addition of anothei sabject, viz (7) préhistoiic 
iemains Here, as it seems to me, there 1s a useful field foi 
coopeiation among the societies of all counties, Thanks to the 
incieasmg interest in scientific matters novf ofalung itself felt 
throughout the county, there 19 perhaps no corse: of Britain 
which does not or could not be made to fagl nto the province of 
some local society or field club In view of the smmuinent de- 
struction of many of the minor remains on the one hand, and 
the scheduling of the langer 1emains for State protection on the 
othe: hand, l beheve that occupation of the gieatest scientific 
importance evists for all local societies 

The time has perhaps not yet arrived for laying down any 
uigid system for dealing with the proposed subject, and I there- 
fore think it advisable at piesent to confine myself to a few 
general observations 1especting the nat@ie of the work which it 
1s desirable that local societies should take in hand It must be 
understand that these remarhs ae limited lo prehistoric archaeo- 
logy, as the remains belonging to the Jhustoiical period aie 
generally dealt with by archeological societies, and do not come 
ewithin the 1ange of science subye@s admitted by the Buitish 
Association 

Assuming then that all societies have prehistoric 1emains of 
some kind within their districts, the first and most essential 
thing to be done 1, to diaw up catalogues of these relics, giving 
then position, eateinal form and stiucture, and bibliogiaphical 
1eferences If the societies of each county would undertake this 
task? arrangigematteis so that no ielic, however apparently 
insignificant, escaped then vigilance, we should thus 1p time come 
to possess a complet catalogue of all the ancient remains of 
Britain, and ùt the same time we should gradually get together a 
most valuable collection of literary references The bibliogaphy 
1s essentfal, because so many of our ancient remains have fiom 
tome to time befn investigated and the results buried in some 
obscure archzological paper, the disinterment of which 1s in 
eitself & piecesof antiquaiian research A catalogue such as the 
one now pioposed would thus serve many useful purposes We 
should hve an index-guide indicating precisely where prebistoiic 
yemaiys exist at the present time, and fmthe: whethe: they had 
ever beef systematically explored, and if so with what results 
At the same time, attention would be directed to many relics 
which the local society and the Government inspectoi might 
Reem worthy of being scheduled for State pictection, By this 
means § am disposed to believe that the operation of the Ancient 
Monuments Bill would be consideiably accelerated, and its 
effecfiv@ness thereby increased - 

It will be as yet premature to suggest any general form in 
whfcl the pioposed catalogue should be cast, Each society 
would no doubt at fiist work upon a plan of its own But what- 
ever form be adopted it ıs advisable that publicitg should be 
given to the result$in the Transactions or Proceedings of the 
respective societies, as the purely local interest in thë work 
would be thws greatly, enhanced, and the working up of the 
whole into «ne compendious catalogue might possisly be done 
later by a committee of the British Association composed. paitly 
of delegates fiom local conesponding societies, and partly of 
othe: ergaent authorities in prehistoric archeology whose assist- 
anée and advice ıt would be most desirable togecure 

If tke scheme now broached should be deemed woitby of con- 
sideiation by your aespective societies, ıt would be essential, in 
order to cary out the work effectively, to appoint fiom your 
councils and members ancient monument committees, whose 
function it would De to draw up the proposed catalogue, visiting 
the%emains to be entered if all cases where possible, and ex- 
hausting the topographical literature in order to avoid including 
an9 fictitiousiemains Where no literary iefeiences are ie? 
found, and in cases w hereedcuhfful structues exist, 1t wow e 
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all the mote advisable to enter these in the catalogue, with ap [the peculauty At the time I took notes af fis experience, 
propiate remarks? so that systematic explorations might be made | and he has since kindly written to giye $u tfft mformatioy, He 
when the oppertunity presented itself for raising a fund foi the | fist became acquainted with two generation’ of tortotsesheli cats 
purpose Even when local histoues or traditions are decided | with the normal number of toes (ling respectyely te the ages 
1especting the age of any earthwork oi othe: ancient structure, of eleven and twenty) Then m the*tlurd. generatiorfthe extia 
but little credence can be attached to such tiaditions until actual | toes appeared (this cat died aged nineteeh, and wes also a 
investigations have been made As far as my own experience tortoiseshell)& ‘Tis caf o1 the mother was brought from Rgisto] 
goes, and fiom mformation derived from other sources, 1t would | to Haverfordwest The peculianty was inbented by “Punch” e 



















appeai that local tradition ıs the bane of the scientific aichzeolo- 
gist There is, for instance, hardly any prelustoric monument 
1n this country that has not been pronounced Roman by some 
antiquarian authouity, an @pinton which not only has often been 
proved by excavation to be erroneous, but which has also had 
the peipicious effect of checking futher inquiry 

In recommending to you societies the actual mvestigation of 
the minor prehistoric remains of yom distuicts as a task well 
worthy of the attention of any scientific body, 1t 1s perhaps not 
wholly necessa Pt? ge that any excavations attempted should 
be cairied outewith the most s@upulous care, and the materials 
removed 1estored 1f p@ssible on the completion of the work, so as 
to avoid any permanent disfigurement The so-called “ explora- 
tion? of many ancient structures whose venerable antiquity should 
have 1endeied them sacred has often been conducted ın a manner 
which can only be called an act of Geseation. How fiequently 
do we read ın local histories such statements as the following — 
“On Common there formerly stood a large mound of 
earth supposed io be a tumulus, which was opened by M 
m the yea ——, but nothing of any interest was 
found except a few fragnfnts of poltery and some decayed bones a! 
Such passages as this, which 1s not a verbatim extract but simply 
an ideal specimen illustratmg the kind of destiuction ¢hat has 
been going on, lead to the supposition that the prevailing idea 
1n opening a tumulus is the discovery of hidden treasure, Any 
other find 1s considered dvoid of interest, and the scientifiq 
value of the structure 1s foi ever lost by the scattering of its 
contents 

Ihe ancient monuments committees of local societies, in 
addition to the preparation of catalogues and the conduction of 
explorations, would have anothe: impoitant function to fulfil 
they might take upon themselves the duties of vigilance com- 
mittees, keeping a watchful eye upon the eneent remaifs ın 
their neighbourhood, and preventing ag fa. as possible then 
destruction In the case of minor remaif's which were not con- 
sidered worth scheduling for State projection, ®pportunities 
would often occur fo. investigating without mcürrmg the ex- 
pense of systematic excavation In the course of buflding ol 
agrıcultural operations old ramparts me frequently cleared away 
1n. perfect ignorance of then value to the archzeologist , 01 again, 
a new road has to be made, which 1n its course pesses through, 
the remains of some ancient earthwork now almost obliterated 
by the hand of time In such cases the vigilance &mumuttee, 
having previously catalogued the remays thieatened, woyld en; 

. 

deavou to come to some atiangement with thg owir of the 
propeity, and obtain permission to appoint watchers foi the 
pui pose of 1ecording the nature and position of any reles that 
might be found The fact that local societies have not in pa& 
times been sufhciently alive to the important work which might 
thus have been done by taking advantage of any unagoidable 
demolition of qu ehistoric remains has led to the destructfoifof a 
vast amount of material which, under prope: supervision, might 
have fuinished facts of lastmg importance to anthropolpgical 
science It remains with your respective societies to determine 
whether such ruthless waste of evidence ıs to be allowed in the 


futu ee. A , 











OBSERVATIONS ON HEREDITY Ty CATS 
WITH AN ABNORMAL NUMBER OF TOES 


DURIN G the last few yems I have had occasional oppor- 
tuwties of studying heiedity ın vatious famulies of cats | 
with an abnormalSnumber of tags, and whose ancestors fo. some 
few geneiations at least, have possessed the same pecitiaiity 
‘The observations have now been continued*over a period long 
enougf to render then publication a matte: of interest I fust 
became acquainted with these cats in the wigte: of 1878, when 
staying neat Haverfordwest I made inquiries on seeing Ong of 
them for the first time, and ascei tamed that 1? had been obtained 
from Mr Edward Vaughan, of Fein Hill, Haverfordwest, a 
relmmon of the fitend with whom I was staying Shortly after- 
wards I saw Mr Vaughan, and Bad a®long talkewith him about 


—a cat now living, and fifteen years old lat May, also a tortoise- 
shell—making four generations — ** Punch " has #1x toeon efth 


fore foot, and six on each hind foot, but two of her kittens have @ 
had seven on hind and fore feet and all vauetigg betweeh the e 


*extrente and not mal form have occured comm@nly It is a very? 


curious and interesting fact that now m ‘her old age all hei 
littens have the normal number of toes $f Vauhan%s of a 
opinion that the peculiarity 1s also dying ow agong “ Pench's ” 
descendants, but this 1s by no means my experience with the 
branch of the family I have observed e also” gained tle 1m- 
pression that the female kittens were more affected wyth the 
peculiarity than the males Mr Vfgghaifalso made. the mter- 
esting observation that% 


e peculiaity reappeaef® in thé kittens / 


of a normal female cat (a daughter of *' Pusch’s”}, althoggh in e 


smaller piopoitions, 





. 
Fic %2 —Right #ré@aw from 


Fic 1 —Rught ffe paw from 
below, with extra toes 


above, with extra toes 
e 
. 


E "joo Á 
Ps |: ° 

e s 
iar 


[ 


Fic 4 —Rught fordipaw frome 
beldWw, normal, 





Fic 3.—Right fore paw from 
above, normal, 


Inehe sping of 1879 Mr Vaughan very lsindly sent ¢ female 
tabby litten to my home at Reading This was a @ugiter of 
** Punch’s,” and 1t possessed six toes on each foie foofand six 
on each hind, thus rendering the feet verg bioadgand giving them 
a most remarkable appeaiarfe Thistcat, although rather wild, 
was veiy clever, being easily taught to “‘shake hamds,” and 
catching bunds and even fish with surprising ease When a httle 
over a yea: old the first family (of four) was boin, in the middle 
of June, 1880 ->o 

All the fgur kıtteas were tabbies, andè I«mgde the following 
notes of them —(1) male fore paws, fiyegkoes, But the insig- 
nificant mneimostetoe being absent, the foot appeared broad like 
the mother’s, hi! paws, five toes. (2) female fore paws, 
five toes, same as (1) , hind paws, sia®toes (3) and (4}efemales 
noiifi&l, five toes qn fore paws, four on hw @No (2) in this 
lrt was given to a firend, and will be agay referred to One 
noimal female was also givep*away, but was soon lost without 
offsping , the other female was lilled — Thereis nothfig in the 
above list tp sisppoit the view that the females are more affected 
than th@males wh the mother's peculiarity 9 2 

The next family, of whith I have nftes waselgrn May 13, 
1881 The theee kittens yere tabpies as bêfore 4-11) male 
normal (2) female normal (3) female sıx tas on each 
fore and hind foot, as the mothar Heire the only affected kitten 
1s a female : y 
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Tye? next and jag fagnity of which I have notes was born | normal hind foot for comparison m Figs A and 8 The 


August 26, 1881 JI ieceived notes of thiee kittens, but there 
mky havéebeenSmore —(1)@and (2) females six toes on each 
fore and. hind footgas the mother (3) sex not observed six 
toes on all feet, as the mothei e 

Alter this I was unable to obtain notes, although many fami- 


* les wee born, andea large proportion always possessed the 


e walking on floofcloth 


pOculiawty Hew people are aware of the immense difficulty m 
obtaining accurate notes of a simple observation such as this. 

Tha mother was subsequently hilled 

I now retuffi © No (2) of the first family, which was given 
*o a friend on the cendition that I 1eceived accurate notes of all 
families & T° received oz? such account This was of a family 
of fo born in ye 188r —(1) male normal (2) female 
normal  (3)fefhale" with five toes on the foie paws, six on the 
lund, same as enother p female the same as mother, but five 
toes on the hind, feet’ Here again the females possess the 
pecuM@rity Mee mether vas also a small, very cleve: cat, 
cahurfy budsevith the mot wonderfu&gase There were many 
famifies, ın each gf which quite half possessed the peculiauty, 
and “many of the kittens had the same numbei of toes as the 
mother 

A@ last, about a year ago, a female tabby kitten appeared 
with sean toes on each fore paw, and six on each hind This 
was giveg to me, and 15 now a small tabbyfcat, with a tendency 





ee :; 


e 
FiG 6 —Rught hind paw from 


* e. 
fic 5 —Right hind paw fom 
e below, @itl®extra toes 


above, with extra toes e 





—Right*hind paw fron, 


Fis 8 —Right hind p^ from 
above, normal e 


ert é 
oe below, normal 

towards tort@seshell coloration on the back A rough drawing 
of the right fore foot, &s seen frem above and below, is seen in 
Figs Band 2  Diawings of a normal ight fore foot afe given 
in Figs 3 and 4,foi comparison It is seen that the extra toes 
are those labelled A and m, and they confer the extraordinary 
bieadth upon the foot The most oeently added 1s B, which 1s 


still pa tially cgalesc€d with A, and has buteone pad in common with 
it (Fig 2 lus Jast toe, B, was absent in tle cat which I 


1ecetved frost Mı Vaughan In the frst family described, 
Nos (1) and (2) possessed the largelf, developed extra toe, 
A, while the insignificfht pollex (Fig 1, 1) was absent, and thus 
the fóot agpeaged extremely bioad, although with enly the 
qu numbe gf toes, In walking the pollex does not touch 

hg gound, but the claws A nd B come down a little later than 
the (st of tWe foot, making a Fery distinct click when the cat 1s 
This sound 1s particularly audible when 
the cat is comfig downstaus Comparingghe pads @n ifie under- 
side of t@@ foot wfth those of *& normal animal (Figs e2 and 
4), the is sten to begn extra pad behind ghe additional toes, 
of w there 1s no trace in the’ normal fog. ‘The left foot is 
similar to that drawn, excepj that there aie tiaces of more com- 
plete fusion ‘between the toes A and B in the slighter tendency 
towaids division shown by their,common pad The ight hind 


foot from gbove and b¥low is given pas Figs. 5 and 6, anda | W H 
. ° 


correlation of the toes ıs more difficult here, butetheie is httle 
doubt that the innermost toe (Figs 5 and 6, 1):s the hallux, 
Jost ın the normal foot » e 
Compaiison with the fore feet renders 10 likely that the second 
extra toe 1s that labelled a in Figs 5 and 6 On the under- 
side (Fig 6) all the toes have separate pads, and there is an 
additional pad behind the extra toes Thus, 1n the left hind foot 
of the same animal ıs fused with the pad behind the other toes 
On July 10 last the cat I have just glesa 1bed produced a family 
cf four tabby luttens. Strangely enough, they are all males, 
but they possess the mother’s peculiarity to a 1emarkable extent 
(1) Forepaws exactly similar to the mothei’s, but toes A and 
B are more distinct, in that they have separate pads ın both feet, 
Hind paws precisely the same as the mother's, even to the fact 
that the left hind pads are continuous and fhe right hind pads 
slightly discontinuous (as in Fig 6) Thus thfs hitten exhibits 
on the whole an intersification & the characters e 
(2) Foie paws the pads of the toese\ and B are fused as 
with the mother ‘he claw of B 1s broken off, but its base 1s 
seen almost spiinging from the oute: side of the base of claw A 
Both feet the same Thus the character 1s 1athe1 less developed 
than im the mother Hind paws the lage hind pads are con- 
tinuous on both feet All the six toes me distinct on both feet, 
as with the mother, but A and 2 on the left foot aie umted by 
skin, although consideiable freedom of movement 1s possible 
Here agam the chaiacter 1s 1athei less than in the mother 
| (3) Fore paws pads of A and Wae distinct on the night 
side The claw of B 1s accidentally bioken off On the left 
side thè pads aie also distinct, although the toes A and B aie 
jomed by skin Hind paws all six toes distinct on both feet , 
; the large hind pads continuous on both Thus this kitten 1s 





* beyond the mother in the sepaiatidh of the pads of A and B on 


the fore paws, A and B were more distinct on the ught side, 
where also m the mother the pad showed a gieater tendency 
towards division, 
(4) Fore paws the greater tendency towards separation on 
i the 1ight side was very strongly mai ked here, inasmuch as the toe B 
| isgntirely absent on the left side, and the pad of A simple On 
| the right B 1s breseitt, and its pad ıs jomed to that of A, but a 
httle more distinct than with the mothe. Hind paws all six 
toes distinct aif large , hind pads continuous ın both feet '1hus 
the i pest n 1s, orgthe whole, less than in the mother 
"Tiu 1s the last observation made up to the present time, and 
itis a very rempikable one, in the entire absence of anything 
“approaching the normal form, and in the fact that two of the 
kittens go beyond the mother, while the othe: two are but little 
belind  "Vhen the two sides differ, the difference 1s invariably 
as withthe mother At the same time the immense strength of 
heredity 1n all these cases 1s seen when we remember that it 1s 





e praetigally certam thatethe fathers of the families have always 


been normab It ıs quite certain with this last family, foi the 
mother was brought as a kitten from Reading to Oxford, 


e| Where thee is a normal male cat hving im the house 


with her I have never heard of cats with the abnormal 
nunfber of toes m either Reading or Oxfoid apait from 
thes? Mr Vaughan says exactly the same for his cats in 
South Wales Thus we must conclude tht the heredity is 
entuely through the females, and yet the characte: has gone on 
intreasing in my branch of the stock m spite of the normal 
element which we should expect to be intioduced and to make 
itself felt at each stage I have known of the 4amily thiough 
eight generations, and three of these have started fiqm entirely 
new localities (z e Haverfordwest fiom Bristol, Reading from 
Haver ford®vest, Oxford from Reading) to which they were sent 
as kitten@ Thus 1s, of course, very important, As it has pre- 
vented the possibility of interbieeding between the abnormal 
cats derived from the same stock 

I ope to contiibute a paper to a futuie number upon futher 
observations, and upon the sgeletal peculiarities that accompany 
thé abnormality. EDWARD B, POULTON 

. 





. 
ON THE E&ECTRICAL RESISTANCE OF THE 
"i . HUMAN BODY: . 
THE wigtei, after premising that hitheito electicity in i$ 
application to the human body had not come up to ex- 
pectations 1easonableein the case of so powerful a e, and 


1 Abstract of a paper read before the British Associition at Southport, by 
Stone, MPA, FRCP . 
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e. 
that ıt was evidently still ın an embryonic state, mentioned some | was closed for at least a mmute, 55 $ tp dischaige patien path, 
examples of the conflicting and contiadictory statements made | and electiodes 


e . . 
by different authorities as to its electrical resistance These The measuiement was then iepefted with inverted curent, 
varied from 13,000 to 2875 ohms and less He believed | and the mean taken . e |. 
it was enormously overstated, and had for this reason apphed One set of examples @ut of many was read to the me ing 
himself to make some moie accuate determinations He was | Three men of very different heights were tested according to the 
at once met by three obstacles —(1) The difficulty of making | following table — ° : 
good contact through the skin of a hung man (2) The lmt Height Weight ND i Tpot to ° Inde 
ation of the amount of current by pain, and by the fact that the itg st Ib ftm a 
1apid opening and closing of strong cncuits produced a tetamc | ; an Todd . 5 7 13 591 ee 1920 | ° 
state of muscle (3) The fact that the human body 1s an easy | $ Mr Shackel 6 3 13 0 79 9 96° 1027 


Hunfarnn Giant 78 87 o 930 1032 P 
electiolyte, almost immediately fu nishing cunients of polausation. | 3 £ P . 
As iw ds (1), the axiomatic statement scemed to be that the Two of these weie students at St T homes S Homtels the e 
poles must be infinitely large compared with the curent they had. | thnd an Austi1an now exhibiting at the Aqnfnum, an gandly 
to conduct This condition he had attempted to fulfil m five | lent to the wiiter for examination All the hred were singulaily 
different ways, two at least of which were successful either by | sttong, healthy, well propor tioned men, of aehverathlehe h prs 
unmeising the fe& dnd hands ın baths of bune in contact with | An mteresting ilustiation of physiological lays here bod a. y 
an electrode ofeamalgamated lef or zinc of from fifty to a hun- cropped na Showing re te Durani red I - 
dred square inches suwface, o: by soaking these extiemities in , i T dg ier 
f flexible lead two feet long | the sectional aea of the moto: muscles bis in the pfesent e 
ve LE Geta the fashion of a surgical | Instance results n an alniost complete identity 2 os ace rca e 
: lesistance, incieased length being very fanly balanced by m- 
spnalbandage The fact that the skin resistance was thus re- A ebona] T ducto CA POR eE Of AEDA 
duced to zero was proved to demonstration by an observation | creased sectional aea in the conductor. g 
alieady 1ecorded in NATURE (September 13, p 163); fiom which Teanngss Tami E gA be funded on this ey, 
1t appeared that the 1esistance of a corpse, treated with the spiral ew Y n t a Th 
c tanc® i disease and with alterafion of &empeiatue e 
leaden bandages fiom foot to foot was 1150 ohms, and with | SIS 
solid silver conductors thrust three mches deep into the plantar ne uin Ru e m the columns pf NATURE (on 
muscles was actually 50 olftns more 
Unde: the heading of contacts it was essential to determine ar di bm ae former mE pole ion hemiplegia. ys P T 
definite anatomical pomts fiom which the mee d ef which ilie pu alysed in found Tess resistant than the healthy 
start, and which ieadily admitted of linea veification Such f ry " y 
> | side, 1n apounts varyirg from 120 to 730 ohms, 9The offly case , 
points existed in the prominence of the ulna at tne inner side hich d E df th iswas that ufa woke Ga code 
] malleolus at the » “hich diftered from this 1ule was tha ppa, 
alle Ms eee LE by the car -ent between | fiom whose secretions three mlogammes of metallic copye: 


these two points had been measmied to a quarte: of an inch mela te cnet Te e T : apogr cii and 
as 3 
i apere were DE principal duections in which determinations found 1t to dann the case of Igad and nferchy also 
na E ] 1 From hand to hand A confirmation of the view already expressed by the wiger of 
2 From foot to foot the papei, that the human body follows tle law of solid rather 
3 From hand to foot * . * | than that of daid gpnductois under changes of tempeigtuie, had, 
a . 


occurred in the instance fist quoted (June 14, p 151), where 
the occunend 9f diopsical, effifion im the lowe: extremities 
permanently 1e@uced the resistance fiom the values originally 


given, the lowest of which was 2300, to 750 ohms . 
————————————————M—————————— 

No 3 was perhaps the best test of tha average*conductivity of *UNIVERSITY AND EDUCATIONAL 
the body, since tooped currents were sue to traverse the whole e ° INTELLIGENCE ` 3 
ER dieere motor usuDenesiy fae ee game sete TEN le€tuags on the diseases of field and garden crops will*b& 

‘Three such observations were given, including one on aman of at by Mi * Worthington G Smith, Š us ae 
the exceptional height of nearly $ feet Instute of Agucultue, Biitish. Museum, South ensington, 

As regaids pain, it was noted that te E,M F_usedsy&ied Pdurmg the week November 12-17 The lectues will be illus- 
fiom thi = to t. bichtomate cells of 1 8 volts eac? Even the | tiated with actual examples, and new drawings ofgall th® disease 
first was occasionally complamed of, thus incidentally showmg | from nature, unifoimly enlaiged to 1000 and 5000 diametgrs 
the goodness of the contact obtamed In morbid conditions, Univgnsriv COLLEGE, ABERYSWYTH —Mie] Brill, p A , 
such as that termed myxcdema, the E M F of tc cells gi 18 St Johns College, Cambridge, has been appointed leqmer*to 
volts through a resistance of only 1260 ohms was easily herne, | assist the Professor of Mathematics at tffis college Mi Brill 
and indeed haidly felt The thnd difficulty, that namely jf | was fourth wrangle: in January 1882, and, we ungleistand, had 
electrolysis, was fffe most se1tous indeed the particulai metal of | the honom of being one of thegselected eandidates for the Fio- 
which the electiodes were made sank into insignificance cqguf | fessoisiup of Mathematics at the University College, Cardiff 
paed with the iapid and vigorous polarisation of the moist = 


No 1 wasenuch the same as the height of the seiLyect, and was 
not liable to gieat vaiiation . 

No 2 varied mote, since the difference by een very tall and 
Shorter men hes chiefly in the legs ? 





tissues of the body itself A 10tating commutator on Wheat- SCIENTIFIC SERIALS 
stone's plan, afd afterwards a metionomic instame: t, by which Revue @ Anthropologie {&eumieme et troisième fascicules), 


the periogs of alternation could bg vaned, were first used, | Paris, 1883 —In the eau . 

but with only paitial success A moie delicate, mode of | continues the * Elementary Desciiption of thes®e1ebial Convo- 
dischaigmg was found in the use of*an ord.ngry com- | lutions in Man, in, accordance with the Scl&matic Biam 
mutator key Worked like a piano with the mdex and middle designed by Paul Brocg " ‘This ıs the second of the seres of 
fingeis of the left hand, adouble contact hey, putting battery explanatory instiuctions begun in the January number T@ends 
and galvanometer successively in circuit, bemg beneath the | with a description of the occipital fissures, pedibliao man, the 
ight index finger The left keys bemg first depressed altei-e summe, and lemms, which Bioca termed f'agissuie occipitale e 
nately, the ught key? produced aedouble deflection, while jhe | interne" and “ scissure occipitalé externe” In the sumge¢he e 
budge resistance was too low, which was 1eplaced by an oppo- | former of these is generally pet pendiculai, while in han it often 
site double deflection when 1t was intentionally made too high | oplique m direction and irregular in position, :$ndeniingeits de- 
By watching the galvanometer a point was easily found wheie it | termmmatfnedifficult -Under the title ** 7} ansfoPnsme, aterm + 
ceased to *'thiow," and then three successive c@ntacts in either | used by Fiench anthropologfsts for DarSunsu, Be Mathias 
direction wex taken to determine reswtance „In spite of al? | Duval gives the sgbstance of his intigductory Sectut at the 


precautions, the second measurement was sometimes a little m ¢ Anthiopological Sq 


hool at Paris at the opening of the qMsion of 
excess of the first, owing to a polausation-cunient assisting thee) 1881-82, “Che lecturer, after giving a general ideg of “ tians- 
battegge This, however, never amounted to more than about formism,” passes in 1eview the services iendeied to the mode& 


five ohms, and was easily allowed@for ^ Betweeif each set of | science of evolution by Dargain’s Plecursois, Lamarck and 
observations a short cnemt key, inseited outsige the bridge, | Etienne Geoffroy Sam& Hilane, Newt he considers the 1¢- 
e e i -o 2 
. e. 
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er of these two nfmbeg M "Topinaid 
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, segiches apd thgones of Darwin, the objections which have been 
Vomade to sae of his deduftions, and the evidence and facts 
which can be biofght to suppoit bis theory, with 1efeience 
specgilly to the importance of the labour of Haeckel and othe: 
contemporary natualists, who have contiibuted. to the develop- 
ment of the Dai winia doctrines, while he lastly draws attention 
tofhe v&ious applications of these views beyond the sphere of 
natural science, stuctly so called,—In a pape: on the Iroquois 
Indifue Di n Kate has embodied the most important results 
f his observgtiogs on the physical and social condition pf thee 
Ture redslgng and half-bgeeds whom he has lately visited in the 
e Indien :e@rvationjJands to the wes: of New York State He 
found gery few gmogg them of pue Indian descent, but some 
exhibited a ceitàm degree of progaathism, 1ecalling the same 
chaiagteiistic &s seen gamong the Malayan Liplaps The 
aveiage height of ghe men 1s 1 75 m , with a greater core- 
sponding lengt® of mb n 1s usual in whites 01 mulattoes 
‘Th& afe dolichocephalic The colouregf the eyes 1s 1eddish- 
e biowg, unlike thateof any other 1ace, while the complexion of 
the childien ıs sometimes as light as that of an Itahan The 
half-bieeds only have beards — Then puncipal illnesses are of 
^ scrbfulous character The Iroqaois dialects, which aie ga- 
dually dging out, have not lutherto been geduced to wrging, 
owing to he numerous anomalous guttmal Sounds which belong 
to them —M Beéimmger-Féiaud cortributes an interesting paper 
on mairgge amogg the negioes of Senagambia As elsewheie 
among Afitcans, the parental tie 1s slight, divoice 1s common, 
women age virtual slaves, and marnages aie attended with 
elnb®iate ceremomals simply as pieteats fo. amusements and 
intemperance —M Mondicie in a ieview of the different 1aces* 
of Ind8-China® supphes us with many interesting details in 
regard to the ethnological and an.hropometiical characteristics 
of ghe Tonquins, Campodians, and Laos, as w ell as of the le-s 
unfamilie pulton of Siam anc Burmah -®In the thnd num- 
bei of this year's Revy, we have the concluding part of Broca's 
descirption of the ceiebra? convolugons and fissure which deals 
specialy with the frontal lobes —M. M Duval continues his 
lectures on *' Z2 angfoigusme,! carrying down his analys s of the 
eXost impaytant woiks on the Daiwmuian they devolution to 
the sociological and psyghological views of Herbert Spencer, 
and the Biological vesearches of THaxley —Invesfefuons into the 
nituie of several supernumerary muscles in the “antero internal 
escapulary region, by Dr L  Testut Aft& Cruvilhier, who 
e fist diew attention to some, of these muscles, Knog and 
Macalister ın Leland, and Grube: in Germany, among Others, 
lave pointed out the not infiequent occurence of these@nomalous 
"*iactures in man, while in the elephant and bea, gnd*in some 
of the lower quadiumana, a supernumaiy caraco humeral qnd 
Inachial ae almost always present —The so-called ‘‘ J/aye® or 
May Queen of Provence, ıs described by Di Béenger-Féiaud, 
glo traces back the festival, by which the return of the month 
of May is celebfated in Southern France to the ancient cult of 
Maia, {fe mother of Meicury, among the founders and Greek 
col@ni@ts of Mamfeilles, In modein times the wo1shi of the 
Pagan, Mha hes been teansferred to the Vugin Mary, ın whose 
name alms are solicited for the little gul-child, who, veiled, and 
neawy buiedm flowers, 1s supposed to represent the much 
e venerated ** Notre Damé du Mai of Provence These Prog encal 
May festivals are thus closely allied to the so called **floial 
games,” which still survive in Cornwall, and repeat on each 
Sth day of May some pat of the angent Roman woiship of the 
goddess Flora —M Denke: pass@s Infieview the results of the 
travels of ,M éhklduho-Maclay on the*east cqasts of New 
Guinea, and sum®awses the info mation derved from his careful 
study of the Papuan races of the island, giving at the same time 
anumbe: of impoitentganthropometiic measurements, together 
with merous interesting ethnological and social data 


Zeuschrift dr Guissenschaftlee] e Zoologi’, Band xxxviii, Heft 
* 5% puy, 1883, Contas On the embryology of Planazca 
“elite, bye, E Metschmkeff (plates 15 to 17) —On the Cœ- 
&inteiata of the Seuthein Ocean pait 3 On the Nematophoreg 
of Plumularde and on urticating cells in tlte emésoderm 
(Schumgallete) of Cardessa mosama, by Df R von Lendenfeld 
(plate erg —O& Karyokinesis ın some Projozoa, by D? A 
Gruber plate 19) (4ctitostkarum eachhornu and Ameba b ui 
ceps) —C@untiibutions to a knowledge of the d€velopneent of the 
Gagtiopods, Py Dr* F Blochmann (plates 20, 21) —On the 
glands of the mantle-edge in Aplysia and kindred forms, by Di 
F Blochthanh (plate 22) -Contributions to a knowledge of the 
Meduse, by bi Otto Hamann (plate 23f—On the cerebrum ofe 


birds, by Di A Bumm (plates 24, 25) —On Gu arduus caudi- 
maculatus, by Di Hermann von IJheung (plate 26) An 
interest.ng study of this little limnophagis Cypmnoid found in 
Rio Giande do Sul —Contribution to technical histology, by 
Prof H Fol 

Heft 4, August, 1853, contains On the Coelenteiata. of the 
Southern Ocean, pait; Oa Zucopella campanularia, a new genus 
belonging to the Campanuluide, by Dr R von Lendenfeld (plates 
27to 32) This memo 1 consists of a yery elaborate and detailed 
description of both the lhydiosome, gonophoie, and ova of this 
new species —On the egg-hell (Zzhaut) of Python brvittatus, with 
remarks on some othe: 1eptile eggs, and on the genesis gf their 
oute: layeis by W von Nathusius-Konigsboin (plates 33, 34) — 
Reseaiches on some new Medusze fiom the Red Sea, by Di C 
Kelle: (plates 35 to 37) —On the manner of piopagation in 
Proteus anguineus, by Maie von Chauvin (place 38) 


e 

Archives Italiennes de Biologie, tome gn fase n May 20, 
1883, contains —On medical instiuction in Italy, by Prof J. 
Bizzozero — On the sanitation of the Roman Campagna, by C. 
Tommasi-Crudel1 —On the therapeutic effect of prolonged tepid 
baths in pneumonia and typhoid fever, by C Bozzolo —On the 
stiucture and affinities of the olfactory lobes in the highe: Aie 
thiopods and the vertebrata, and on a contribution to the histo- 
genesis of the inteial molecula: layer of the 1etma, by G 
Bellonct —On organic particles ın the an of high iegions, by 
P Giacosa —On the action of cotoin and paracotoine, by P 
Alberton: —On lung epithelium. and its tiansformations in dıs- 
ease ofethat organ, Ly C Bozzolo and B Graziadei —On the 
compalative anatomy of the shull of the Terramare pig, by Piof 
P Strobel —On ptomaines, by J Guareschi and A Mosso 

Fasc m1 July 31, 1883, contains 9-On the paitialiegeneiation 
of the live, by G Tizzom and V Colucei —On the presence of 
cystoliths in some Cucurbitaceze, by O Penzig (plate) —On the 
histology of the neivous centres, by © Golgi (4 plates) —On the 
action of 10dofoim in saccharine diabetes, by C Bozzolo —On 
the normal structme and on alteration caused by experiment in 
the pacinian corpuscles of bids, by Josephine Cattani,——On 
neglo anatomy, by Piof C Giacomim (1) on the cartilage 
of the semi lunar fold in the eye , (2) Graafian follicles —On the 
development in®Salpa, by Prof F Todaro —On some experi- 
mental rese&rches asgo a new automatic centre in the bulbo-spinal 
tract, by Dr J Fano —Anthiopometuic studies of cuminals, by 
Prof H. Feri: On the anatomical ments of Jerome F'abuzi 
@Acquapedente, by Prof G Romiti —On the secretion of bile, 
by Dr B Baldi —On inoculation of leprosy, by R Campana 


e 

P; oceedings of the Iss Natal Fhstory Society, Diesden, 
January&o june, 1883 —Obituary notice of Karl Ch G Nagel, 
by H Engelhardt —Peiceptive faculty of insects and other lower 
anmmålẹ by Prof B VAter —Fauna of the Suez Canal, by Di 
C Kelle: Gp to the present time eleven Mediteiianean species 
have penetrated fo. the most part as far as Suez, while the Red 
Sea yields twenty-five species, which, however, have as a iule 
scarcely yet reached half way towards the noithein. entrance — 
On agcase of albinism observed in the Heidelbeer district, by H 
Engelhardt —A comparative study of the flora of the Erzgebu ge 
and Riesengebuge, by Dı R Kell —On the ffieoiy of shifting 
c@nginental and 1nsulai climates, with special reference to the vege- 
table 1elations of Norway, by Cl Komg —On the so-called 
“compass plants,” by E, Stahl —On the exploration of the 
flora of Lapland wade by Linné in 1732, by Dr?O Drude — 
On the presence of Anodonta and Planorbis in thes Tertiary 
lignite bedsgof Scheileiken, by Dr Deichmuller —On the source 
of the nepprite found'in North Germany, by H Qredne: —On 
the uver valley formations in the Western Erzgebirge, by J. 
Jacobi —On the geological formations of Mittweida, with special 
referepce to 1ts flora, by R Beck —On a fossil bird from tne 
Bohemian chalk beds, by H B Gemitz —On the presence of 
copper in the syenite of the®Plauenscher "Grund, Saxony, by 
E Melia —On the limits of the Dyas and Tias systems, by 
A Dittmaisch —On the relation of the protoaisemate of iron 
to the non oxide in the magnetic iron ore of Beiggiesslfubel, by 
H Vate —On @ Laube's ** Tiaces of Man in the Quaternary 
Formations of the Prague District," by Di Deichmuller —On 
éhe bionze agd no. objects found ın the clay beds of the Wend- 
wh Circle, Lievland, by A Engelmann —On H Schliemann’s 
“ Ilos, City and Land gf the Trojans,” by H B. Gem On 
a prehitoiic find on the Pliadischt nea Stiadonitz, by W. 
Osborne —Ongn ancient bual place at Kunzowo, by F Raspe 
—lund ,of stone «axe» at Dippolfisuald, by H Wiechel —Or 
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come new views respecting the mutual 1elations of biological and 
chemical reseaich, by D W Hentschel —On Prof Lindemann's 
proof that m 1$n0ot an g]gebiaic quantity, by Dr Harnack —Op 
the piepaiation and application of perspective models in relief, 
by Dr Burmester —On the general theory of the so called P E 
system, by Prof Voss —On the supposed coprolite deposits of 
Helmstadt, Buddenstedt, and Schleweke, nea Harzbuig, by Di. 
H B Gentz—Memor on the diluvial glaciers of North 
Ewope, with special refergnce to Saxony, by Dr. H. B Geinitz 


—A Gaalich double giave at La Geoige-Maillet, Marne, by D. |eCoppei and zinc by means of then sulphates, ty M 


yon Biedermann —Monograph on the climate of the Glacial 
epoch, eby Hemrıch Vater —‘lhe diamond fields of the Cape, by 
Thaddeus Schiadei 





SOCSEVTES AND ACADEMIES 
. Lompon 

Mineralogical Sogiety, October 22 —Anniveisary Meeting 
—W H. Hudleston, F G S , president, in the chan —The fol- 
lowing were elected officers and Council for the coming session — 
President, Rev Prof Bonney, FRS Vice-Presidents Rev 
S Haughton, MD, FRS, W. H Hudlestone, MA, 
F.GS Councl G S. Boulger, FGS , C O Tiechmann, 
PhD,FGS,M J Stuart Thomson, Rev Prof Wiltshire, 
FGS (in place of Messrs Church, Danby, Meuy, and 
Walkei) Treasure, R P Greg, FGS General Secretary, 
R H Scott, MA, FI@S, Foreign Secretary, C Le Neve 
Foste, DSc, FGS The Secietary 1ead the Report, which 
was adopted The outgoing President delivered a short Address, 
and the chair was taken by Prof Bonrey, when the following 
papers were read —J Stuart Thomson on crystals of calamine 
from Wanlockhead —A S Woodwaid, on the occurrence of 
Evansite in East Cheshire —Mr S Henson exhibited a magni- 
ficent group of crystals of strbnite fiom Japan —A vote of thanks 
to the outgomg president, Mi — Hvdleston, concluded the 
proceedings. 

SYDNEY 

Royal Society of New South Wales, September g— 
C Mone, FLS, vice-president, in theechair —Fne new 
member, were elected, and eighty-ninee donations 1eceived 
The following pape.s were read —Notes on the genus Macro- 
zimia, with descriptions of some new speeies, by C Mooie, 
E L S —A list of double stars, by H C Russell BA, FR AS 
— Some facts connected with irigation, by II @ Russell, BAY 
F M S., &c —On models for showing ciystallogiaphic axes, by 
Piof Liveisidge, F.R S —On the discolomation of white byicks 
made fiom certain clays in the neighbourhood. of Sydney, by 
E II Rennie, MA, D Sc —Mr J K Hume exhibited a col- 
lection of Caibonifeious fossils from Cataract Creek near Mount 
Wellington, Hobait, Tasmania, which were descubed hy € S 


Wilkinson, F G S —Prof Liversidge exhibited a fdssil specimen | Studies made on the Summit of the Pi 
of an extinct Cheloman reptile (Wotochelys costata, Owen) from i 


the Flindeis River, Queensland, being the first Chelonian found 
1a Australias 
PARIS H 
Academy of Sciences, October 22 —M Blarchaid, epresi 
dent, in the chai —River navigation, endless chain towing, 
by M Dupuy de Lome The autho desciibes the recent 4e - 
pei.ment made on the Rhone of a new system of towage, which 
appears satisfactorily to solve the problem of the eccnomic trans- 
port of goods®on this most difficult of navigable reis, and, a 
Jortiort, an all steams with a moderate current The success of 
the experiments 1s due to the employment of two engless lateral 
chains, worked with independent machintry by a syngle hand, 
and serving at the same time to steer the vessel Note ona 
foimula of Hansen applicable to the celestial mechanism (con- 
tinued), by M F Tisserand —Disinfection of ornamental plants 
intended for expoitation, by M Laugier The successful exe 
periments made in toncert witheDr Koenig of Asti at the 
Agronomic Station of Nice ın December, 1882, were renewed 
during the month of September last with most satisfactory ze- 
sults —Note on some arithmetical theorems, by M Stieltjes — 
On surfaces whose cuive 1s constant, by .M GS Darboux —On 
the law 1eg@lating the distiibution of tension man elastic plate 
of arbitiary primitive form encircling a cyhnder of auy right sec-e 
* tion, in cases where the fiiction 1s unifoim, by M. Léauté —e 
On thaamovenent of a rolling weight along an elasttc horizontal 
10d fixed at both ends in cases were the mass €f the 10d is 
muck smalle: than that of the weight, by M J Boussmesq A 
wider application ıs here showft of the pioblemeof Tolling masses 
e 


e — 


. 
solved by Willis and Stokes, as desc, ed in the pape nferted 
by Stokes in the Cambridge Phil rans, vol €i 1849 --Gb- 
servations on a1eply of M Faye touchmg dverse phenomena of 
solar spectroscopy (Cogeptes Rendus, October 8, p 779), by M. 
L Tholon *-On the inductive force due to the variati&u of 
intensity in the electiic cuiient of a flat. spiral multiplication, © 
and on the comparison of this force with that exercisedgat gigat 
distances by a sphertcal solenoid or a solenoidal fictitious sun, by 
M Quet —Note on the deteimination. of the equivalents of 


bigny*—On the transformation of hydrocai byrets 1nfo corresponde 
ing aldehydes by means of chlorochronfc acid, by BISA Tigard 
— Note on the state of the sensitive nerves difting the excitement 
produced by strychnine, by M Couty —Qh two cases oF peii- 
pheiic nervo tabes (ataxy of the lowei membeis, combmed 
with absolute integrity of the posterfér ioots, of the Spinal 
gangha and spinal mauow) bygM p Degrine —Gm the 
secreting epithelium ofthe k.dney® of Batiachyns (tixonsand 
axolotl), by M J  Boullot—On the extent and age of 
the diont.c fo.matiors of Cors ca, by M Dieulafat — D&tead 
of occupying a deep continuous vertical iange, as hitherto sup- 
posed, the author shows that the Corsican diorites. belogg to 
threg distinct systems—gramtes at San Luccia di Tollano and 
Ajaccio, ophiolithi@ oi seipentine rocks of the Tigtssic and 
Perman formations at Bastia and efsewher ‘With these last 
aif exclusively associated the numerous sulphuietted metalliferous © 


e. 
ores occeiimg 1n the island —A discussion of the @auses to Z 


which 1s due the movement of glaciers, by Mr Walter R 
Browne This movement is here attibuted iather®to agmo- 


espheric causes (pressure and temperature) than to gravitation — 


Observations on an eaithquake felt at Ghadmmes (éidgeua) 
towards the end of last August, by M. Duveyiier d 
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THURSDAYSNQVEMBER 'g 1883 ; which comes Elpidia, the authors disagreeiag in this 
? e 3 
e. * 9 


respect with Dr Théel, who, taking into consideration 
the bilateral form of Elpidia, gave it a high place afnongst 
| Holothu'1ans . . 
~ J, J, 
e EXPEDITION ° . Prof Steenstrup's and Dr Lutken’s account of 7Zyzo- 
trochus Rinku, St., has been supplemented in the above 
AP Norwegian North Atlantic Expedition, 1876-1878 report from numerous specimens found at Spitzbergen , 
' Zoology —f/o/of/wz:0:dea By D C Damelssen and and 7Myr:otrochus brevis, Huxley, 1s considered to be iden- 
#han Koren With Thirteen Plates and One Map | tical with Ogotrockus vitreus, described by Sars in 1865 
Awielda BPG Armaue: Hansen With Seven, Ia describing the new genus Trochostoma (instituted 
Plafés and Qng Map e (Christiania Printed by Gron- for Molpadıa boreale, Sars, Molpadia oolztica, Pourtales 
dahl and Sdh 1882% Haplodactyla arcticum, and a new foom, T 7) homsonA 
I HESE *two volume comprise Nos VI and VII of | the authors discuss at considerable length the function of 
the woults of*the Nogwegian North Atlantic Expe- | the respiratory trees, and conclude that they gre in all 
miton The first, yhxh deals with the Holothurians, | probability secretory organs belonging to the intgstines 
ontains an witeresgng account of severa] pew genera (5) | After dealing with another new genus (Ankysoderma) this 
nd, speci® (6) Of ghe new forms Kolga hyalna ıs | very valuable and interesting memoir concludes with a 
Jemgaps the most interesting , it has been placed in the | list of the Holothurians collected by the Expedition, and 
amily Elpjdidze, of the order Elasmopoda, instituted by | a table showing the depth, temperature, bottom, &c, 
Jr Théelfonsome of the Holothurians collected during lgwhere each was procured 
the Challenge@Expedition Kglga ıs a small Holothurian The descriptive text 1s illustrated by thirteen excellent 
the Jargest specimen edged measuring somm in length? | lishographed plates, and a map showing the position of 
5-20mm in bright, 2nd 12-15mm in width) with the oral | the zoological stations where the varlous@specimens were 
isk facing the ventral and the anal orifice the dorsal, | obtained 
urface, afd having a dorsal collar bearing sucker-like In the memoir on the Annelids collected by the Expe- 
rontractile gapilleeat the anterior extremity THese dition, Hansen commences by entering a protest against 
apillz, unlike ordinary pedicels, were found to commt- | the number of genera instituted in this@lass by Malmgren, 
icate wth the perviscgal cavity by means of spaces | and he especially considers that the distinction on which 
ormed withintthf collar s Malmgren lays so much stress, vız the difference between 
After referring to latexak aad terminal conical suckers, | the bustles of different members of the class, ıs not 
-he translugency of the skin, and "cutaneous céllular | in reality present The scales, on the other hand, are 
glands, the authors givg aeareful description of the water | consideres. by the author to be much more distinctive 
ascwl@r syfter, dwelling especially on the sdhd Yanal, specific features, and from the character of the scales 
which ıs especially interestihg, €or ipstead of @afging | accordingly he oppéses the wholesale heaping together 
ree in the perivisceral cavity, as in the ordinary* Holo- | by Mobius, and after hire by Tauber, of proposed genera 
urian, it opens directly to the exterior in front of the and species anto a single specific group Of a large 
colae The larval condition thus persists, the circular num bey of Annelids fiocured a description 1s given only 
essel retaming its communication with the fxtemor | of new species—about 28— and of a few others which are 
through, a simple membranous tube In two othe: Hgelé- | littleknowh Tle description of these forms 1s almost 
thurians from this Expedition, constituting the neW genera Igmited to thew external characters, especially to the form 
of Trochostoma and Irpa, the sand canal has the outer | and structyge of the scales 
«end attached tg the skin but not in communication with The Annelfüs cellected are divided into two groups, 
the exterior, end in Bach case there ıs a madreporic plate | first, those found ın the warm, and next, those from the 
developed on the cangl within the pomt of attachment ẹ| cold, area The list containing those from the warm area 
~ In Elpidi thoe 1s a similar arrangement, but the madre- | gives the depth, temperature, &c , at the various stations, 
poric platé fs rudimentary or wanting, hence the authors | but in adgitfon a useful column is added containing their 
think that*Elpidia &pproimates moge closely than Tro- | geographical distribution as far as known A further list 
,Chostbma andIrpa to the larval stage so perfectly main- Pappears*b$ the Annelids collected ın the cold area ar- 
tained by Kolga With respect to the blood circulating | ranged under their respective families, from which it 
system, Kolga differs from the general plan in which the | appears that most of them are represented m the fngid 
dorsal and ventral vesselsorig.nate etween the stomach | area, anc most of the specie$ occurring there are alo 
snd the intestirwe, fO in Kolga they open from 2 11ng | found in the fjords and,tempetate ocean tracts The 
neircling the cesopfiagus, and as this ring kas thicker | author states that there are few indications that thefdeep 
nd more muscular walls $han the vessel proceeding | bottom-current off the coast of N orway in which the 
from it, it is*suggegted,that it may function as a heart temperaturegis below ze1o (C) should be characterised by 
" Of the five nerve trunks which emanate ffom the oral | a faun@ of its own. “Of one énnehd only, Polynoe 
negve MESA N two dorsal furnish ån offshoot to each of a | globzfera, & O Sars, can we infer with comparative cer- 
pair ofjlargé vesicles, containing otoliths, and the two | tainty that its favour.fe, if not its sole, habitat 1s confined 
lateral ventral “cords «send branches to numerous sutoes-9| to the cold bottom-strata ” 
sive auditory vegeles Each vesiclf contayns from 20 | e From a*specimen of Serptlg, Protula arcttca, procigred 
to 130 otoliths? Kolga, whien 15 dicecious and €n which | fom a, depth of 116% fathoms, temperature — 1?1 C 5 
there 15 no resD&atory tree, may thus be considéfed to be | bottom ebiloculina*clay, it 15 inferred. that the Serpulidae 
a very priguitive mefhber ‘of the frolothurian group, near | do not absolutely require sld patter on which to con-** 
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struct their Shells From a specimen of Hydroides Nor- 
vegica met with on a muddy bottom with the tube not, 
as 1s usually the case, twisted but straight, ıt 1s inferred 
that in such caseg the tubes penetrate the mud hke those 
of many other tube-forming Annelids 

In referrmg to colour and sense organs, the author 
says that an Onuphis hyperborea brought up from 299 and 
412 fathoms, “a greater depth than that to which light 
and vegetable life aye supposed to penetrate,” was never- 
theless vividly coloured and provided with eyes . 

This volume also 1s illustrated by several plates and a 
map The letterpress of both volumes is printed in 
English and Norwegian m parallel columns They to- 
gether formt solid contribution to our knowledge of two 
gioups which are beconsing more and more inte1esting to 
the zoologist ° 





A BUSHEL OF CORN 


A Bushel of Corn By A Stephen Wilson (Edinburgh 
David Douglas, 1883 ) 


i Giese httle book is full of originality and force I 


appeals it 1s*true to a class, but a large class The 
title 15 happy and suggestive, and 1s a sufficignt text for 
eveiy paragraph between the covers It is true the sub- 
Ject 1s not exhausted, for much more might doubtless be 
said concerning “a Dushel of corn ” . 
But it 15 with a ġzskel of corn that Mr Wilson deals 
He introduces us to the bushel as an absolute measure of 
volume, traces its origin, mentions its varieties, discusses 
its merits, weighs it 1n. the balances of justice, and dis- 
misses 1t as inadequate, misleading, ang 1mpossiBle as a 
corn measure The interest of the reader is at first 
excited with regard. to the evolution 9r the bushel from 
terms of Roman sexfars Whetherstatistecian, antiquary, 
historian, muller, or farmer, he myst feel ‘his interest 
awakened and kept ahve The bushel is seen altogether 
from a new aspect Light beams out beneath and around 
it, and 1t becomes an object of 1espect ånd veneration 


It is with regret that we find the fact gradtally forcing’ 


itself upon us that this archetypal standard, 06 volume, 
this absolute multiple of the typical "heat grain, this 
original bond of union between volume and weight in 
* merrie England,’ 1s after all as a gauge of value, anù an 
indication of variations in price with regard t$ corn, an 
impostor æ This 1s, however, the conclusion te vehich we 
are irresistibly driven, and Mı Wilson, while he fondles 
and beams upon his bushel, ıs in ieahty dealiag ıt its 
death wound Never before has such a blow been levelled 
agaınsf the quarter as a measute of value in wheat 
fet any member of Parliament or of a constituency 
1ead this volume and he will ıse confünced that the 
bushelfis really doomed, and that the ce/¥al is the only 
alternative Or let any one who 1s imbued with an idea 
in favour of the French metric system read it, and 
he will find éhat we haye m England a much sÓunder 
system of quantifying than he imagined, and he fill think 
twgce before he gives up his English ‘grain for the French 
gramme, or the English pint for the french litre 
The work naturally divides,ifself into two parts , First, 
an interesting inquiry into the historical origin qf the 
bushel Secondly, an attack upon the bushel as a means 
of quantifying corn Wegropese to lgok at both these 


e aa, 


mercial or tron sterling of 32 graims jused for heevy 


from the penny called the sterling, which 1s made round , 


wheat 
twelve ounces mke a pourftl of twenty shillengs weight 








7 EUM PIER ee 

aspects First, then in the langhge of the autho 
* What 1s a bushel of corn ?' ¢The chief intet in t 
answer to this question lies à the fact ghat the bughel 
based upon a unit—namely, an incrgment of*wheat Tie 
French have taken distilled water at 4°C asthe medium 
for connecting weight and volume The Roman appear 
to have taken wheat for a similar purpose The su osed 
base of the corn measures was not the money sterling of 
24 giains used m weighing gold and silver, but, the com 







goods In the book known as “‘ Aleta” weare told that 
“an the English kingdoms the king measére was mfde 


that this sterlmg shoald weigh 32 frais ofg average 
that twenty pennigs male ag ounce,eand that 


and number, that the weight of eight poundstof wheat | 
makes the measure of one gallon, that eight gallons ef 


wheat make the bushel, eight of which consgtute the 
eommon quarter" The sextar pint of the Romans held 


one London pound of twenty shillings*or 7880 grains of 
wheat of the quality giving 641bs tthe bushel A bushel 
was 64 sextars, and hence a London pound of really good 
wheat and a sextar pint umited the ideas gf wélght and 
measure According to this view a bushel of go8d wheat 
ought to weigh 64 Ibs and to hold 64epints »The latter 
statement is true at the present day, and 1n certain cases 
the weight may be 64 lbs also, Mr Wilson, hgwever, 
considers that the typical bushel of wheft Was not con- . 
sidered to be 64 Ibs , which iseunfisual, but 6olbs And, 
still further, that the 1deal bushel of 60 Ibs wag probably 
60 lbs, gvorrdupors and not Lon@ore In working out this , 
very intere€ting pomt, Mr Wilson shows that; accdteing 
to “ FAIR” a sack of woffl was always considered to be of : 
equal weight with a quarter of wheat. Now wool was 
quantified by tron weight, and if the assumption 1s cofrect™ 
fhat wheat was quantifidl by avoirdupois we can redthly 
see ¥ we can bring the two nto accord “‘Flega’ tells us 
thdt fej merchants’ pounds of 15 ounces made a «tehe of 
wool, and" that 28 stones made a sack of wool equal in 
weight to a quarter of wheat” The weight of the sack of 


wool would therefore stand thus — : . è 

Tronoz = 640 grs e. 
e I5 e : e. ° 
Tronlb = 9600 gis ee 
124 e e ä 

. px . 

Woolst = 120,000 grs . e. 
28 


Sack of wool œ® € 3,360,000 grs, = 480 lbs. avoirdupois 
. 


The cofnparisón with the weight ġa quarter of wheat , 
would standethus —One bushel of 60%bs avoirdupois = : 
420,000 grs, and 8 bushels org! quarter = 3,360,000 grs 
w 480lbs avoirdupois The true soliti of this difficulty 
therefore seents to be arrived at, namely, that the bushel 
. e * 

of 2218 192 cub ın 1s gdual to 64 Roman sexgawe agd to 
64 English pints It holds 8 gallong ot 64 pits ofgwine, 
zhde$ gallons or 64 pounds of reall good Wheat It is 
equal in size,to thé old Scots Gr Linhtggow firlot, and 
holds 80 afoudupois or Romam pounds of Water 

The ide® of a system of weights and ngsures based 
on a sound unit like a *extar pint of twenty sgullings, 
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. 
invests oup system wh 4 halo of antiquarian interest 
derived frem the stand&rd9 of Imperial Rome “I can 
see,” says Mre Wilson, with veell-trmed enthusiasm, “the 
spirit of the old Scots measures standing in an empty 
Linhthgow wheat firlot, with a wreath 9f goldem ears 
arognd his brows, and looking ineffable scorn upon the 
statutegwhicp affect to abolish his reign and his dynasty ? 
Those who want to know more must read the book 
enext proceed fg take a rapid glance at the objections 
to th&ebushel as aecofh measure, or as a means of quanti® 
fying corp tse objectfbns may be summarised as 
follows Fiyst, the bushel lends itself easily to mısrepre- 
*entation It can be “shaken together, pressed down, 
running OWer" However @xact as a measure of fluids it 
1s not suita&le foi a«ompsessible substance The height 
from whith 2 bushel is filled affects its @@ount, a blow 
upon its sige during fil&ng causes evident settlement, and 
finflly we are not certam as to whether a heaped bushel 
br a strucle bushel ıs always meant Such 1s one class of 
objections Another arises from the fact that, contrary 
to general opfnion? Mr Wilson holds, and we thinle 
proves, that weight per bushel is not an indication of 
quality Sambles may be readily “sweated,” rubbed, 
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quarter ıs misleading A quaite: of 430lbs 15 re per cent 
in weight less than one of 493 lbs Now 1f in a bad year 
the lighter wheat 1s quoted at 48s pe1 quarter, while ina 
succeeding good year the heavier wheat i9 quoted’ at 525 , 
wheat ts said to have gone up 45, whereas according to 
weight the prices are the same in both years 

Wheat may be dearer per quarter and yet be really 
selling at less money per cental Hence the calculations 
made by statisticians as to the fluctuafions in the wheat 
market have up to now all been made on a false basis 
It would tal e us to undue length 1f we were next to sho 
fiom this little volume why the cezfa/ 1s a better means 
of quantifying wheat than the bushel or quaiter That it 
1s so we have no doubt whatever, and therefore consider 
that the book before us has done much to inaugufate the 
use of the cez/a/ and the abolition of the quarter ın our 
corn markets JOHN WRIGHTSON 


le OUR BOOK SHELF 

Catalogue ana Handbook of the Archeological Collec- 
eons wm the Indian Museum Part I Asoka and 
Indo-Scythian Galleries By John Anderson (Cal- 
cutta, 1883 ) 


beaten, or dressed, until the weight per bushel 1s not a | THIS 1s a model of what a guidebook to a museum should 
fair indication of quality Again, corn which has been | be e The antiquities described by Prof Anderson aie of 


swollen with® eposie to rain does not return to 14s 
former bulk but 1emains permanently enlarged Lacunze 
or hollowes filled with air wenain and the bushel is ren- 
dered lighter, although we cannot hold in such cases that 
the quality of the flour haf been wyured Agaue, the 
shape of the giain has its effect in allowing some to pack 
eloser together in thee b&she] while others le leeser 
Lastly? in oats “the propoitiop of kernel to husk, varies 
immensely, and yet this 1s not indicated at all by gveight 
per bushel A very strong point ıs made withereference 
"ut móisture - 
some truth, that the drier a sample of wheateis the 
heavier willet weigh in the bushel This ıt appears is 
not to be relied upon, and in numerous experiments it 


the highest interest, and the fullness and clearness of his 
descreption is worthy of them Thé Indian Museum, 
though only founded in 1866, now contains a mine of 
wealth foi the Indian aichzeologist The collections of 
the Asiatic Society deposited in ıt have been « nriched by 
the sculptures from Bharhut, the Gándhára bas-reliefs, 
the Buddha Gay discoveries of the Archaeological Sur- 
vey, and ¢he casts from .the early temples of Orissa A 
flood of hght has been thy own on the history of angient 
Buddhist art and belfef, as well as upon the relations of 
Buddhist India With Greece and the west The dome- 
shaped Stupa of Bharhut belongs to the second century 


We hawe generally considered, and with f BC, and 1s adorned gvith sculptures representing scenes 


from th® legendary life of Buddha, the ruins of Buddha 
Gaya have been excavated near the site of the famous 
Bodht tref undér which Buddha sat, and which was 
visited by the éhinese pilgrim Hiouen Thsang 1n 637 AD, 


was found that after moistme had been artificially driven | While the rock-cut temples of Orissa carry us back to a 


off the * measure weight” or weight per bushel was less 
than before! #Thusgin one case “the measure weight 
with no mois@re in the grain was nearly 4 lbs less than 
a? first, wifhe) 35 per Sent of moisture”! This 1s not by*| 


period still taglier in the hf of Buddhism than that of 
Bharhut In the fndo-Scythian Gallery the most inter- 
esting remains are those from Mathura (or Matra) and 
Gándiára Here, too, the sculptures are partly Buddhist, 
though also partly Jain—Jainism itself being but an older 


any means qprfrary to whamight be expected As long | form of Byd@hism, if we are to believe Mr Thomas The 
as wheat contracts y volume as it dries, so long will it | chief interesfattaching to them is due to the fact thet many 
increase in specific gravity When, However, it reaches a ,0f themgowe their inspiration to Greeco-Roman—if not 
stage at whicl?the moisture evaporated ıs 1eplaced by air even Byzaftne—art The dress of several of the figures 


represented in them 1s also interesting as pointing to a 
occupying the spaces previously occupied with water— | northern climate Thesame may be said of a gioffp of 


then will the weight per bushel sufe? e Hence a very | figures at Sanchi, which have *bandages round the leg 
strong case is made qgt agtunst the bushel anti the quarter | like those still wogn in Afghanistan 


as standards for quagttymg corn . 
The question his a retrospective as well as a prospective 
interest The bushel weighs lifferently every year Thus, 
e2ccording to “evid@nc@ laid before the Fieas Court in 


In looking thrqugh this Catalogue we cannot fail tẹ be 
struck by the contiast between the care now taken by the 
Indian Government of the antiquities of the country, and 
the official neglect to which the ancient monuments of 
our owif islands are exposed ‘Typ say nothang of the 


Aberdeershire, the weiht of a bushel of wheat was, m | Archaeologwal Survey, which has already done so much 


1836, 5% o2 llb , me1857, 603 Ibs ,*m 1858, 61 32 Ibs , 
in 1860 55 95 bbs , and 1n 1868, 62 29 Ibs 
wheat then between "i856, and 1868 was fouftd to vary 
in weight byeG S4 Iles, or 5072 lbs per qüamer of 8 
bushels P, e » 

If wheat weighs 59,72 lbs per quarter less one year than 


to bring to hght the hidden treasures of early Indian art, 


A bfshel ofa no p&ins seem to be spared to protect the memorials of the 


past which are scattered over the suface ofthe so1l It is a 
ety that séme httle of ghe mtekigent interest taken by fhe 
Indian Government in the historical monuments of India 
cannot Me reflected*on our rulers here It 1s tive that, = 


fortunately for archzology, India is still governed by a 


another, if will be found that as a standard of value the small body of educafed men, whit an extended franchise 
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. 
imphes a*majority which cares nothing for science and | 
muche“ for the rights of property” and the prospect of 1n- 
cieased dividends, nevertheless even the majority is 
willing*to folloy the leadeis it has chosen, and the leaders 
will lose nothing 1f they remember that we have duties to 
perform towards the past as well as towards the present 





LETTERS TO THE EDITOR 


[The Editor does not hold Rımself 2 esponsible for opinions expgessed 

by his correspondents Nether can he undertake to return, 

or to coriespond with the writers of, rejected manuscripts 

No notice ws taken of anonymous communications 

[The Editor urgently requests correspondents to keep their letters 
as shorgas possible The pressure ox his space ws so great 
that at is impossible otherwise to insure the appearance even 
oP communications ontammimng interesting and novel facts.) 


The Green Sun 


THE appearance of a bright green sun for several days 1n suc- 
cessionseems to be a phenomenon sufficiently 1a1e to deserve 
notice ın your columns, so I send you the following notes on 
the subject — e 

On Sunday evening, September 9, the sun for some time 
before setting appeared perfectly rayless and of a bright silvery- 
white colour, quite different from anything that I have ever seen 
before On the fÉllowing morning I did not observe ıt particu- 
larly, but in the evening I watched it carefully from about five 
o'clock till sunset At first it had the sanfe silvery-white 
appearance as on the previous day, and this continued tilleg 30, 
when 1t was lost behind a bank of cloud, on its partial reap- 
pearance, however, at 5 43, the part visible between theeclouds 
was of a bright pea-green colour, On Tuesday morning it was 
rather cloudy, but the appearance, when seen at all, was the 
same as on the preceding night In the evening, however, it 
was a magnificent spectacle, and attracted the notice of every 
one ‘The silvery sheen was visible early ın the afternoon, and 
the brightness of the sun rapidly faded, ti] by about,five o'clock 
one could look at 1t directly without any E:fficulty At this time 
there was a distinct tinge of greenem the light when received on 
a sheet of white paper, while shadows were very prettily tinted 
with the complementary pink As the sgn sank towards the 
horizon the green became more and more strongly marked, and 
by 5 30 ıt appeared as a bright green digk, with a sharply-defined 
outline In fact the definition was so good that a Mrge spot 
(about 1’ long) was a conspicuous object to the naked eye On 
this occasion the sun was lost ın a bank of @louds flear th hor- 
zon, but on another occasion, when I was able (p see 1t actually 
set, the colour got yellow rather than green close to the horizdi& 
Similar, but less marked, were she appearances, beth ag sunset 
and sunrise for several days, and before smrise and after sunset 
the cloud effects were such as I have never before witnessed 
here, These cloud effects were chiefly remarkable for the bril- 
liancy of the colouring and for the length of time that they were 
visible, being seen for nearly an hour after suns@ The moon 
and stars, when near the horizon, showed the sam@ ggeen colours 
as the sfn 

On the 22nd the green sunrises and sunsets begangagain and 
continued for three days I carefully examined the®spectrum on 
every possible occasion with my zodiacal light spectroscope, as 
well @s with a small direct-viston one The spectium showed 
gleaily that aqueous vapoureplayed a large part in the pheno- 
mena, foi all the atmospheric lines usualy ascribed to that sub- 
stance were veiy strongly developed Buf in addition to this 
theif was a very marked general absorptiof inthe red Even 
an hour before sunset, and often longer, the absorption was 
complete as far as B, and the dark shade gradually ciept up till 
1t 1eached C, and at times even that line was invisible, while the 
absorption was cleaily mgrked up to W L 62: At*the blue 
end nothing could be seen beyond W L 428, and ewen that only 
with a very wide slit, but a photograp& showed the lines clearly 
Szearly as far into the ultra violet as on ordinary occasions ® The 
phenomenon was visible over a large arga of country, from Ceylon 
to Wizagapatam, and as far west as Aden It was not, howeves, 
observed at 1ll at the Bombay Ohserva€ory " 

Iam at present collecting information from various soufces, and 
so do not care to enter into many details at present. 

Most people ascribe the ghen@mena to the recent great eruption 
in Java, but there are difficulties ın the way of accepting this 
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view, which I have not yet bgereabllieo get over, gnd the similar 
appearance of a blue sun ove Exrope and Amsgica in 1831 
seems to make this explanation unnecagsaiy,ebesidegit is well 
known that the sun appear? green under cermin circumstances 
when seen through steain o1 even ufa mist (Leskyer) On the 
otheehand, ob€ervations ieferred to in. NATURE, vol xvi 
p 155, tend to show that very fine dust mught 10duce the 
observed effects * 

Can any of your readers refer me toeDr Séhustefs original 
papers? - 

It may not be without interest to add tat on beth occasions 
the green appearance was preceded by €ebngimal electricalecondi- 
tions of the atmosphere The gotestial of the. air wasSstrongly 
negative for a number of days ın qpecessiogt from abogt 9 30 
am to23opm, with a clear spy and no ran within 100 
miles C MICHIE SMITHa» 
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Madras, October 10 e e 


LI 
e e' . 

I INCLOSE ad@ter giving fn account of the geeer, sun, which 
may be of interest to your readers My correspendent 1s the 
wife of General Tremenheere, formerly ın the Ind&in army? 

WARREN Dz La Rx 
73, Portland Place, W , November 3 ` . 





° Spring Grove, Isleworth, November 2 


Iv may interest you to hear that gy daugher, wriung from 
Bellary, tell, me that a gentleman who was at Ootacamynd, in 
the Neilgheriies, was on one of the*higherepeaks when the 
phenomenon of the sun took place in September eand he first 
distinctly saw a green, cloud-like mist pass across thefun, and hen 
ong of a reddish colour, and the sun took the colour of each of these 
glouds or mists People at Ceylon were terribly alarmed at the 
unusual appearance of the sun aas S T 


e. e 
Mr Greaves has the pleasure to forwatl & the Editor an 
extract from a letter just regerwed fiom Mr Beardmore at 
Madfas, referring to the phenomenon of the green sun now being 
discussed in NATURE . 
Syghill, Clevedon, November 9 e. 


e 
Harjour Works, Madras, Otter 10 


We Rave had thesun Shere for some weeks past in the morn- 
ings and gvenings a most curious greenish blue colour, and 
generally casting a bluish beam of a most pretty ting re 
Posso thinks 1t due to yolcamc dustsand sulphurous gasgs from 
the gregt eruption in Java Another astronomer, Mr H Smuth, 
tHfnks 1t due to a great amount of aqueous vapow 


* NATEL BERNARD 


* BegRomone 


The Division of the Circle 


ALLOW me to point out an oversight w NATSRE (volexxvi p 
598), where, 1n explaining the divisions of a cirge the following 
passage occurs ‘‘In quite recent tiges it has been sugges&ed 
that 400 parts should be taken in place of 36% But that ise 
suggestion which up to the prtsent time haS sob been acted 
upon ” 

We probably owe eur degrees fither f the earMer supposed 
year of 360 days, or to the fact that this ngmber hds many 
divisors, although such divisors afford no practical advantage. 
When trigonometrical functions were subsequently discovered, ıt 
was found that tle“nagural unit 1s not the circle, but the quadrant. 
or right angle. Our system of nuweration being decimal, it was 
then ‘most convenient to divide the qug@rante decimally, and the 
circle ıs thug considered as compel af 4, 40, 400, &c , parts 
according to,the degiee of exactness required This was pro- 
posed by Briggs when preparim® his logarithms, which are based 
on decimals, but unfortunately it wasghengset aside Revived a 
long time aftr by Lagrange, 1t was acted upon by Laplace in his 
“Mécanique Celeste,” ‘emg ‘thus ‘much more jhf a mere 
suggestion Nowaday®% decimal divisiong of u$ quadrants are 
the onlyeones used by French geodesists e 

Ficts are the grand supporters of argument? Will you kindly 
quote the following P After grunsbling on,the nece sity of using 
the only gircle at his disposal because & waSelivided decimally, 
a French civil engineer would afterwards employ no other. he 
fund the decimal circle much more conveniet A special ex- 
periment had been already made in^ Italy? where twg geodesists, 
carefully interchanged and inspected, had been instructéd to 
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bdthisystems the same large lot of consequently, no doubt could possibly exist as to thegenus In 


angles It waggthen found @Mat the use of decimals gave a saving 
of two-sevegths of time either en observation o1 m calculation 
This result was upknown to Sir George Arry, the ablest astiono 
mer of our hie wat he judged rigftly that the conversion of all 
sexagesimal angles into defimal ones would materially lighten 
his labours, and he actually did so when calculafing all thelunar 
observation previously made at Greenwich ‘This was the 
larget quantity of reductions*ever made hy one astionomer, and 
they werd@abridged by ghe use of decimals The real suppoiter 
of sexagesimal divisions 1s routine, that sly enemy of progress 

A'bbadia, Novembgy 2 ANTOINE D’ABBADIE 
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Pees 
e e 
fs s astian Corfrad Sprengel 
IT has nowdecome a Standing topic that C C Sprengel's 


tagatise on the structure and fertilisation of floweis ‘‘after well 
nigh a century of oblivien has cgme to be recognised as one of 
the most interesting books, ant lis theory of the adaptation of 
flowers to ferffisation W inseets 15 ene that will eve be asso- 
ciated with ‘his "name> (NATURE, vol xxvi 9M 513) Some 
writeys go se far as to gpeak of a rediscovery of Sprengel’s 
treatge by Darwin But 1t should be acknowledged that Darwin 
himself says only (‘Cross Fertilisation,” p 5) ‘His disco- 
véries were for a long time neglected ” So it seems to be true 
that Sprengel’s end. Koeleuter’s works were unkngwn to Eng- 
lsh naturalists, tWoughe Kirby and Spence, at the end of Letter 
IX , published 1815, and @n all subsequent editions till 1867, 
have Piven a very fair 1gport ın ther masterly manner Not 
only the facts, 
fairly expourled 

In Germany these discoveries were well known to every 
naturalist duiing the whole centuy In 1829, when a mere bey, 
my father begaf? to insffuct me in entomology Many times he 
took Sprengel's work from the shelves in his study, and explaimed 
to me the discovery of fertilisatjpn of plants by insects with the help 
ofthe plates in SGiprngel's book I have never forgoften the 1n- 
terest and the scientific enthusasm of his exposition, I was told 
that we are indebted toa mere chance for thas discovery A mether 
dangerous irrgation of Sprengel’s eyes had the iesult that he 
was entirely forbidden ingoow study by his physician, and was 
tlfereforcepbliged t spend his days im the field, whew h®*was 
gradually led to the observation ef plants, followed byghg Tte- 
markable discoveries Certainly between 1830 to 1840 at every 
university in Prussia the same facts were taught as well known 
€agis ofethe highest importance, and of course known by eveiy 
studentę Prof C F Burdach has i aed them in his large 
“Physiology,” vol 1 p 322, 1826, and given his concisions 
H Burmeister ‘‘ Handb d Entomologie,” vol 1 p 303, 18%, 
speaks adw them at some length also as well known and ofgthé 
lughest importance Not only scientific publications, bwt merely 
popular works have the same statements — Pierer's ‘‘ Universal 





Lexicon” (first edit 1836, fouth, 1851, vol 1x p 942) gives a 
fair repogt e H A HAGEN 
Cambridge, Mass » Oftober 23 
e e = 
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Challenger?” Zpological Reports 


Ir seems fo me that the ieviewei of my Report on the Pelagic 
Hemiptera *ollected "during? the voyage of the Challenger 
(NATURE, vol xxix p 3) 18 too hyperciitical 
* I fefer, of course, to the paragraph ın which he blames me for 
alluding to species undei their tiivial names only, and as the 
paragraph in question 1s calculated to copvey,a wrong imptes- 
sion, I should be obliged if ygu will kindly allow, me to say a 
word on the subjeca — €, * 

It is true that some ®rfers upon insects (o1 iather upon 
Lepidoptera only) have the very bad habit of alludart to spectes 
(of different geneia) by their specific names only, *and the law 
that forbids the,practice 15, à good one , Lut ıt may be applied 

€oo stringently, and nöt alfogether in the sense thet its framers 
intended 9 . . P 

la my Refog I hadgto deal with two genera, and a reader of 
the reviey who*had not seen the Report itself would be justified 
in concluding frofh. the words of the reviewer that I have*usgd 
the specific names indiscrimingtely, withouiindicatirf® the genus 
to which the specig@ belenged In point of fact tis js not the 
case The two era are treaftd of separately, and where I 
have mentioned Á trivial without the generic name, 1®has on$y 
been when ehe generic name governed fhe paragiaph, and, when, 


* 
e 


but also the ımportance of these discoveries, d 


doing so I may have broken the /zfer of the law, but not, I 
think, the sz:77/ , and weie the work to be done over again, I 
think I would be inclined to follow the same course 

F BUCHANAN WHITE 


e 
[The idea of a generic term governmg a paragraph did not 
strike me J had no wishto be over enucal, and I am glad to 
find that ın all essentials Dı Buchanan White agrees with the 
views expressed —THE WRITER OF THE NOICE | 


e 
e Barytes from Chirbury 


A NUMBER of ciystals of ba1ytes have lately been acquired b 
Mr Henson from Chirbury, Salop, which seem to deserve some 
description ‘The crystals vary from one to four mches in length 
and fiom one-half to two mches in bieadth, they are very bright 
and clear, and are elongated in the direction ofthe brachy- 
diagonal, resembling 1n appearance thg barytes from IQufton , 
they are mostly doubly teimmated, and some contain included 
crystals of copper pyrites They were at once detected by Mr 
T Davies as being peculiar in foim , and the reflecting gonio- 
meter revealed the existence upon them of fou very well-defined 
forms which have not been hitherto found upon barytes, besides 
two more doubtful planes to which it 1s difficult to assign definite 
@ymbols 

The ciystals are almost all a combination of the forms— 





: o {ror} Poo , E {a2} 2P4 
d {ora} Poo | y {212} É2 
. m {110} oo P z (ij P 
eZ fora} Poo te[232! 3P3 
u {or 1} Poo w {432} abs 
a {roo} oo Poo 
b {oro} co Poo 
c {801} oP è , 


On some crystals were also *obsei ved-— 
e 


p (214) 4P2 between d and o 
., (112)g4P between d and y 


. Z (034) łPo between z and d 


The,generel appegiance of the crystals 1s shown in the annexed 
figme 


eO the above faces £, w, E, andZarenew lies with parallel 





edges between the "laces do? and zd, and is very dull 
between ym and zo, E between ya and oz' 

Several of these crystals have also a small dull face Q lying 
with parallel edges between o and y, and on one this 1s accom- 
panied bg another small dull face Y between o and m By 
oiling these faces it was possible to @etermine apf»oximately 
their inclinatfon to o ‘The measurements lead to the complicated 
symbgls (15 1 15) for Q nd (19 1 18) for Y 

The new faces, and especially E, are very characteustic of 
these specimens, and ıt is*omewhat curious that faces with the 
s¥nple symbols of &, w, 5 Z, have not hitherto been noted 
afhong tke siaty-six recor ed forms of barytes 


w lies 
e. 


© H A MIERS 
Mineial Department, British Museum, October 25 
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** Anatomy for Artists" 


I THIN perhaps if it were known to Di Marshall that his 
tt Anatomy foi Artists” 1s not u ed m cases where it othe: wise 
would be, because of his decision to omit letters of reference m 
the illugrations of the bones, he might thin) it better to alter 
this in a new e hfion 7 

Di Marshall ad mts that his plan may be a stiain, but perhaps 
he does not know how great a stiam it 15 when students are not 
studying leisurely but ın the limited. time given in sch ols of art 
to an anatomy couise Even if he di.approve of any haste m 
study, he would suely be sorry to hinder. rather than help those 
who have to be quif 

I heard recently a lecture: on anatomy refei his pupils to bboks 
inferior to Di Marshall’s, regiettmg, he said, to set aside the 
Best book they could have, but adding that, fiom the want of 
reference letters, many of the students wculd simply be puzzle, 
discouraged, and confu ed 

I have en Dr Marshall's boo’, and altnough the illustrations 
are toogood to allow ofgany great difficulty arising, still I have 
fo nd the use of ıt a stram I doubt, too, 1f the plan secmes a 
“ more aceuiate knowledge of the forms,” as Dr Marshall hopes 
ıt may Perhaps s», afte: a little knowledge has been gained, 
but 1n the first struggle the student has an uncomfortable hazı- 
ness as to whether he has found the right groove o1 pro ninence 
upon a bone, which preve it> his forming a definite pic'u e of it 
in his mind 

Certainly letters spoil the illustrations, but might there not be 


small key drawings beside the larger more finished ones ° 
e An ARL SLUDENT 
Meteor * 


I waAs just now startled by what appeared to be a vivid “flash 
of lightning out of ~ perfectly cloudless sky, a fluttering fla h 
that lit up everything brilliantly On turning to the soufn-east 
Iwas just 1n time to see the bioad path of fire that a splendid 
meteor had left behind 1t , the meteor was falling behind some 
trees, and I saw it very imperfectly, but ıt seemed very laige, 
and indeed must have been from tts light. I had been lo king 
out fiom time to time for shooting stars all the evening, and 
had seen three fine ones and fou: o1 five gmall ones@all in the 
east, and appearing to come fron the neigibouthsod of the 
Bull* The sky ıs coveiel with he Iqvely light that always 
appears with shooting stars, and which I think 1s sometimes 
called h »m geneous aurora d * M IIAYWARD 


Sidmouth, Nove nber 4 á e 





THE JAVA ERUPTION AND EARTHQUAKE 
WAVES ° 


FOR the following facts the writer 15 indebted to the 

kindness of Her: Emi] Metzger, foripewly Dyector 
of Surveys in the Dutch Governmest service in Java 
His original account, written before September 12, has 
just appeared in the Globus The present paper 1s,based 


upon that, but ıt contains several small additions and |® 


coirections which have been ieceived due gly fion the 
author , Most of the geographical details hee ¢given are 
based on the Trigonometrical Sutvey of the coast of Java, 
which was cairied out under Herr Metzger's yifinediate 
direction in 1868-69 

A Jne drawn eastwards from Flat Point (Vlakke Hoe‘, 

andjong Blimbing, or eRata), fhe souta-western ex- 
tremity of Sumatra, would touch the south coast of that 
island only 1n two points,—Taredjong Tfkü;and Tandjong 
'lüw&, or Varkens Hoek  Betw^en these romontories are 
the bays of Semangka and Lampoag! The opposite 
coast of Java follows genei1ally a north-easterly direction 
almost to Anjer Along this stietch it deflects, however, 
more than nce towar® the south and the east, an1 forms 
Seagull, Welcome, and Pepper Bays Midway in the 
ghannel of the Straits, and on a stiaight line drawn rom 
Tandjong Tiküs (the wes'ern side of Lampong Bay), to the 
wegtern head of Pepper Bay, lies the Island ofKrakatoy 

* See the map of the Sunda Straits «n thi? j urnal Septembe 6 188%, 
p 444 With this compare the map given in G@®édus (vol xhv No 15, 
P 233), where also fuller geographical descriptions may be found fhan could 


* be given here e 
e 


ə 
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(called also Krakatau, Rakata) le. several *smallei 
islands near it — Sebuku and &ebis are eoo islands 
situated between Krakatod amd the south-easigin extre- 
mity of Sumatra About, half way petwgen Aner and 
Point St Nicholas, and only separated feom the mam- 
Jand by a naripw belt of water, 1s the Islme of Merak 
(Pulu? Merak) On the opposite mainland gvere the 
extensive quarries of Merak, which have now toéally 
disappeared Further, m the narrowest ,partgof the 
navigable channel, lay a group of wands, of which the 
laigest, Thwart-Way or Sunghian (Qyars inden We), 


ò 


has been rent 1nto five pieces z » 


e 

Fiom the manner in which Sebisi (the speak 2898 feet 
high) and Krakatoa (peak 2700 feet) Toge immedtely 
from the waves, and fiom theggreat depth of the sea 
around them, Junghuhn was led to conclude that Sumatra» 
and Java, ın spite of the coreespondfng configuration of 
their approximating coast-lines, and the fact that they are 
both volcanic, do not belofeg to $ne cÉntmuogs formation 
The Island of &takatoa, considered by Junghwhn to be a 
continuation of the mountain system on the adjoitting 7 
coast of Java, was about five miles long by about tlee 
bioad, and close at its. foot were the two small islands 


e| Verlaten and Long, on the west and east respectively The 


Trigono netrical Survey of 1868-69 Gxed@he position of 
fhe cone of Krakatoa as 105° 26’ & long, and 6° 8' S lat 
Like most of the islands in the Sunda Straits, Krakatoa 
was clothed from base to summit with a lu turiant growth 
of forest and of tropical vegetation Wherain the course of 
the survey the northern face of the mountain Was visited 
in the latte: year, several warm spyngs wgre found—a 
cOnmon enough thing, however, in these islands More- 
over, Krakatoa, as well as Sebis', was at that time totally 
uninhabited, being only visite@ occasienajly b$ the in- 
habitants of the neighbouring coasts for the sake of the 
prodigcts yiel led by,the woots ° 

On May 20 in the present year several shocks, accompa- 
med by loud explosions and haglo'y, reverberating sounds 
weidÉbseved at Batavia and Buitenzorgeeaeh abgyit 108 
miles @ystant from Kakaoa That these phenomena 
were net seismical*was recognise l at once, the magnetic 
needle of she magneto-meteorologizal ose: vazory showed 
no deyiation, only a trembling motion in a perpendicul®t ° 
direction A few days later came the news that à vol- 
cagic @uption had ta"en place on the Island of Krakatoa, 
where nobody had once thought of loo'ing for the seat 
of the phenomena The captain of a mail steafner, how- 
ever, which passed the island at about 6 p m , has since 
1eported that the needle on his ship was violently agitated, 
being spun round repeatedly ? e ó 

From the deck of another vesse? which was passing 
about eight o'clock on the evening of the Zónd, a domg- 
shaped mass of vapour, mingled with smolseeof a dar 
gray colour, was seen to 115e fiom the lower,part of the 
island The fist thing noticed was from ten to fifteen 
dark 1ed “ sheaves sof fire flashing up 1n rapid*succession 
from the base of the colunn These wese followtd, by, 
explosions, more o1 less loud, resenbling discharges from 
aitillery, so that the ship, which was sailing at no great 
distance, distinll¥ lt then influence In the upper part ` 
of the volumte of smoke appeared ag uninterrupted series 
of flashes, differing in no 1especé $fom ordinary lightning 
flashes, except that they were discharged coacentiically 
upon the coMimn from the agnospheiic clouds surround- 
ing it The heat emanating from the Iptality of the 
eruption wa$ sensibly felt on the’hatfds and face at a « 
distance of neaily twe miles awfÉy, the presefice of a 
poweiful marsh-gas “vas also easilyedetec Sevaral 
nauticalemiles past Krakatoa a thick showet of fiee dark- 


gray sand gontinued to fall upon the ship foi the space of 
e 


1 ‘The eaghes? telegrams spoke of a volcanoeSungtgare which had been 
sphtinto five craters “lhis appears ¢> have been a mustike, there never 
Mapa volteo of this name ın this place, nor is thereg®w 
islan: 

. 
2 See the Dutch Natuur, September 15,1883 1f 262 e 


It is only an 
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half an h An app&rengly illimitable cloud of drifting 
pumice yeas encountered at £ distance of ten miles fiom 
the islgnd, angl twenty miles farther a second cloud of 
pumice, whic& was so thick that a bucket let down into 
the sea was@illed with it before ıt reachgd the surface of 
the wateg, while the ship, although gomg at the Yate of 
10% knots an hour, cut through the pumice with a noise 
like thgt made by a vessel breaking way through thin ice 
A short time afferwards a visit was made to the scene 
of the exyption by a party from Batavia, and as the 
acceunt of this ffi contams perhaps the latest descrip- 
tion 9f the cogdition o$ Krakatoa before the great ERO 
slog of Augue 26, a.dew words from ıt may be perhaps 
not devoideof interest. e 
~ The spectacle as seen fiom the north of Krakatoa was 
one calcglated to*have igspired the pencil of a Doré 
From theglevastated .sland a huge, broad pillar of smoke 
towered upyards ds high as ehe clouds , and while Ver- 
laten Islagd gladdened the eye with its ‘Pofuse display of 
tht glories of tropical vegetation, Long Island was com- 
p&tely withered up,—the leafless trees, bent, twisted, and 
*torn, but not scorched, weie left standing like naked 
spectres, as golourless as the soil, or 1ather enveloped ing 
the same newral unt of gray, from the pufnice dust, as 
all the rest of the islend etween these two, and orfy 
. 
separated from each by a narrow channel, rose, somewhat 
in the background, the lofty cone of Krakatoa, still 
covered &withe green foliage, and without any signs of 
activity ° But in front of the volcano all was wrecked, 
covered, ngy, cogpletely buried, under pumice “dust, 
which, when the sun shone upon it, became of a fel- 
lowish-gray colour, while thick masses of condensed 
vapour, accgmganied b$ incessant fulminataons, boiled 
up from behind the bare and gently sloping dunes 
These masses of vapouf wtre for {he most parte snowy 
white, others gray, and were closely intertwined, afterwards 
, Spreading out in congntelly widening circles 1t was as 
if ag@igaisticespectral cauliflower were witle inffedible 
rapidity evolving its successive stages of growgh, before 
the spectators eyes The volumes 8f vapour were shot 
out with terrific force in a strictly vertical digection , the 
* “ttmBspheric pressure ın the middle of them must have 
beef something fearfll And from time to time immense 
funnels became visible, leading outwards, and 1fto these 
many of The incessantly changing ravelled wreaths e of 
smoke Were sucked The rest maintained they original 
form to a height of seveial thousand feet, then they 
slowly diifted eastwards, and, spreading out into mist, 
discharged their ashes downwards in black streaks like the 
dark fiinges of raif-clouds seen on the horizon Occa- 
sionally th® bellowiggs became louder, and a thicker and 
e larger vame of smoke was vomited forth Soon aftef- 
+ wards itgyasthoticed thatethe sky in the west, which was 
there as bright ang clear as it was dark and heavy in the 
opposite °quarter, was Being thronged with small, dark 
e bodfes,—they were pieces of pumice, of no great gravity? 
hovering 1n the air as if upheld by the power of the fiery 
breath that was streaming upwaids, On landing, the 
party found that they sank up to the fiskles in ashes, and 
accordingly it was gecesBary to proceed with gregt cau- 
tion As they slowty ascended, the ground and the air 
both became warmer, the evidences of destry¢tion amongst 
the trees Pore conspicums, and peces 8f pumice lay 
scattered more t ickly onthe ground Artivedataheig 
of about 200 feet’ above sea level, they found themselves 
vn thefedge of a “cairon? of about 700 yards in diame- 
ter, proba a f@mer crater. TMĦence they saw to the 
northeeast the seat of the recent outbreak of May 20, the 
maximum length of which was about 100 tg 11o"ysrd$ 
Here, besides te volume! of vapour aħd smoke and pumice 
dust, they Alfo obferved aulphur troughs, ou9 of which 
the mud boe Sg up in enormous bubbles, whic’ at length 
burst , and sulphur springs and mew but smaller columns 
of smol% showed themselves in other places The noise 
. . e 


was terrible, the sound made by the dischaxge of a 1ifle 
was lıke the snapping of a bonbon in the mudst of the 
huarity of a banqueting hall Some of the party ven- 
tured to descend a little way into the crater, afew even 
to step tentatively upon its hot and burifing floor They 
brought back with them pieces of pumice and lava}—a 
kind of black glass—or a piece of sulphur as a memento 
of the visit By the time they reached the steamer again 
daikness had come on, and the spectacle was then one of 
extraordinary beauty and grandeur eThe great column 
ofesmoke was still tolerably visible, but the lower part 
had become a mass of glowing red, from which tongues 
of yellow flame continued to dart incessantly At int@r- 
vals a shower of fine sparks broke out from tue cloud, and 
red-hot stones clove fiery furrows ın the air, and fell back 
at an acute angle to the earth, where theY ‘vere shat- 
tered into a thousand pieces e ° 

That the activity of the mountain was centinued duning 
the months of June and July is certain from the 1eport of 
the Comptroller of Katimbang (on the easteinmost pro- 
montory of Sumatia), who observed several violent deto- 
nations Also from othe: places in Sumatra, and 
particulaily iom Mexap: (100° 28’ E long, 0° 20'S lat), 
came tidings of volcanic movements , and similar reports 
arrived from Java 

Then came the outbreak of AugustQ26, surprising, 1n- 
conceivable, ın its teirible effects Although full and 
detailed reports are not yet to hand, as indeed from the 
nagure of the cucumstances they cannot well be expected 
to be, for communications are in great measure inter- 
rupted, destroyed, and rendered imp8ssible, or those who 
should have made the reports have either fallen victims 
to the catastrophe, or have fled— who knows where ?— et 
sufficient intelligence has reached us to justify an estimate 
of the number of the victims who have perished at tens of 
thousands, and as for the amount and extent of the 
materiae damage done, it 1s so great that an approximate 
calculation even cann®t be attempted 

The plain simplefact$ to which all this ıs due wéie the 
eruption of on eh 26, and particulaily the ocean wave 
which succeeded it on the following day? This destruc- 
tive wave appears t have started from Krakatoa, or its 
neigh®ourhood, as a centre, to have dashed with ternific 
force upon the contiguous coasts of Java and Sumatra, to. 
have proteeded down the Sunda Straits eastwards with a 
height that geached from 40 to 100 feet in the narrow 
throat of the pass opposite Anjer, and 17 feet at Batavia, 
and*venoghave extended to the western and eastern 
shores of America, where ıt was observed on the 27th and 
29th respectively Not to repeat what has been already 
stated in this Journal (vol xxviu p 443), ıt will be suffi- 
cient to aqd that a few days after the occurrence we learnt 
in Europefiom official telegiams that Tyiringin, Anjer, 
andthe utn 1es of Merak, as well as the cone of Krakatca, 
had digappeared from sight But futher intelligence from 
Java, of \ugust 28, states that Krakatoa has not entnely 
disappeared 

Although information respecting the extent of damage 
and destruction caused on thé south coast of Sumatra as 
still very meagrg, 1t appears that the two bays of Lampong 
and Semangka have Veen rendered totally unfit for 
navigation owing to the immense masses of floating 
pumice with which they are covered In Lampong Bay, 
notwithstagding that 1t was protected by certain islands, 
the momentum was so great that at Telok Betong a 
Government steamer was carried three miles inland 
Telok Betong itself the chief town of the Royal Lam- 
pofg District, 15, with the exception of the residene’s 
house, the fort, and the prison, completely destroyed 

T Thisieserves patticulag notice “Herr Metzger ascended several®ef the 
volcanges of Java, ind often stayed days and weeks together upon them 
and in their immedife vicinity without ever once finding what was, strictly 
speaking, lava 


? Itis now stated that waves, 
served at 6pm on Av&ust 26 


. v a . 


teit of & extraordinary height, were ob- 
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Fortunately the district as a whole was not very populous 
According to the Royal Almanac for 1883 there was on an 
area of nearly 10,100 English square miles a population of 7o 
Europeaas (excluding the military force), 128,939 natives, 
255 Chinese, and 154 Arabian and other foreign races 
No exact estimate of the loss amongst these has yet 
reached Europe, all we know ıs that ıt has been very 
great and the destruction to property not less so 
Except the three parallel chains of volcanic origin which 
stretch from northewest to south-east in the three pro- 
montories already mentioned, the country is flat and 
monotonous, and covered with thick woods In these 
afe the scattered villages and fields of the native popula- 
tion 

On the opposite coast of Java it is the Residency of 
Bantam Hich has borne the full brunt of the wave 
We leasn that at Tjiriagin and Anjer it reached a height 
of nearly 100 &et Accordingly all along the coast from 
Java's First Point to Anjer everything must have perished 
And although no accurate or detailed returns of the 
number of hves lost in this district have yet come in, it 
may perhaps help us to form some conception of what it 
will probably amount to if we state that Bantam, on an 
area of about 3200 square miles, had a population of 350 
Europeans, 565,438 natives, 1479 Chinese, and 21 Arahs 
and others  Betyeen Java's First Point and the country 
to the south of Tyiringin a range of low hills, by alter- 
nately advancing and receding from the ceast, formed 
several small bays and coves, the shores of which were 
more or less thickly studded with native villages and 
flourishing tiacts of®cultivated soil But these wereeless 
frequent in the western part on account of the tigers On 
the eastern margin of Pepper Bay, south of Tyiringin, the 
country was more flat and level, and, preserving this 
character, extended farther inland But fiom Tyiringin 
to Anjer the mountains approached close to the sea 
Along their base ran the chief highwgy to Anjes, thickly 
set with prosperous villages, while Several others hung on 
the slopes Here the full foic€ of he great wave was 
expended , being broken against the rocley walls, it seems 
to have swept round them on the ‘north dnd south and to 
have completely covered the lowerying districts about 
Anjer and Tyirimgin South of Anjer was a bay and 
small valley running eastwards into the land and bordered 
by ranges of hills called Kramat Watu, ewhiclf form* the 
connecting link between the mountain systems to the 
north and south of this point The sea is now said td 
wash the foot of these hills, the invas'on gating tome 
from the west It has been already stated that Tyiringin, 
Anjer, and Merak have disappeared, and all the ground 
which the inundations have not swept away 1s now covered 
with ashes  Tjwingin had six European Bouseholds, 
while in Anjer and Merak together there were twenty- 
two œ 2t 

Further 1eports, necessarily imperfect, have coge in of 
the ruin caused by the inundations along the whele extent 
of the north coast of Java right away to Batavia, and even 
still farther Bridges have been swept away, dams broken 
dawn, villages swamped, afid the cultivated land washed 
bare by the floods, causing, as everywhere else where 
they appeared, great losses of life and stjll greater losses 
in property In Tanara alone 700 corpses have been 
already found Notwithstanding the facts that the ocean 
wave, when once it had emerged into the Indian Ocean 
southwards and into the Java Sea northwards, hael more 
room for expansion, that the Javan coast theneformed a 
kind of angle running back into the land, and that seve- 
ral small islands to the north of Batavia acted as a Sort 
of breakwater, the great wave still possessed such strength 
thateit drove a man-of-war ashore on one of thefe,:slandse 
and tore away its floating deck, Af Tandjong Prigk the 
sea was observed (unfortunately the tufe is not gyen) to 
rise to a height of more than geven feet above the normal 
level, and then 1mmedialy afterwards to sink ten feet 
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below that point, thus giving a8fifference @ seventeen 
feet, while the average diffete&ce between ebb and flow 1s 
not quite three feet Thewater pouged m throygh the 
narrow opening (410 feet wide) between he inner and 
outer harbouis, like a waterfall and, havmg filled the 
basinsj flowed out again in the same manner e 

According to the accounts received up to the present 
time, everything to beyond Pandeglang (south of erang) 
1s covered with ashes, and everything that was in the 
fields has perished Very sone urbe has dso 
been done to the lightly constructed, B&mboo houses by 
the shower of ashes, so that more «han Halfgthe popflation 
(the noith-east portion of the distpet 1$ ge fas the gost 
populous) are without means of gistenance, and, what is 
of far graver consequence, without fodder for their cattle» 
Appalled by the eruption andedreaditg the famine that 
would soon stare them ın the face, they have, it 1s said, 
taken to flight, cgrrying offe witi? them, what, they could, 
and leaving tlfeir territorial possessions in éhe lurch 
It 1s probable, however, that this*has only been in the 
first moments of terror, for the native is wont to clfhg 
tenaciously to his hereditary soil It 15 to be hoped thate 
the Government Commissioner will succeed ga furnishing 
assistance, and that speedily and in mo st@ted measure, 
t$ these especially unfortunate paeple For years they 
have been visited by epidemics, andehave suffered great 
losses from muirains amongst then cattle fidei, during 
the last year alone, the population has faélen €ff ro per 
cent, in numbers , and what makes the case so*much the 
worse 1s that the Government itself has expegienced from 
this disaster losses in public works and im its extensive 
coffee plantations which may safely be reckoned in 
millions e : e. ^ 

What, however, was the immediate cause of this ocean 
wave,gvhether occagoned b$ the rising of sixteen new 
islands (active volcanoes?) between Krakatoa and Sebisi, 
or by the falling in of the cone of the former island (or 
whatéVer be the part of ıt which has desappeaneg), oi" 
whetbgi both causes Baveeco-operated together, must 
remaingnore or less matter for conjecture until we have 
more autheritative details, based on scientific examina- 
tion of the scene of the disaster J T Beatby ^ * 
e * 


Mr Meldrum contributes to tbe Mauritius Mercantile 
Recogd fresh information on the tidal phefomenon of 
August 27 last, a condensed statement of which may be 
given here in connection with the above — 

At Cassis, during the whole day,the water was coming 
and going, but the movement was not taken much notice 
of till about 130 pm The tide on hat day did not rise 
as usual The water came with a gurl rofħd the pong 

f the sea wall, and in about a couple of minutes returned , 
with the same speed This ook place Several times - 
Similar phenomena occuried on the 28th, but to a much 
smaller extent ° * 

At the St Brandon Islands on August 27eCapt R&ult’s , 
vessel was anchored on the west-north-west side of 
Avocaire Island in. 32 fathoms, a cable's length off shore, 
when at 3 pm etfieewater began to rise 20 feet above 
the highest point attained by high water It was then ebb 
tide Quickly the water recede@® qut a veiy rapid 
motion, leatipg everything dry, showing out the shoal 
patches quife dry, to a veay long distance from the 
gsland Before fifteen minutes had elapseg” the water 
10se again with the same velocity for&he second tme, e 
coming up to the fist maike It fas not a wav&, nor a 
billow, no. a high s@a, the water was smfoth, except 
where there were heads of coral, and there à fewewave- 
fettonly w@e produced This motien of the water back- 
wards and fqrwards*lasted up t® 7 o'cloclg p m, the inter- 
vals between low water ang high fWater*b@ing greater 
towards tae evening , at first the intervalsgwere about ten 
minutes, and towards sex o’clock twenty minutes The 
current was setting towards east-north-east of ®he com- 
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pass, and the velocit was ten miles an how At sunset 
the sky inthe westein herigon had a peculiar smoky 
appearan&e, which extehde& nearly to the zenith in an 
east-somth-eas$ direction Ow the 28th, at 4 am, tbe 

same tidal phénomenom took place and lasted up to 7 
am , but it Wis less intense, the alternateemotions of the 
sea havı% only been observed four times When day 
dawned on the 28th there was a peculiar crimson colour- 
ation f¥om æst by, north to south-east by east, and the 
sug after rising showed as if seen through the red shade 
of a sextant e 

Athe Seychelies,&t 4 pm on August 27, the tide came 
rushing ın at the,rate df about four miles an hour, and 
roseetwo feet."eIn about half an hour it receded, it re- 
turned and@eceded — * 

œ This continued gll night and all next day, but the 
action wa®@quicker and theise lower The observations 
were taken&n a chanel apout ga enty-three feet wide, and 
walled in onsboth gides Thê action cegtinued all day 
and part df the next day (29th), but not so frequently 
Atg5 pm $n the 28th the sun was clear and bright At 
sunset there was a lurid glare all over the sky, at 6 30 ıt 
*was much brighter, and at 6 45 1t disappeared On the 
27th the skyevas slightly hazy all day Onghe morning 
of the 29th thÉ suntat 7 a m ewas more like a full moo 
tha anything else, afd appeared about 70° above the 
horizon, instead of 4s usual about 30? At sunset on the 
28th the sain looked as it does through a fog on a frosty 
day in Ernflan¢ 

At Rodrigues, about 1 30 p m on the 27th, the sea,was 
all disturbed» resenfoling water boiling heavily in a ppt, 
swinging the boats which were floating about ın all direc- 
tions ft was then low tige, and most of the boats were 
aground Thess @isturbance in the water made4ts appear- 
ance quite suddenly, lasted for about half an hour, and 
ceased as suddenly as it had commeuced At 23@pm 

a similar desturbance commenced again in the inner har- 
bour, and the tide all e£. sudden rose to a height, of 5 
feet I4®nchts,@vith a current of about ten knóts an hour 
to the westward, floating All the boats whidhewere 
aground, and tearing them from their moorings All this 

» happened in a very few minutes, and then theide turned 
with equal force to the,east ward, leaving the boats which 


were close inshore suddenly dry oh the beach, and drag-® 


ging the Gqyernment boat (a large decked pinnace) fom 
heavy* mporings, and leaving her dry on the reefe At 
noon on the 29th the tide was about its usual haght and 
appeared to be settled The water was very muddy, and 
not nearly so salt as sea water usually 1s, it was little 
more &han braekish , Since this singular occurrence took 
place the sky at north-west has had in the evenings, to 
as late as 715 p m,e very threatening and strange apg 

*pearance%f q deep pur plish red colour 

*"' Tidal disturbances were*also observed on the west coast 
of Réuniqn, and @ppeciajly at St Pierre, on the south- 
west,coast The maximum amplitude (in height) of this 

e tide was abowt a metre and a half The flow took scarcely 
five minutes to rise, after which the water remained about 
a minute at rest, and then receded withthe same rapidity , 
to rise again a minute after Sore 

At East London Gouth Africa) ıt was not low water 

on August 27 til6g9pm At 5 30pm on that day the 
tide-gauge showed 2 feet 3 inches, and the tide was 
running in fast The gauge showed 3 fee? 3 inches at 
5 38, I foot 8 incges gj 5 45 , 1 foot 3 inches at 5 49, an® 
2 feet 3 inches at 6 v Thus, although if was a falling 
tide, the wager suddenly rose 1 foet in 8 minutes, then fell 
1900t 7 inches in € minutes, and 5'inches in the next 4 
minutés, andethen rose 1 foot in 21 minutes hg win 
was moderate from® east south-east, and the baionfeter 
was 30 40, yita dull cloudy weather to squth-east It 
had been obsetved during the early part of the®afternoon 
that the tide Ts oscillating very considerably, Md eblung 
very fast for neap tides . i 


On Sunday, August 26, while coming throughsthe Straits 
of Banca, Capt Strachan, of the ss Avwerley, thought he 
heard ın the forenoon a noise hke that of distant can- 
nonading , about noon the noise was more distinct, and 
1t soog attracted the attention of all on board , flashes of 
light were seen to the south-westward In the evening 
an arch of light rose 1n a short time from the horizon to 
the zenith Three aneroid barometers on board rose and 
fell to the extent of nearly an inch at short intervals 
During a part of Monday, the 27th, there was total dark- 
ness Showers of pumice-stone lasted *ill midnight The 
Av@riley ran back and anchored under the North Watcher 
Island While afterwards passing Anjer Point, it was 
seen that the hghthouse had disappeared, and that great 
damage had been done 

Capt Perrot, of the French bug Branz, reppits that on 
August 26 to 27, in 1? 39' to 2° 59 S and 89° 56 to 89° 50’ 
E of P, constant peals of thunder were heard*in tne 
direction of Sumatra, but without any &ppearance of 
lightning 1n that direction. From midnight of the 27th 
to iram ofthe 28th showers of “very white and very 
fine sand fell all over the vessel" More sand fell later 
on in the day and on the 29th This sand obscured the 
atmosphere On August 28, in 8° 20 S, and 92° o4 E, 
“a great quantity of dust, supposed to be coral dust,” fell 
om board of the County of Flint, and a specimen of the 
dust has been kindly presented by Cagt Rowland, the 
mastei of that vessel On September: 9, in 4° 57’ S and 
79° 46' E of*P, the French bark Gzpsy, Capt Martin, 
*emcountered during the whole day a great bank of 
floating pumice-stone" On Sunday, August 26, in 
o gy’ S, and 105° 57’ E, Capt Knight, of the 
bug 4z e head, about 3 pm, explosions, like the 
sound of heavy artillery, which continued at intervals till 
about 10 pm, the last report making the ship tremble all 
over Next morning the rigging and deck were covered 
with fine gray sand like dust 

Mr Mtldrum remarks that there 1sno doubt that the 
tidal disturbances obseryed at Mauritius and elsewhere 
1n the Indian Ocean*vere due to earthquakes The origin 
of the seismic aves was apparently in the Straits of 
Sunda, and gt a very considerable depth below the sur- 
face There were éarth-waves, forced sea-waves, and 
aenal Waves The destruction in Java was caused, ap- 
parently, by an immense wave of translation The 
extiáoidinary sufhiises and sunsets observed at Mauritius, 
Rodrigues, amd the Seychelles, were probably due to the 

un’s light passing obliquely through fine volcanic dust 
floatihg inthe air, It 1s not improbable that the disturb- 
ances of the magnets on August 27 were due to electric 
currents produced by the action of subterranean forces 
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THE L{TERATURE OF THE FISHERIES 
EXHIBITION 


pow the moment of its 1nauguration, the present 
Exhibition has been the centre of a ceaseless activity, 
and we doubt if its stgeaming thousands of visitor have 
realised the amount of real w6rk which has gone onen 
their presence The results of this, embodied ın an ex- 
tensive hnteratuge, are nw before the public, an add 
another testimony to the faultless management of the 
governing body The enormity of the fishing interest 
and the need of reform in certain of its branches, are 
obvious , and now that the pressys speculating upon the 
*t outcome" of this great enterpiise, all eyes are turned 
upon the executive e The extent to which the Exhibition 
1s Whder State control ıs in itself a guarantee of success, 
and we hail with pleaeure that same system of descriptive 
labelling*of the exhibits, andethe publication of authentic 
etreatiges upon or cofnate-to them, so long characteristic 
ofthegdjacent Rational Museum By this system the 
public nets a tangible resut—a knowledge of that which 
e 


is at stake—becoming thus prepared to form a rational 
estimate,of the final issue 

Of these treatises or “ Handbooks ”—also introductory 
to thé n ore important “ Conference Papers ” to be spoken 
of herezfter—twelve have been already Lublished, and it 
1s to be regretted that they were not ready upon tHe open- 
ing day Foremost among them 1s a powerful treause on 
“The British Fish Trade,” by His Excellency Spencer 
Walpole, whose authority ın these matters no one will 
venture to doubt Here at the outset, we encounter, in 
the deplored absence of reliable statistics, ore of the most 
formidable difficulties of the whole question, ang the 
labour under which the author has collected those upon 
*which he so ably generalises, speaks for itself It ıs 
shown that the East Coaster, Manaman, and Cornish- 
man are—for obvious reasons— gradually monopolising 
the “takes’ and in the discussion upon and ultimate de- 
nuncigtion of the “brand” question, every thoughtful 
reader will agree ‘That a legal reform 1s pending no one 
will doubt, and such statements as those on p 3 regarding 
the registraticn of boats, and on pp 17 and 19 concerning 
the regulation of lights, suffice to show how the follies of 
this world can confound its administrative wisdom ‘This 
admirable work 1s a masterly analysis of the “catch ang 
distribution,” and should be read by all who would grasp 
the question in hand e 

Deahng with the purely legal aspect, Mr F, Pollock 
pioduces an authoritative work on ‘The Fishery Laws” 
The freshwater fisheries are seen to be, of yecessity, more 
protected by law than those of the sea, territorial waters 
excepted , and it ıs 1mpoitant to note the extent to which 
conservators andeother local authorities are empqjvered 
The present aspect of the question 1s ably summed up in 
the authors "conclusion? to this a concise and well. 
arranged work 

The educational side of the matter has not been over- 
looked In the production of a valuable little work on 
the zoology of food-fishes, Mr G B Howes has suc- 
cessfully solved the very difficelt Problem of so dilut- 
mg*a large store of special Rnowgedge, as to present it 
m a form well adapted to the assimilation of the class 
of 1eadeis for which it was avoftedly written , and at the 
sáme time has ccntrived to invest y with dh earnestness 
of tone and a dignity cf conception which canne fail to 
be productive of good to the most castal student We 
cannot expect a composition of this kind to &ssume the 
accurate charactei of a teat-book, and hepce a few omis- 
sions, which moie mature reflection would have remedic@, 
constitute faults which should readily ge eoverlooked 
Altogether the author may fairly be congratulated on 
having scored a genwne success Mr W S Kent 
has done good service by bringing into one volume a 
synopsis ot the distinctive characters of evgry species of 
Bntüsh fish His work, welcome for this ason alone, 
also E pag observations upon fishes an® captivity, 
made during his career as naturalist to various existing 
aquaria 
the feeding of fishes must not be taken as necessarily 
indigative of their natural habits The strange, guarded 
pode of progression of the Boar-fish, John Dory,and others 

escribed, can also be «een in the Pike in his native run 
Much of the controversial matter in thfs book, befitting a 
confrence parer, would, so treated, ha€e entailed a de- 
sirable curtailing of this, a popular work of reference 

Man's all-prevailing imagination 1s wisely checked in 
“ Sea Monsters Unmasked,” in which Mr H° Lee collects 
the scattefed hteratufe of this subject, and, puts in a 
strong plea for the “cuttle theory," of which he is a 
well-known champion An able defence of Pontoppidan 
1s mamtamed, and one novel record set forth in this work 
15 the dissipation of superstition—the kraken of our child 
hood—by a bishop—a Norwegia? however, and in the 
eighteenth century The two last-named manifals are 
illustrated, and all concerned merit congratulatión upon 
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the production of such examplesios xylographic art as 
cover pp 18 and 21 of the latter"¢ork 


The four following volfinses mre devoted $ the more 


piactical side of the industry My E èW. Hgldsworth 
gives an exceedingly clear and systemf&tic account of 
“The Apparatus for Fishing,” and by tl: use of well- 
chosen similes succeeds in making plain his gescriptions 
of ihe most mtrıcate apparatus, The advances dependent 
upon the introduction of the “ketch-nggeq” boets must, 
as here set fortb, impress the reader with the reed and 
value of improved apparatus 
the varous topics are treated by sq cofnpetent an author, 
the reader can form some definie notfongof the 1681 prac- 
tical difficulties which our fishermen trysunéer 
and other hke matters are also iy dealt weth in the two 
following works, by Messrs J. G Bertram and W M. 
Adams iespectively The fermer 1s*a plea fog “The Un- 


From ghe magrer in Which 


el hese 


appreciated Fisherfolk," and the laiter degls with the 
* Fisheries and Fishermfu of fil Cofintries.” Much fresh 
testimony to fne antiquity of the industry andthe remaik- 
able community of iis followers—*w herever they are found 
Then Mard- 
worked lives are shown, as generally acknowledged, to 
bring in but a scanty remuneration, acgompamied by 
ceaseless Ahxiety and danger how £ar tWe former is not 
at times due to their inherited eonseivatism— esr ecially 
as regards the bait question—remains yncertain The 
moral attributes of tkeir lies, often untainted by *'civil- 
1sation,” are fully attested, and any one who hes witnessed 
the operations ircident upon, say, a Scotch herring take, 
wfl know that reform in this 1ewect 13 more needed 
Among the “gutters” and others accessory to the work 
than among tke fishermen proper The evidence adduced 
here andgelsewheie points to & need ofeimmedifite reform 
in the apprenticeship question, much that 1s bad in it 
being cue to existing 1egutatiéns The shetch given of 
the decay of the Irish fisheries 1s to be deplored, but of 
their restoration a kope stul@ingers It is certain that 
if 8fr fsheifolk “know nothing whatever abeyt fish, 
excep the way to catch shem,” they know this at least 
thorogghly Mr *Adams claims for Oppian the dignity 
of an ich¢hy ologist, and gives ZElian perhaps moie than 
his due on p 16 of his book An incident, bearin® uff@n® 
the féundation of “Hollands Mautime Ascendancy”? 
(œ 379 vill not fail to interest our readers at the piesent 
tme, and we note that neither Mr Adams’ Msearahes nor 
those ofany one else, have yet satisfactoiily cleđrèd up the 


- origin of trawling 


It ıs not reassuring to compare the state of affans in 
India, as detailedin Dr Day’s Manual, accopging to 
which, matters in that land stand as fhuch in need of reform 
as at home The author attributes ghe existfhg deplorakle 
ccndition of the Indian fishermen largely te musiule, bug 
more especially to the weighteof the salt-ixyqmposed by 
the Briush , indeed, this topic is the refiain of the whole 
book, and the authgr’s own 1nVestigátions go Yar to sup- 
As might be expected, here arf some 
curious customs and forms of apparatus described, in use 
among men so interesting as these from an ethnological 
pomt of view e*Seme speculations on P 37 as to the 
behaviour of ova in mud are $t least suggestive as our 
knowledge stands, and it 1s singestly to’be regretted that 
we have xo British representative" of the air-breathing 
Ophiocephalide described n p 31, for if so, we venture 
to say that reform in the matter of our frfshwater-fish- 
eres would be less slow Dr D8y afo furnishes a worke 
on “Fish Culture,” inswhich he gfves a historial review 
of the different aspects of this sulgect, fof altogether 
favourable to our own possessions Bewdllng ghe need 
ofeGovernmental action, and deplowng thé lack of statis- 
tical evidence updh which to*generalisg, the writer has 
either c@llected or furnished, a masof information which 
will bot enlighten the public and prove 6* service to the 
practical man The style of this book is somewhat heavy, 
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ani might be improve by a little jadicious thinning 
Both Dr y's books aye iflustrated—ain the cise of the 
former sofhewhat unintelugibly No one interestel in 
fishing Will regget th® failure ofean attempt (made, we be- 
heve, by the date F Butkland) to acclimatise the Sheat- 

fish (Silurus) € : 

M, C Fryer, ın his work on “Salmon Fisheries,” 
throws some doubts upon the necessity of elaborate artı- 
ficial breeding, ın a weighty aigument, having for its key- 
stone the restoration of our waters by the removal of 
poll&tion "Che miSicacies of the vexed question in hand 
are adenrably put &effre the reader, 
that, 1n some gises, existing obstacles could b» removed, 
or tifat at least®considerate action could, if exeicised at 
the right tihe, beneficially modify the present state of 
affurs. In a comearison of the “pass” and “dam” 
systems, tt® success of Coofper’s pass, on the B ilisodare 
Ruver, Irel fhd, 1s a@luce@ as æ strong argu nent for the 
salmon-laddef Tæ reported" death, afte spiwning, of 
thé kelts ofS British Coyimbia opens up a new field for 
ingeiry , and those interested in animal incell:geace, so 
much discussed in these pages, will find here some inter- 
esting additio il testi nony to the capacity of the salmon 
The au'hor s*des:ription. of the diwn of life on pp 13 
and 14 might be adVangigeoussy improve è 

Te only remaining volume, one by Mr J P Wheel- 
don, treats of € Angling Cubs and Preservation Sozie- 
ties? , anġın tgacing the giowth o^ many of these 1t 15 
shown that they have done good work, as, for example, 
the abolition of “snatching” and “night-lning” The 
opening renfarks, I% sever, are not favourable to the 
majority of those in Landoi, whose members uafortu- 
nately constitute more qnin ninety pec cent of our 
Thames anglg-community Ia tracing th f chinzes 
wrought 1n our local watees, the village poacher of old 1s 
compared with the modern steam laiench as a destfoyer, 
and one m?te protest agaigst the latter 1s lodged by the 
writer, 2 champion in te Cane It is inportant tggiote 
that tie best fegulated witers are tho.e in Which the 
management 1» vested in the Indy of res'deftelocal 
bodies ° 

« eaSuén are these ‘ Handbook," the main potiio1 of a 
series which will doubtbess form a ço nplete, but nane too 
hopeful, epitom? of the subject-matter We now furan to 
the “ Conrfewence Pap2rs ” e 

Tne'ineetings at which these were reid and discus setl 
were all thiown open to the public, and, wh&t 1s of 
greater importance, there were to be found present influ 
entials of all grades and nationalities from royalty down 
to the ®ery fislfermew ani dealers whose immediate in- 
terests wereender discussion The chair was invariably 


dtcupisd py, some ofe of authority—.n one case by às 


“sole living “ Minister of Fisheries" 

Of the *iftasterly inaugural addiess delivered by Prof 
Huxley, awd of theepapew by H R H the Duke of Edin- 
burgh, waich formed the subject of the first sitting, the 

*public have afteady been fully in‘o1 ned, and no one who 

was present at either of those meetings could fail to observe 
that the surrounding, augured at least gn active future 
Concerning the address, guffice it to say that the truth of 
the only stitemant uffen which dissens on has been raised 
—by a carping minority who hive entirely misunderstood 
the 1eal meaning 1mplied—has been moieefully verified 
at each subsequent sitting (We refer to the inexhaustibility 
of the herans-fis'wiiee The very fact that 1n the latter: 
admnakle pipe: an a&empl has been made to esti nate 
fog the first m ow national tak& pf fish—615,000 tons 
per anpum-eto say nothing of other statistics, gathered 
with 1rimense*l1boar, 1» 1n itself su 
mediate action, striking gs it does gt the very root of 
the evil at pest existing —at the same tıme for ning a 
good starting point for futur® in restigation 

Beyond the @rmal passing of a vote of thafks, these 
were both dis nisséd without diScussion, that upon the 
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the twenty-six papers which follow on were all &eely dis- 
cussed, both the length of the paper itself and of each 
speaker's remarks being under control, such as favoured 
a thoreugh sifting and all-round investigation of the topic 
under consideration—the object being tô get at facts 
rather than to frame schemes The Ex‘ubition itself 
shows the far reaching interests of the fishing industry, 
butin the account wiich follows we have attempted to 
roughly classify the worx done in conference 
The gravity of the important q 1estio wof “ supply " will 
be Seriously incieased should the mgentous argument 
advanced by Sir H Thompson on pp 14 and 15 of his 
“Fish as Fool? be substantiate! This piper is of 
great value, embodying as it doe» the mo.t recent ana- 
lyses m the question, of which 1t must bs admitted that 
very little 15 known, and dissipating certauf cherished 
but fallacious notions, in matters dietetic Deploriag our 
national indifference to these, the author foignulates them 
for all conditions ofmen, on the supposition that fish shall 
be eaten, giving some valuable hints for practical treat- 
ment It 13 well known that the West Hizhlander would 
prob ibly rather starve than eat the eel which abounds in 
*hs waters, anl which, the experienced author of this 
pape: sho vs, supple; the very requisites of which he 
mest stand; in need 
Of first importance among a series Of paper» dealing 
with our home sea-fisheties 1s that on “ The Herring Fish- 
eries of Scotland,” by Mr Duf, MP Certain aspects of 
this question have been before the public for some time 
past, but the conc.usions drawn by the writer all point to 
the troduction of improved appaf&tus and harbour 
accommodation, and to the repeil of any restrictive 
legislation. which may exist 1n this—a matter 1n wich the 
curient offi iil report sho vs that we do not know suffi- 
cient of the habits of the fish themselve,; to even account 
for their movements, still less to legislite upon their 
capture *This papę will be of great value to the piac- 
tical fisherman, and fufmishes a good survey of all sides 
of th: indusny Mo gleater argument for imprbved 
tackle can be ad@uced than that of the change wrought 
1n our heng fisheries by the substitution. of cotton for 
hemp netting Tnegciosely allied “ Mickerel an1 Pil- 
chard Pisheries" form the subject o^ a thoroughly piac- 
tizal paper by Mı T Cornish, himself a worker In the 
absence of'stausfics to prove otherwise, 1eform points in 
the same direstion as for the heiring-fisheies Fuller 
formation on the question and probible cause of the 
fluctu&tion1e the “boat-side” price of mac erel (p IO) 
would be aczeptabfe Although the habits of the pilchard 
baffle us, the author show. that where these fishes do 
occur they are most productive, and giving some interest- 
ing statisties concerning them, he advocates the esta- 
Linien oes cheip market for their sale In the dis- 
cussion whi&h follows, Prof Brown Goode gives à short 
but interesting account of the American mackerel-fish- 
ees To sioit papers on “Trawling” and ‘ Line 
Fishing,” respectively by Messrs A W Ansell and C 
M Mundihl embrace,ali the infor nation upon ouæsea- 
fisheites other than that giveneabove Our readers awe 
doubtless aware that a Commission 1s no v inquiring into 
the disputes bejween thé advocates of these two great 
system» and much of the matter contamed in fhese 
papers is nituially devoted to them An amount o* useful 
Statistical informat on 1s collected, and certain subsidiary 
questiofis are discu ased in their bearing upon the industry, 
notably these connected with transport Thé old belief 
that the beam-tiawl displaced and destroyed the ova of 
our*deep-sei fishes has been but 1iecently shattered by 
Sars, but Mi Ansell adduze» evidence to show that the 
Question Sf shor e-trawling demands investigation There 
tan beno reasonable Aoubt but that trawling will be the 
fishingef the futthe, it gives constant employment for 
the whole year, all objections raiselagunst it are dissi- 
° e 


latter being adjourned seve die, but the subject-paitters of 


e. e 
Pat 
e 


36. * cs i 


Lg . 





pated, and its advance must be sought in the application 
of steam pwer It will be generally admitted that our 
existing home-difficulties are in no way due to defective 
apparatus 

Capt Temple, in writing on “ Seal Fisheries,” adopts 
the wise course of holding himself responsible only for 
those of which he has had actual experience, leaving a 
hiatus, filled ın during discussion by Mr Martin and 
others Devoting but httle attention to the legal aspect 
of the industry, which we venture to say stands, with us, 
sorely in need of rgform, the author seems more hopeful 
than the world at large of the chances of the chase Bhe 
body of the paper sets forth the modus operand: of the 
um@enviable life of the sealer, whose lot entails great hard- 
ship, often 1endered none the less buoyant for an excess of 
ou, nor the less happy under a "truck system” More 
might hawe been said with regard to this industry 

Turnpg now to other countries, we have most pio- 
minent a highly important paper on “The Fishery In- 
dustries of the United States," by Prof. Brown Goode 
Some idea of its contents will be formed when we say 
that ıt fully bears out the impression made by the magni- 
ficent exhibits of that country, to study which delegates 
have even been sent over from other lands 
1s a mme of useful information, and the iefreshing 
speeches which have fallen from its author during the 
Conference meetings have shown how much remains un- 
tapped The accounts given of refrigerator-cars, special 
oyster-trains, of the utilisation of waste, and the well- 
known potting system on the economic side , of floating 
hatcheries, of the artificial propagation of fish (twenty- 
seven species), andeother practical topics, and onthe 
administrative side, of the amount of liberty allowed in 
matters where a more jealous State might inte1fere, surely 
point to a common moral The history of the Menhaden 
fishery cannot fail to strike all readers as an example of 
what can be done by persevering in a “new departure,” 
and it 15 important to note that the system of manage- 
ment and insurance of the boats composing the American 
fishing fleets 1s such as to give eWVery wnpetus to the work 
by arousing the best interests of the mes, at the same 
time insuring those of the capif&list ‘The statements 
advanced in both this and a papg on thè Canadian 
fisheries, by Mr L Z Joneas, are based upon deduetions 
from a most perfect system of legistration The status 
of the latter country—jealous of its reputa&ton—h fishing 


matters 1s everywhete recognised, but even V has to re-, 


cord the failure of attempts to artificially cue the cod — 
the staple fish of its trade—and the write @eqlorese for 
good reasons, the want of export trader? in this the lead- 
ing enterprise of its fishing population The herring and 
mackerel fisheries are also dealt with, and it 1s reassuring 
to us to read that for the regulation of its lobsteg fisheues, 
of ten years’ standing, Government measures aie still 
being taken The written account of the ga? fishery 
conveys a good notion of its importance and a far better 
one of its technique than do certain sanguinary models 
exhibited in the Newfoundland section The method of 
working a steam service on a wage system (in connection 
with their Great Lake fishewes) 1s worthy of attention 
oming nearer home, Prof Hubrecht, on behalf of the 
Dutch Government, tenders some very valuable observa- 
tions @pon the “ Oyster:Culture and Ffshertes in the 
"Netherlands ”’ Upon the present state of our oyster- 
beds no comment is needed, any more than, upon the 
fruitless efforts on the part of private 1ndividuals te esta- 
blish new fisheries in oufown waters The experimental 
evidence—the result of observations still going on— 
brought forward by the author 1s. of the highest impott- 
ance, statistics favourable to artificial culture are given, 
the priod of sexual maturation has been determifed, and 
these and other similai facts ascertaihed all point to the 
conclusion drawn, viz that “a closefume may be of 
service, but that the great thing appears to be to lave a 
e ° 
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fair potion of the oysters on du lotna a natural bed 
wholly undisturbed for a gewes Of consecuWwe years ? 
This fact, discovered by chande if the N etherlands, em- 
bodies the sense of a staterygent made éy P*of Huxley in 
the matter in his opening address e It is néteworthy that 
the purely scigntific biological and phygfco-chemical 
aspect? of this question have received their fulshare of 
attention . 

The main question bearing upon Mr G Hatding’s 
paper on “Mollusks” is that of bait As the matter 
stands, action would be premature, untgait cap be shojyn 
that other forms of bait than those IW,In use are Sf no 
aval It is well known that, on the one,hatnd, fishermen 
aie often compelled to stay on sho1q for waft of*bait,and 
on the other, ıt must be remembered that fhey are as 
conservative in this matter as in any which concerns* 
them, but the fact that un@er Ze circums@inces the 
Lofoden Islanders carry og a bysk catch by eid of the 
** gill-net;" musi got be overfooked m . 

e. 


(To be continued.) b ° 
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THE PARIS OBSERVATORY EQUATORIAL} 


‘THE acc8mpanying illystration repre@nts the re- 
maikable appaiatus recently@et up in the Obser- 

vatory of Paris, to which we have before called 
attention, the ingenious construction of which js due to 
M Lewy, sub-director of that establishment € Begun 
under the administration of M Delaunay, inferrupted 
durifg the wai, thanks to a new acteof mugificence on 
the'pait of M. Bischoffsheim, it has now been finished 

To answer the requirements of modern astronomy 
equatorialseare necessarily gigdhtic Lxegthe funs of 
modern waifare, each new appargtus 1s constructed on a 
larger gcale than that, of its pedécessois, though it 1s not 
for purposes of destruction that they are aimed at the 
celestial bodies * . i 

Thé&dvantages of the new equatorial mre *ér) that it 
measure great angularedistances, (2) that it enables 
observatjons to be*made with comparative ease and 
rapidity Seated on a fixed chair apait from the support | 
af the instrument, the astronomei 1s as if placed befor®* 
us wrtfng-table The enstrument Obeys him, not he*the 
instgimeftt 

Thg new telescope 1s bent at night angles onge part 
directed 1 a line with the axis. of the earth, and capable 
of turning round itself , the other perpendicular to it, and 
therefore moving in the plane of the equator At the 
extremity of the latter 1s a mir101, and at thg elbow gf the 
telescope, ın the interior, another mirror, both forming 
with the axis an angle of 45? These murors are In^. 
ténded to reflect to each other, and finally to tHe ®bserver e 
seated with his eye at the eyepi&e, the imag® of the star ' 
which 1s the object of observation 

The loss of light fram successive reffections fs hardly 
ferceptible The deformation which the images might 
suffer from the use of minors of insufficient thickness has 
been guarded against In its optical qualities, too, the 
new equatorial 1s efbtesurpassed by any telescope in the 
Observatory Two advantages Have ghus been secured— 
the power of measuring great angalat distances, and that 
of exploring the ent.re heavens, the observer regulating 
the apparatus himself, and got needing tg shift his 
Rosition 7 

Another bemefit 1esulung from fhes® happy arrange 
ments must also be mentioned—the abolition 8f the 
Observatory with a *eavy, ungainly and® expensive 
dome, and the substitution of one of much srealler 
c@mpags and of much simpler construction It con- 
sists of a movabÉ part coferin the object-glass 
end, and eof a fixed pait iphronfateds tb the ob- 
server When proceeding to make obsgrvations the 
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observer draws away the movable part, which readily 
rolls on arailway. The extremity of the teles:ope bear- 
ing the mirror of the objective is thus left uncovered, 
while the asjronomer, ensconced in his fixed part as in 
his own room, and sheltered from. all inclemencies df 
weather; studies the infinitely great in conditions as com- 
fortable as those of the naturalist who examines under 
his microscope the infinitely little. 

Seeing it is but just that those who bear the burden 
should also enjoy the honour, we again state that the 
optical part of this instrument has been executed by thee 
Brothers Henry, and the mechanical part by MM. | 
Eich&ns and Gauthier. | 





THE INSTITUTION OF MECHANICAL 
* ENCINEERS 


HE Institution of Mechanical Engineers have held 
their autumn meeting this year in Birmingham—a | 
town which for many years was the headquarters of the | 
Society. The returning to their former seat was specially | 
opportune, because the first paper on the list related to | 
one of the greatest of Birmingham worthies, viz. James | 
Watt. The title of the paper was “ On the Inventions of 
James Watt, and hapan preserved at South Kensing- 
and Handsworth.” The author is Mr. Ed var1 A. Cowper, 
who, from his lonz connection with en zineering both per- | 
sonally and through his father and uncle, is perhaps a& 
well fitted as any min in England to trace out the course | 
of Watt's inventions. @This he his endeavoured to dg, | 
using as his main guide the numerous models preserve 
partly at the South Kensington Museum, pwtly at the | 
Patent Office Museum, and partly at Jamss Watt’s house © 
at Handsworth in Birmingham. Some of the models at 
South Kensington were.in danger of falling altogether to 
pieces from dry rot ani decay, but o ving fo the exestions 
of Mr. Sandham, the curator of thi$ department, they 
have, as far as possible, been rep Sred¢ whilst, in addi- 
tion, a complete set of photographs his been taken, 
whith, even if the models themselves sh8uld cease to 
exist, would preserve their appearance ead coffstruction | 
to future ages. e 

The sequ:nce of James Watt’s inventions with regard 
to the steam engine is stat»d at the end of Mr. Céwper’s 
piper as follows :— * 

Firstly, in 1769 he made an invention (the separate 
condenser) which was practically an improvemgne on the | 
Newcomen enzine, the effect of which*was to work 
pumping eagines more economically and quickly. 

Secondly, in 178¢ he produced rotative power for 
driving factories, obtaining it in a manner by Raving a 
heavy balance weight to act one way whilst tlse steam 
acted the «ther way; however, the obtainings rStative 
motion by steam was an enormous advantage, far greater 
in its effect,in the authors opinion, than the ingprove- 
ment in the pu nping engine. 

Third; the crowning invention ef 1782 made the 
steam engine the one useful motive power, by making it 
double-actinz an4 fit to drive cotton mills, flour mills, and 
all other machinery requiring rezuPar rotative motion 

These various stages are illustrated bf the models 
above mentioned. It is indeed doubtful whether there 
exists at present any model embodying the fira idea of 
the separate condenser; but there is a most interesting 
model at South KensinztoM showing the condensgtion of 
steam in a separate surface condensgr, composed of a 
lar@ number of vertical tubes and provided with an ai 
pump. This form of condenser, which in many cases, 
such ag marine engines, has superseded all others,#3 thus 
proved.to have beea invented by Jaifes Watt, anf not 
only invented, but brought to a high degr of perfecfion. | 


H 
t 
i 
$ 








I 
i 


; forms, which are illustrated b@gnodéls at South t 


| single-acting, but double-acting. Here the chai 


| epur wheel on 
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points equal to. the best. moderp efemples 
condensation. Ce 
The only model actually exhibited was an engine i 
character of Watt’s patent of ®71. [t is single acting, 
and has an open-fopped cylinder, air pump, end con- 
denser. ‘Phere is a heavy bob on the connecting rod, 
which is used to help the piston up, while the vat ume 
formed below it causes it to descend on the return stroke, 
thus obtaining rotative motion. This engine, thowever, 
has a crank, and it is known that for many years Watt 
was afraid to use the crank in his engines@&s it wWas-sug- 
posed to be barred by another patents it istrug that bes 
patent of 1771 shows a crank composed of gepin in z 






disk, but this is carefully termed “thè point of attach” 


ment of the connecting rod.” In practice, however, he 
used other methods, chiefly the, well known sup and. 
planet motion. Of this there are several aeos 

ensing- 
tack or 





ton. There is als@2 device consisting of & long 








la ider fixed to the end of the connecting rod and @gging® 
into the teeth of a spur wheel on the engine shaft; thee 
rol being guided by means of rollers running in a guide. 
plete, so as to keep it in gear throughout the revolution. - 
x 


Turning noxfo the 1782 patent, we find whe 
cries as “the new improved tnzine,ghe piston o 
is pressed forcibly both up vards and dowawards b 
power of steam,” that is to say, the engine i 
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used between the piston-rod and beam is replace by a 
paraliel*motion, and the engine takes very much the form 
whiclf was still common for shop engines withfh recent 
years. A good model of such an engine exists in the 
South Kensington Museum. ° é $ 
Some variations of this engine, probably mde subse- 
queatly, gre also illustrated by m» els, such as the Bull 
engine, in which the piston-crol passes out through the 
bottom of the cylinder, and takes oll of a beam placed 
lower dA. è i < o w 
Still mong interesting arg Wop proposals to make ise 
of the expgnsion of staan for the saving of fuel; a dia- 
gram ia one of his specifications shows that he fully 





unéerstool this action, and he gives several methods by ee *. 


witch the “load upon the piston may*be varied so that 
when pe pressure is least it shall have least wars to do. 
One ef these is to mount a weight high up above te beam, 
which would be lifted when starting from either ent. of 
‘he stroke, and fall after passing the centre; this has 
beea used even in recent times with good results. Several 


| m'scellaneous inventions of high interest are also de- 
| scribed ; one of these is the well-known invention of The 


steam indicator in probably its earliest, and rust form, 
AnSther is a counter for telling the Vevolutionseof an 
engine, of which an actuil specimen in good peser 
remains in the Patent Office Museum. ©. 5 Ro XS 

There is also an. arapgement fof obtaifing rowy mo- 
tien in opposite directions out of the same engine by 
means of two connecting rods starting froma cross-head 
at one end of the beam, but worxing opposite Ways. 
Another model shoe tero hamm:rs worked by a single 
engine, fhe one lifted from the @elly like an ordinary 
forze hammer, and the othzr by d wein? the. till like 


| a tilt hammer. eA yet more curious evic® is a. semi-rotary 


engine, of whieh an unfinished model remains in the 
Watt Room at Heathfield Hall. Here. there ia piston 
fi€d in a radialline.to the shaft, wifMin & Jarge disk or 
cylinder. Inside this. cyjinder, at @ne part, js adixed 
support, against which she steam presseg eachevfiy as it, 
acts againsg the piston, in either one directién om the 
otifere The reciprocating shaft was pade fh act by a 
two rfcks attached to the pump rods. 
eWatt also invefited a very simple formeof Tatasy engine, 
which, as Mr. Cowper states, has probably beea rein- 





The arrangements in this molel, aecording to Mr. Cow- vented at least fifty tim^g since 1782, the year. of his 
per (than whom there can Be no better authority), are in | patent. 2 A 
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This leads bs gf notice the Watt Rcom, or attic 
worksgop of Jans Vatt, which still remains at Heath- 
fieldeHall precisely a$ he left ıt—hıs lathe and bench 
standing et thg window, pis tools lying about, and his old 
leather apron hugg on the vice There are numerous 
shelves*vith drugs and parcels on ghem, chiefly 1elating 
to hig invention of copying-mk, and nests of sntall drawers 
efullof tools, but the principal objects which strike the 
at&entiop are two large machines for copying sculpture, 
whether in marble, alabaster, or wood Cne cf them 
copies to the exact size of the or,ginal, but the other is a 
ine, taking a copy on a very reduced scale 
‘Fhe constru€tion ef both machines is desciibed in the 
epaper, awd Dears.testimony to the inventive and mechani- 
cal gegius of James Watt The principle in each case 
consists 1n using a bar or slide, having at one end a blunt 
pointgo feel dver theesurface of the model, and at the 


other gnd a quyck-running drill to cut away the suface of | the little inequalities of theemetal, 


the matgrial operate ons” This drill gs worked by a light 
cord gttached to an ordinary foot lathe, whilst the baz, 
* by means of a sltilful arrangement of tiussed frames, 1s 


* made movable ın any direction as the feeler passes over 


the model The mocel ard work can also be rotated, so 
as to beget at an angle for bandcutting, &c The dalls 
and cutte@s, ofswhich a lgrge number are preserved, are 
excellent in their @esign and workmanship Tkesé mae 
chines were apparently the amusement of Watt's late 
e 

years, and are frequently referred to in his correspond- 
ence ® They were neve: protected in any way, and partly 
perh@ps for that reason have never been followed up and 
brought,to pergction 

The second paper read was a report by the Résearch 
Committee on Friction The Institution experiments on 
friction, yhwh have®been long delayed, have at length 
been carried so far as to admit of the publication. of an 
interim 1ieport, prepared by Yr Beauchamp Tower, 
which groves to be of great interest They are, properly 
speaking, experiment on /uZzzcation, being conducted on 
a inel» sig el shaft or journal, which couldete tùn at any 
given velocity, and onewhigh iested a bigs bearirg 
carrying a loaded frame By altering the lead on this 
frame the pressure per square inch on the brass could be 


‘em fitered, and the temperature could also be, altered by 


e much 


means of gas jet$ under thegournal As a standar@ of 
comparison experiments were first tried witlf thesunder- 
side of the journal running in a bath of oil, so ag te give 
the thaximum of lubrication The results of these experi; 
ments were to show that the friction of bearings und@r 
such cucumstances follows the laws of Jiquid 1athe: than 
(ag usually assumed) of solid friction These laws aie 
very different Solid friction varies directly as the pies- 
sure pefunit ofgarea, 15 independent of velocity at, low 
speede (Morin), fut decreases with increasing velocity at 
high ggedfis (Galton, &c) Liqua friction, on the other 
band, 1s independent of the pressure per unit of surface, 
1S dufcily dependent on the eatent of surface, and in- 
creases ag the square of the velocity In fact it is Sot 
friction at all, but the shearing of one part of a moie or 
less viscous fluid across another as the above law 
plainly indicate Now the Inst@ution experiments show 
that, in the casegof ®l-bath lubrication, there as really a 
film of hqua oi] Sersounding the journal and keeping it 
away from the brass; and that what „a$ called jou:nal 
friction 1s really the shegring of one part*of this film ı ver 
the othef, In such cases the friction may be exceediggly 
small 1n soffe of these experiments it actually was as 
low*is 1/rccoth, afid 1/sooth eis easily attained. This is 
ow wiat is generally Supposed to obtain The 
limgt of Pressure appeared to be about 600 ]be per square 
inch Beyond tlas the oil ıs squeezed out,and thë metal 
sezes "? "phis is of ourse with hugh speed and constagt 
pressue ? #ith Mw speeds and interm.tten® pressure (a 
was pointed out in the discussion) very much higher 
pressures are admussiple. ° 
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So far the experiments were satisfactory, but when 
tke o1l-bath was replaced by ordinary modes of lubrica- 
tion, great difficulties were experienced When the oil 
was introduced fiom above through grooves in the brass, 
ij was found that, however these wgie cut,tnd at what- 
ever part of the brass then opened, the tearing seized at a 
comparatively low pressure The fact that such methcds 
do as a matter of fact answer with ordinary railway 
vehicles 1s accounted for, it 1s supposed, by the end play 
of such bearings, and probably also by the general vibra- 
tion When, however, a pad fe& with oil by capillary 
attraction from a bath below, was placed below the 
Journal, so as to press lightly against it, satisfactory 
results were obtained, although the lubrication was so 
slight as only to appear to the touch as a shght greasi- 
ness The laws here, however, approximated to those of 
solid friction, and probably the oil merely*acts to fill up 

and se practically 
render ıt smoother . 

A curious subsidiary result should be noticed When 
the oil-bath experiments were 1n progress, advantage was 
taken of the brass being removed to drill a hole in it 
for the subsequent tests with ordinary lubrication On 
resuming the running, however, the oil was found ın the 
hole, and on a pressure-gauge being attached, the finger 
rose to above 200 lbs per square inch, which was 
the limit of its indications Thug pressure was above 

| the average pressure on the brass, and shows clearly that 
the surfaces are separated by a continuous film of oil, 
having at each point an actual hydrostatic pressure due 
| to the external pressure which obtains at that point 
le Cn the whole, these experirfents, while to a great 
extent confirming the well-known researches of Prof 
Thurston ın America, throw a good,deal more light on the 
curious phenomena and laws of journal friction Their 
results (including some on temperature, which was found 
to have a marked influence in diminishing friction) are 
conttined in a se1ies of tables, which our space forbids us 
to pub.isb, but which can no doubt be obtained, by any 
one interested, from the offices of the Institution, at 16, 
Victoria Chambers,.Westminster 
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d NORDENSKJOLD'S GREENLAND 
EXPEDITION? 
LÀ e 
II 


I^ my report of the expedition of 1870 I drew attention 

to @ gay ey mud which 15 found n circular cavities, from 
one to thiee itet ın depth, on the surface cf the inlard 
1ce, nct only near the shore, but even as far inland as we 
reacted on that occasicn. My companion on that occa- 
sion, Riof Derggien, discovered that this substarce 
formedehe substratum of a peculiai ? 1ce-flora, consisting 
of a%uentity of different microscorical plants (algae), of 
which scme are even distributed beyond the clay on the 
ice 1&elf, and which, in spite of their insignificance, 
play beyond doubt a very important part in nature’s 
economy, fiom the fact that their dark colowefar more 
readily absorbs the sun’s feat than the blush-whste ice, 
and thereby they contribute to the destruction of the 1ce- 
sheet, and prevent its*extension Undoubtedly we have, 
in no small degree, to thank these organisms for the 
melting away of the layer of 1ce which once covered the 
Scandinavian peninsula I examined the appearance of 
this substance in its relatjon to geology, and de- 
monstgated — 

I That it canpot have been washed down from the 
fnountam ridges at the sides of the glaciers, as 1f was 
found evenly distributed at a far higher elevation than 

: Gentinued from p 93 e e 

2 Late y described by PrcfeV Wiıttreck ‘‘ Om Snons och Isens Flora, 
Sarfaldt 1 ArktisMa "lrakterna " Ur “A E Nordenskjold, Studier och 


For&nngar foranledda af mina resor 1 hoga Norden” (Stockholm, 1883 ) 
See NATURE, vol xavill p 304e R 
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that of the ridges on the border of the glaciers, as well as 
in equal quantity on the top of the 1ce-knolls as on their 
sides or inethe hollows between them 

2 That neither had ıt been distributed over the surface 
of the ice By runnjng water, nor been pressed up fram 
the hypothetical bottom * ground " moraine 

3 That the clay must therefore be a sediment from the 
air, the chief constituent of which is probably terrestrial 
dust spread by the wind over the surface of the ice 

4 That cosmic elements exist ın this substance, as it 
contained molecules *of metallic iron which could be 
drawn out by the magnet, and which under the blowpipe? 
gave reaction of cobalt and nickel 

Under these circumstances the remaikable dust which I 
have named “‘kryokonite,” ze ice dust, obtained a great 
scientific interegt, particularly as the cosmic element, viz 
the matter dÉposited fiom space, was very considerable 
Even late students who#have visited the inland 1ce have 
observed this dus& but in places surrounded by mountains 
from which it might with more probability have been 
washeddown They have, therefore, and without having 
examined Prof Berggren's anc my own 1esearches of 1870, 
paid little attention to the same, while the samples brought 
home by Dr N O Holst from South Greenland ın 1880 
were not very extensive 

But now Dr Berlin brings home from a great vaniety of 
places ice algae, whach, I feel convinced, will contribute 
fresh materials to our knowledge of the flora of the ice 
and snow For my own part I have re-examindtd my first 
researches of the kryokonite, and they are fully corrobore 
ated Everywhere where the snow from last winter 
has melted away, a fife dust, gray in colour, and, when 
wet, black or dark brown, 1s distributed over the inland 
ice in a layer which I should estimate at from o I to 
rmm ın thickness if ıt was evenly distributed over the 
entire surface of the ice It appears in the same quantity 
in the vicinity of the ice border surrounded by mountains 
as a hundred kilometres inland, but in the former l&cahty 
itis mixed. with a very fine sand, gray in colour, which 
may be separated from the kryokonite* Further inland 
this disappears, however, completgy — Gfavel or real 
sand I have never, in spite of searching for qnem, dıs- 
covered in the kryokonite The kryokonfe always contains 
very fine granular atoms, which are attracted by the mag- 
net, and which, as may be demonstrated by grating 1n an 
agate mortar and by analysis under the blofpipe, ‘consist 
of a gray, metallic element, viz nickel iron ein general 
the dust ıs spread equally over the entue surface of the 
1ce , thus 1t was found everywhere where the en8w fr8m 
the previous year had melted away, while, to judge by 
appearances, there seemed to be little difference between 
the quantity found near the coast and 1n the interior The 
dust does not, however, form a continuous layereof clay, 
but has, by the melting of the ice, collected if cavities 
filled wıthewater, which are found all over th@ surface 
These aie round, sometimes semicircular, one to ghree 
feet in depth, with a diameter of from a couple of milh- 
metres to one metre or moie At the bottom a layer of 
kryokorffte one to four millimetres in thickness 1s deposited, 
whic& has often, by organisfns and by the wind, been 
formed into little balls, and everywhere whgre the onginal 
surface gf the ice has not been changed by water-currents 
the cavities are found so close to each other that it would 
be very difficult to find a spot on the ice as large as the 
crown of a hat free fron them In the night,eat a few 
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bottom as far as the eye could pagdrate, and wide 
enough to swallow up a man, butethey were “opèn,” ze 
free from a cover of snow, and could with proper c&ution 
be avoided, and the danger ef these ce@uld further be 
minimised by the sending of the two-rhen sledges n front, 
and if ong of the een fell into the crevasse he was sup- 
ported by the runners and the alpenstock, which always 
enabled him to get up on the ice again. But this was fafe 
from being the case with the kryokonite hollows WhesAie, 
with a diameter just large enough to hold the foot, as close 
to one another as the stumps of the trees 19g felled*forest,. 
and it was therefore impossible not to sturgble mto them 
at every moment, which was the nfore annéying as ıt 
happened just when the foot was stretehed fom! step fore 
ward, and the traveller was precipitated to theeground, 
with his foot fastened ın a hole three feet an depth The 
worst part of our journey was®four days outwad and 
three days of the return, andgit 1s gnot tao much®to say 
that each one oes during*these seven days fell a 
hundred times into these cavities, viz, for all of &s 7000, 
times Iam only surprised that no bones were Broken, e 
an accident which would not only have brought my ex- 
ploration to an abrupt close, but might have had the most 
dfSastrous consequences, as ıt would have beén utterly 
impgssible to have carried a man in tha ste back to 
the coast One advantage the kryoffonite cavities hade 
however, viz of offering us the purest drinking-water 
imaginable, of which we fully availed ouiselves without 
the least bad consequences, in spite of ou peifpiring 
state , 

On, July 16 we covered thirteen, on thè 17theeighteen 
and a half, and on the 18th seventeen and a half kilometres 
The county, or more correctly the ice, now gradually 
rose from 965®to 1213 metres The distanc@ anumerated 
show that the ice became more smooth, but the road 
was still *mpeded by the kryokonite cavities, whereas the 
riveis, which even here were rich in water, became shal- 
lower, lat stronger, thus easier Êf 'owossing Our road 
was, besides? often cut off by immense sfeWTtoyfeed 
crevasse$, Which, howgveredid hot cause much trouble 

On the*mght of the 18th, when arrived at camp No 
14, the Lapp Anders came to me and asked if he might pe e, » 
pefmittedeto “have a run,” viz to make a reconnaissance 
on *  skidop,"! to see if there was no “land” to the east 
This granted, he started off without awaiting supper He 
camé back after six hours’ absence, and reported that*he 

shad reached 27 kilometres further east, that the ice 
ecame smoother, but was still rising, but there was no 
sign of “land” If his statement was true, he had, aftei 
a laborious day's journey, ın six hours cowered almut 
sixty kilometres! At first I considered hisgestimate 
exaggerated, but it proved to be pengectly correct It 
took us thus zwo whole days to 1each as fargas fe had 
got, as shown by the track in the snow I pawxeularly 
mention this occurrence 1n ordei te show that the Lapps 
really did cover the estimated distance of their Journgy 
eastward, of which more below B ° 

During these days we passed several lakes, some 
of which had the appearance of not flowing away in the 
winter, as we found here large ice,blocks several feet in 
diameter, screwed up on the shore, whwh cycumstance I 
could only explain by assuming thét®aelarge quantity of 
water still remamed here when the pools about became 
covered with new ice The l@kes are mostlye circular, 
arsi their shores formed a snow “ bog’ wlych was almost 


degrees below fieezing pgint, new ice forms on these impassable with the heavy sledges a ° 
hollows, but they do not freeze to the bottom evem under On July 19 we covered seveliteen and a hgqjfson the 
the severest frost, and the sheet whieh covers them is | 20th sixteen and a half, on the 21st®seveg, and on® 
nevér strong enough to support a man, more particular the 22nd Seven and a half kilometres (15th to *&8th 
1f the hole is, as was the case dining half our Journey, gampr Theece rose between them from 1213 to 1492 
covere&i with a few inches of newly fallen snow . * [The Swedigh * Skidor” and Norwegian“ Sky'&are Mgg gtx ps of pme- 
The kryokonite cavities were perhaps more dangegous |Swood shghtly bent at he top, polished arfi as elastic as if they were of the 
to our expedition than anything else we were exposeg to | fnest geel, wx a strap for the feet m the cene on whic the Tapps and 
We passed, of course, a number of crevasses without | pace —Ep ] VM DEED i x 
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metres 4 The „distances enumerated fully show the 
nature. the ice Jt wasat first excellent, particularly 
1n the morping, when the new snow was covered with a 
layet of hard i, but on%he latter days we had great 
difficulty an proceeding, as a sleet fell with a south-east 
wind in the night between the 20th aħd the 2st The 
new sifow, as well as that lying from the previous year, 
Became a perfect snow bog in which the sledges con 
stantly stfck so that it required at times four men to get 
them out — We all got wet, and had great difficulty in 
finding à spote®n the ice dry enough to pitch the tent 
Of the 22nd we hag to pitch it in the wet snow, where 
the feet gmediately became saturated on putting them 
ofitside the *ndiardbber mattresses A httle later on in 
the yearPwhen the surface of the snow is again covered 
with ice, or earker, before the thaw sets in, the surface 
would ffo doubt be excelfent to journey on 

Whef we, tlBrefore, oneJuly 21, were compelled to 
pitch the ®tent emn. wet snow, as no*éry spot could be 
discoveged, and itewas impossible to drag the sledges 
éurthei, I sent the Lapp Lars Tuorda forward on 
“skidor” to find a dry road He came back and stated 
that the 1ce everywhere was covered with water angl 
snow Fórghe first time ın his life he wal at a loss what 
to suggest It Being utterlf impossible to get the sledges 

-ferther, I had no choice I decided to turn back 

I wished, however, tolet the Lapps go forward some 
distanc$ to ghe east to see the country as far as possible 
At firsteI considered ıt advisable to let their journey only 
last twenty-four hours, but as both Anders and Lars 1n- 
sisted tha® they «vere most eager to find the “ Promised 
Land," and said they could do nothing towards disco- 
vering it in tpat shorteperiod, I gianted them leave to 
run eastwafls for four days and nights, and then return 

On leaving I gave tlfem the following written orders — 


. 
*Instwuctions for Lais and Anders’s ‘skid’ run on 
the inland ice of Gigenfind, vız — a 
"Gar ew Anders have orders to proce@d on skidor 
eastwards, but are allowell toealter the coure if they 
may deem it advisable, to north or south . 
œ «At the end of every third mile the baromete: shall be 
read and the directign run noted e S 
"The absence 1s to be four ays, but we will wait fbr 
six days @ After that, viz on the morning of July e8, we 
returne ff not returned, we leave behind in aesitdge 
provisions, brandy, mattresses, &c ° 
“Lars 1s warned not to be too bold Should land b® 
1eached, you are to collect as much as you may gather of 
blossoms ansl grass, 1f possible several kinds (specimens) 
of each 
g Given on the land ice in Greenland, July 21, 1883, 
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They yere allgwed tg select what provisions, &e , they 
desired, fand were furnished with vo co npasses, aneroid 
bafometerseand a watch . 

At 230 am on July 22 they started The days we 
waited for them were generally spent in the tent, as water 
surrounded us everywhere The®skyewas covered with a 
thin veil of clouds,hrofigh which the sun shone warmly, at 
times even sCorcbfhely From time to time this veil of 
clouds, or haze, descended to the surfacg of the ice and 
hid the vjew over the expanse, but ıt was, remarkably 
enough, not wet but gry, yes, so dry that our wet clothgs 
absolutely dre in ‘it We have therefore, I consider, 
witnessed phenomtnonen the inland ice of Greenland 
eyluch is related ® the “ sun-smok@’’ phenomenon of Scan- 
dinawia, viz, what Arago has described under the name 
* brouillard sec" e . 


On the 24, after An absence* of fifty-seven hoursp | of fig-trees, cycadi, ginko, 
Æ drinking covered these refions, 
° 


the Lapp? teturfed — I$ was the want 
water and fgel which compelled them to return e The 
surface had been excellent for theu journey, and they had 
eovereg a distance out and back of 230 kilometres, an 


* Q : 


estimate which I consider perfectly reliable, During the 
march forward the barometer was read every third hour, 
It gave the point of return a height of 2000 metres ! 

As to the run, Lars rendered the following report 
When they had reached thirty miles from the camp no 
more water could be found Further on the ice became 
perfectly smooth The thermometer registered—5° C 
It was very easy to proceed on the “skidor” At the point 
of return the snow was level and packed by the wind 
There was no trace of land They only saw before them 
a smooth ice covered by fine and hard snow The com- 
Position of the surface was this—first four feet of loose 
snow, then granular ice, and at last an open space Marge 
enough to hold an outstretched hand — It was surrounded 
by angular bits of ice (crystals) The inland ice was 
formed ın terraces—thus, first a hill, thene aelevel, again 
another hill, and so on The Lapps had slegt for four 
hours, from twelve midnight on July, 23, in a hollow 
dug in the snow while a terrific storm blew They had 
till then been awake for fifty-three hours On the first day 
there was no wind, but next day ıt came from the south, 
and lasted thus until twenty-four miles on the return 
journey, when it changed to west On the return journey, 
when forty mues from our camp, two ravens were seen. 
They came from the noith and returned in the same 
direction The Lapps had for a moment lost the track 
of the “skidor” in the snow The ravens flew at first, 
they foung, parallel with the track, and then turned to 
the north 

On July 25 we began the return journey It was high 
time, as the weather now becameevery bad, and it was 
with great difficulty we proceeded in the hazy air between 
the number of crevasses The cold, after the sun sunk 
below the horizon at might, also became very great, and 
on the morning of July 27 the glass fell to — 11° C 

As to the retuin journey I may be very bnef The 
liversgiow impeded us but little, as they weie to a great 
extent dried up ° The 1ce-knolls had decreased consider- 
ably in size too, aad 1$y more apart, but the glatial cre- 
vasses had gseatly expanded, and were more dangerous, 
being covered* with $now Even the cavities and the 
glacial wells, of wich many undoubtedly leave a veritable 
testanony of their existence behind them in the shape of 
coiresponding hollows in the rock beneath, had expanded 
and inereased ın numbe: On a few occasions, on the 
return Jougney, we saw flocks of birds, most probably 
water-fowl, which were returning from the north 

On Julyg31 we again sighted land, which was reached 
on the afternoo& of August 4, and proceeded to “ Sophia 
Harbour,” where Esquimaux were, as arianged, waiting 
for us For convenience sake I now divided our party 
into two,one of which sailed ın the lifeboat of the Sofia 
to Egedesminde, where the steamer was to take us on 
board,*ang the other, in which was myself, marched to that 
place across the low but broad promontory which sepa- 
rates STessiusarsoak and South-East Bay, and then in two 
Esquimaux ** Kone” boats to Ikamiut and Egedesminde 

On August 16 the Soffa airived from the north, 
embarked us, and nlade for elvigtut, where we arrived on 
the 19th 

Of the expedition earried out under Dr  Nathorst 
duung my aU&Sence he will himself make a repor®? and I 
have no doubt that the results of the same will prove 
very imgoitant Particularly will the very uch collec- 
tions of fossil plants, which he has made with the greatest 
regard to the geological cofidition of the strata, be 
of great value to science, as they will furnish us with 
nany new materials and detailed illustrations of ethe 
flora of the Far North dung the epoch when forests 
magnolia, and tulyp-trees 
Dr Forsstrand and Herr 


1 I &ave as yet been unable to verify the barometer calculations, and the 
figures stated here may suffer somp modification 
2 NATURE, vol xx$u1 p 541 e 
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Kolthoff’s céllections and studies of the fauna of Gieen- 
land will also contribute to extend our knowledge of the 
naturalisfic conditions of the Arctic 1egions, while the 
careful researches made by Herr Hamberg of the salt- 
ness, composition and temperature of the sea will, Pam 
sure, greatly benefit hydrogiaphy His researches have 
been effected in Davis Stra.t and Baffin’s Bay too, the 
hydrographical conditions of which ate Dut little known 

With regard to the results of my exploration of the 
inland ice, I may be permitted to sava tew words That 
we found no ice-free land in the interior, o1, that ıt dogs 
not exist between 68" and 69" lat :n Greenland, is due 
directly to the orographical conditions which exist in this 
part of the country, as referred to in my programme 
of the expedition? The land has here the form of 
a round logfeof bread, with sides whitch gradually and 
symmetrically slope down to the sea, ze exactly the 
shape which I then pointed out was a necessary condition 
if the enure country should be covered with a continuous 
sheet of ice 

But, thanks to the Lapps, my expedition 1s the first 
which has penetrated into the very heart of the enormous 
Greenland continent, and which has thus solved a 
problem of the greatest geogiaphical and scientific 1m- 
portance It is the first exploiation of the hitherto un- 
known interior of Greenland, the only continent in the® 
world into which rfan had not penetiated 

A new means of locomotion, the ‘ skidor,’’ geems also 
to have been acquired for the Arctic explore: of the 
future, which may greatly assist him in his work, afd 
enable him to reach glaces hitherto deemed impossible of 
approach, but of the use of which the Lapp seem® to 
possess, so to speak, the monopoly 
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We are enabled to supplement Baron Nordenskjold's 
report by the following account, furmshed to us by another 
member of the expedition, of the yisis paid to fhe re- 
markable Igaliko ruins — é 


On August 24 the Sopra steamed’ to elgaliko, at the 
bottom of the fjord of the same Same The object of 
this visit was to examine the ancient Norse uns which 
are found here Those who thus believe thag the 
*'Osterbygd" of Gieenland was situated in this part 
asseit that the ruins of Igaliko are nothing mores nor less 
than those of Erik Rode’s own mansion “ Brattehd ? 
However that may be, the Norseman who Selected this* 
spot for his residence acted very wisely The guns, are 
situated at the very bottom of the fjozd, wheie the ab- 
sence or presence of the ocean ice on the coast affects 
the climate but little The vegetation in this spot is, in 
consequence, quite luxuriant Thus a vaginal plant, 
Lathyrus marzizmus, grows here in such abundafice that it 
reminds one of a field of peas, while Ranunculys acris at- 
tains a height of two feet, and Campanula rotundifolia, the 
bluebell, along with various grasses flourish in gge&t pro- 
fusion In the pools Menyanthes and Potamogeton thrive, 
while gopses of birch-trees and willows offer excellent 
fue, There are also plentyeof wild*beriies The ruins, 
the walls of which were formed of enormous blocks of 
sandstone, he just below a table-shaped*ridge of sand- 
stone ley the side of a crystal brook, copi$usly encircled 
by Alchemilla vulgaris and watercress The spot is, ın 
fact, one which would fully justify the name given to the 
country At the time of our visit about a dozen, cows 
were fed here, whose ex@ellent milk we tasted_while in 
the beds around the huts of the nazves swédes and 
poéatoes grew luxuriantly, the former *having attained ghe 
size of large apples It certainly was strange to view this 
spot, and we naturally asked each other, what hassbecome 
of the old Norsemen who once peopled ıt? It is tmpos- 
sible to believe that they were extirpateder conquered by 
the Esquimaux It seems far more probable thaf both 
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races have commingled, an nN further ,corrobor- 
ated by the strange cncumsta§ce,that EsquilMaux are 
found in this tract who have never been in cont&ct with 
the Danes, but who neverthefess posses feafhres of*pure 
Noise characte: ' 
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THE VIENNA INTERNATIONAL ELECTRIC 
EXHIBITION 
(FROM OUR VIENNA CORRESPQYDEN Ie) ‘ 


TEHE Scientific Commission havipg fowits purposeSthe 

taking of electrical measurements and Sconducting 
scientific researches at the Exhibition cofnmenced “ts 
work on September 17 By the assembled Au$trian and 


foreign delegates Prof Stefan (Vienna) was elected piesi- * 


dent while as vice-presidents Were elected Prof Galilei 
Ferraris (Turin), Col J Flosgnsof#(St @etersbifg), Prof 
Hauxfe (Vienna& Prof Kittler (Darmstadt)? Major A 
Obermayer (Vienna) Sir Williame Siemens (London), 
Prof Mascart (Paris), Emil Effendi Lacoine (Constants 
nople), Prof E Geraid (Liége) The Commission 1s 
gubdivided into the following eight sections according to 
the matters to*be dealt with —1 Scientific gfistiuments 
2 Motors and geneial mecltanics ẹ 3* Dynamo-electric 
machines, electric lighting, and transmission of power, 
4 Electro-chemistry 5 Telegiaphy, telepheny, electiic 
bells and clocks 6 Signalling for railwaygandgmiltary 
purposes 7 Electro-therapeutics 8 Application of 
electrecity relating to arts, industry, and technology At 
the«hird section the measurements afe carrfed out ac- 
cording to the plans devised for electric measurements 
by the piegdent of the sections Prof Kittler, and for 
photometric measurements by Prof Voit (Munich) A 
control calibration of the instrumfnts used in this section 
showed*their accuracf'and precision, as well as the cor- 
rectness of the hypothesis thag the varitiofs of the 


earth’ 9 enagnetism during the daily fferiods of measuring e 


could nqj exeit any RN influence on the rests of 
the measurements eWilfen the first trials were made, 
some disturbances of the delicate instruments arose, the 


cguse beng that the iron building of the Rotunda savage - 


eharged*with electricity, by the return currents of the 
dynamo-electric machines But this difficulty was soon 
ovqrcome by modifying the arrangements of tite conguct- 
ing wftes, and the Commission 1s now hard at woxetrying 
the variou$ electric lamps and machines The results of 
these trials when finished will be published by the Com- 
mission The series of lectures delivered at the theatre 
of the Exhibition ıs still continued, and wetad occftsion 
to hear, among others, Mr Preece (who spolw in Eng- 
lish), on the recent progress of telefiaphy in England,* 
and the Austrian professors Mach, Zengew Pfaundler, 
Waltenhofen The attendance on the part of Ufe public 
Is as lage as it was at the Univéisal &xhibitián in the 
zm 1873, the average number of visitors being 15000 

aily 

While in the Bernstein lamps described ın our last 
letter a relatively $Ħícl carbon 1s used, in the Cruto lamps 
brought to the Exhibition a few days ago a very fine but 
hollow carbon loop is employed , it aé®prepmred by a pro- 
cess similar to that already devised bMr Sawyer in the 
year 1878 for ashıng carbon filaments A thin platinum 
wire (1/20 mm. to 1/60 mm in“diamete1) 1s he@ted, by an 
@ectric current passing through it&in Æ ves$el contain- 
ing the vapour of a hydrocarbqn. The hydrccarbor being 
decomposed in a short&ime, the platiny wire $ cover 
by a homqgeneous layer of deposited pure catbon, The 
patim 15 then removed by volatilisipg it. "The remain- 
ing hollow Arbon filaments thus obtamed are very fine 
and elastic, arfd show a metallic polise Tf Gruto lamps, 
as well asẹ series of Lodiguine incandescent lamps, are 
fed by Gravier's distribuigrs of electricity, fhe installation 
of which has been completed durihg the past weak. The 
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process or prêpeun: 
new incgndescent då 
by Sie 
- 
mann s regtauiant an 


kep? secret, The stall of the Société Anonyme d Elec- 


tricit é is gghted by Several Gerard incendescent lamps of 


high candle-power (300 candles) Th 
gvoid #lass bulbs pierced at their bro 
glass tube containing the two termin 
wires e five straight and compai atively thick caibon 
rods forming the ilummating part of the lamp are ce- 
mented togethe® at their ends by means of a carbonaceous 
paste in such & manger that, by the two pairs of longer 
rods being cotinected by a short intermediate carbon rod, 
tto long sited, acute-angled triangles crossing one an- 
other arè formed, which, if brought to incandescence, 
make the appeasance ofa single flame, giving an agree- 
able and bright light This cham of carbon rods ıs fas- 
tened tê the supporti tergtinals by two short cylindrical 
pieces of caron An interesting 5ftorcal collection 
ef incagdescent lamps is exhibited in the Prussian 

Section, showing the lamps made by Florensoff, Buliguine, 
and Khotinsky in the years 1872 and 1873 The latter 
had already used exhausted glass bulbs, but the carbq 
rol used having a diameter of 1 5-mm “o a length of 
I$ cm could ur ous a godd result » 

* * Most of the incande,cent limps exhibited have 
transparent bulbs, and very disagreeable after images of 
the glawing carbon filaments aie caused if they are 
Iookedeat only for a moment or two " 

An interesting aad practical regulatoi for single'1ncan- 
descent 1@mps fas been eahibited by the Inteinational 
Electiic Company By turning a handle the intensity of 
incandlescencg can be mused or lo rered i ur regulating 
apparatus Gonsists of a hollow perforated brass bulb 
mounted below the laip, containing a number of carbon 
disks, which, when the handle is vight over 1n one direc- 
tion, arè highly compressed, a metallic circuit being 
establis tthe sme time — By turning the h&fdle, the 
mefallic circuit is broken, and the current pasgeg thi ough 
the carbon disks, while the *piessure on them being 
gradually relaxed causes a steady inci ease, of 1e31stance 


ese lamps have large 
ad part by a narrow 
als of the conducting 


' ewtoethe cuiient, thus diminishing its intensity, and in the 


final position the *circuit. 15 ebroken, and tlfe caiben 
filament of the lamp ceases to glow. 
Vienna October 16 
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Wr have 1&ceived the following announcement from the Royal 
Society —e#n the last day of the present month the Fellows of the 


2 * Royal Saciety will hofi thea anmivei sary meeting, and elect Covncil 


and officeis@or the ensuing yeai The following list has been 
nominated —President Prof Thomas Henry Huxley, LL D , 
Treasur John “Evans? DCL, L&D, Secetaries Prof 
Géoige Gabmel Stokes MA, DCL, LLD, Pf Michfel 
Foster, MA, MD, Foreign Secietary Piof Alexander 
Wilnam Willamsos, LL D , other Meomnbet s of the Council 

Capt W de Wivelesle Qbney, RE, Piof W Gryll, Adams, 
MA, FCP6, Te, Duke of Argyll, KT, D C'L, John 
Gilbert Bake, F Les , Thomas Laude Biunto, MD,ScD, 
William Hemy M Chustiey Astronomei- Roys, Wilham De la 
Rue M A® D C.L , Su Fiedeuck J O Evans, KCB, Pigf 
George Carey sta? BA » Francis Galton, MA, FGS, 


Jame?Wh tbread Lee'GlaisMer, M5A , Sir William Withey Gull, 
Bart, M D, H@zo Muller, Ph D°, Prof Joseph Prestwich, 


M AS F G S, Prof Osborne Reynolds, M A, Ofbeit Salgin, 
MA, FLS It ull Re a subject eof. coagretulation to the 
scientific wgl Pat lagge to leain fiom the above announcement 
that Piof Huxley has consenfed to allow himself tobe nominated 


fo: President 9 
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A NOTICE of some importance has Just beep issued by St 
John’s College, Cambridge Inasmuch as «t indicates an 
advance on the old examination m mathematics sand classics 
only, which has hitherto obtained at this college, we are 
glad to welcome the change It will tend to ‘place science 
candidates still more on an equality with those who pursue 
the older studies, and it will directly encourage them to under- 
take *'independent" work (the word is better than “ original ” 
where Bachelors of Arts aie concerned) at the stage when 
they have -most leisure and most plastgcity The notice 1s as 
éollows —‘‘ Candidates for Fellowships at the next annual 
election are invited to submit to the electors disser tations or other 
writings as evidence of their independent work, m accordance 
with the following directions — (a) The matter and form of the 
writing, to be left to the discietion of the capdidates , (4) the 
wnitings may be prepared especially with a view to the election, 
or may consist wholly or partly of work already published » (ce) 
the candidates to state clearly what parts of their wiitngs they 
claim to be original, (d) the candidates to inform the Master 
not later thin June 1 of the subjects of the writings they propose 
to submit, (e) the wiitings to be sent to the Master not later 
than September: The electors wish it to be understood that 
at the next election them decison wi'l be influenced hy 
consideration of the following points —(1) The perfoim- 
ance of the candidates in the Univerey and other public _ 
examinations (2) The quality and promise of the writings 
submitted “by the candidates Candidate. may be exammed 
By papers oi vm voce on questions arising out of their 
writings, and on other matteis also 1f the electors desire it (3) 
The proficiency in some special subject of candidates who do 
not submit any wiitings Such candidates may at their own 
request be examined ın their special subject, provided they give 
full and precise information in 1egard to it by letter addressed to 
the Maste: not later than June T, (4) The candidates’ power of 
expression as shown inthe composition of an extempore English 
essay — Candidates will be offered a certain number of subjects 
to choose from, and im judging of the essays account will be 
taken of methoé and st$le — (5) Such othe: evidence as may be 
foithcomm® to attest the candidates’ qualifications The next 
annual election will tahe place on Monday, November 3, 1884 
Candidates wil be required to present themselves for examina- 
tion on Tuesda§, October 21, at 9 a w” 


THE success which atteaded the cour-e of lectures delivered 
this yeas hgs induced the Council of the Institution of Civil 
Engineeis to mal% arrangements for a similar series next session 
Electricity was then dealt with Anothei most impoitant subject 
will now be treated, namely, '*Ieat im its Mechanical Applica- 
tions" he lectures will be delivered on Thursday evenings 
at8pg ? in the months from November to April, as under — 
1883  NÜvember 1 5, ‘The Geneial Theory of Thermody 
nami&, by Prof Osboine Reynolds, F.R S , December 6, 
“The Geneiation of Steam, and the Thermodynamic Problems 
Involved," by Mr W Andeisoi, M Inst C E , 1884@ January 
17, “The Steam-Engine,” by Mr E A Cowper,M Inst € E , 
February 21, *$Gas- and Caloric-Engine-,” by Prof Fleeming 
Jenkin, F RS§ L and £, M Inst CE , Mach 29 “ Com- 
piessed- Arr and other Refrigerating Machinery,” by Mr A C 
Kuk, M Inst C E , Apul 3, *' Heat Action of Explosives,” by 
Capt, Anfiew Noble, F R S, M Inst C E 


THE $3oth Session of the Society of Arts will commence on 
the 21st inst , with,an opening address from Su William Sie- 
mens, the chairman of the Society’s Council — Previoffs to 
Christmas there will be four ordinaiy meetings, ın addition to 
the opening meetings and fd these the following arranfements 
havebeen madeg—Novembe: 28, A J R Trendell, ''The 
Intefnational Fisheies Exhibition of 1883,” December 5, 
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Thomas T. P Bruce Warren, ‘‘The Manufacture of Mineral 
Waters ,” December 12, Thomas Fletcher, F C S , ** Coal Gas 
as a Laboug-saving Agent m Mechanical Trades ," December 
19, W H Preece, F RS, “The Progress of Electiic Light- 
ing” There*will be gx courses of lectures delivered during the 
session, under the bequest of Dr Cantor These will be (1) 
‘The Scientific Basis of Cookery,” by W Mattieu Williams, 

F C.S , (2) “Recent Improvements in Photo-mechanical Print- 
ing Methods,” by Thomas Bolas, F C.S , (3) “London 
Houses,” by Robert Wẹ Edis, F S A , (4) “ The Alloys used 
for Coinage,” by Prof W Chandler Roberts, F R S , Chemiste 
of the Royal Mint, (5) **Some New Optical Instruments and 
Arrangements,” by J Norman Lockyer, FRS, FRAS, 
and (6) ‘‘ Fermentation and Distillation,” by Prof W Noel 
Hartley, FC.§ „The usual short course of Juvenile Lectures 
will be delivered during the Christmas holidays The subject 
will be ‘ Crystals and Ciystfllisation,” and the lecturer Mr J 

M Thomson, of Kihg’s College, London 


THE death ıs announced of Prof Peter T Riess, whose 
treatise on frictional electiicity—** Die Lehre von Reibungselek - 
tricitat"—has long been a standard work Riess was a careful 
and accurate observer of phenomena His researches on ring- 
figures produced by discharges, on the electric air thermometer, 
and on the phenomena of the ieturn stroke, are well known 
His memons on electricity were published in a collected form 
some years ago e 


THE sum of 1oo/ has been placed at the disposal of thé 
Council of the Statisticale Society by Mr H D Pochi for an 
essay ın memory of the late Mr Wm Newmach, F RS, “On 
the Extent to which Recent Legislation 1s ın accordance with, or 
Deviates from, the Tiue Principles of Economic Science , and 
showing the Permanent Effects which may be expected to mise 
from such Legislation ” The Council accordingly invite public 
competition for the puze above mentioned, Essays must De sent 


in on or before May 1, 1884 e . 


Dr SoPHUS TROMHOLT has just leftfor Ice]&nd, whee he 
intends to establish his auroial station dming the comigg winter 


In connection with the vote given by the delegates to the eon- 
gress at Rome for establishing a meridian common to all civilised 
nations, 1t may be stated that the fist French me@idian Was not 
originally that of Paris and special to the Fiench geographeis, 
but Ferro, according to an ordinance of Louis XIII , published 
1n 1632 in compliance with a report diawn up by @ardinal de 
Richelieu, then superintendent of commerce and navigation It 
was tiansferred to Pans only fifty years afterwards by Dominique 
Cassin, who obtained the authorisation of Lows XIV and the 
French Academy of Sciences, because it was too defficult to 
ascertain the exact distance of the Ferro meridian e? 


Tur date of admission of foundation members to tha ater. 
national Society of Electricians has been postponed to Nov 15, 
when a ggneral meeting to constitute the Society will be held, 
whichgat present numbers goo members, “belonging to twenty 
nationalities Requests for admission should be addressed to 
M Georges Berger, 99, rue de Grenell&, Paris 


M RAPHAEL PERUITA writing to La Nature under date 
Manilla, September 14, states that the detonations of the Java 
eruption of August 27 were distinctly heard throughout the 
Philippine Islands , so distufttly were the sounds hegid that 
gunboats were sent out under the impresspn that a fight was 
going*on at Java, o1 that a ship in distiess was finng fo: help hg 


OF the expeditions despatched 1n, May last from Denraark to 
Greenland, the one to North Greenland, unfler Lieut Hammers, 
has just returned, after having succeeded in aécomphshing its 
object, viz to map out and examinesthe coast, from Ritenbank 
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to Kongatsiok in the Egedesminde disfract, vifejacoBShavn and 
Kristiansbank, between 70° and 68° 200N fe During tl journey 
the finest weather prevailed, whiclf was @ necessary coqdition, 
as this part of the coast 1s greatly obstruct eg byeslands and 
holmes, while there are but few heightsgalong it * By Lieut 
Hammers and his c@npanions’ labours the exploratfén of the 
coast of North Gieenland has been completed, Lieuts gSteen- 
strup and Hammers having—between 1878 and 1880—ex® 
plored the district between Pioven (Upernivik) andeGodhfvn, 
and Lieut Jensen, in 1879, the coast between Holstens. 
borg and Egedesminde ‘These expeditions “eave sfiéceededs 
in collecting all the materials necessayy foi9a map of fe 
whole coast between Proven and Holstenborg Liley Hammers 
has, besides geographical researches, also made cgllections. 
in natural history, and brought home valuable botanical 
and mineralogical collections From the second expedition, 
under Lieut Holm, despatched gus sugimei ée'the detiict of 
Julianshaab in ordere® carry out a two and-a-half yeas’ explora- 
tion of the south coast of Gieenland, a shert report hasebeen re. 
ceived, stating that ıt had arrived at Huilek, a small settlement e 
on the east coast, in lat 61° Lieut Holm had established a 
depot of provisions here, to be brought north next gummer to 
his place of wintefing He intended to retug, to@Nanortahk, 
eon the west coast, between Julianshaab anf Cape Farewell, this 
autumn, where the expedition will carry out meteorological an 
auroral observations during the winter, which would bę a con- 
tinuation on a small scale of those effected at Goffthaa, for a 
year under the international scheme These ob;ervations will 
be carsied on in the buildings erected there bf Capt €Ioffmeyer 
1n 1882, and with the inst:uments of the previous expedition 
On returning tg the west coast ın theeautumn, Lieut Hiolm’s 
expedition will effect detailed explorations of the chast, fjords, 
and the icgand sea He has arranged With. several Esquimaux 
to meet and assist him on his journey northwards ngxt year, 
when he gqpes to reach the sixty-sevenfh degree of latitude 


Mr CARa Bock’s new book 1s now nearly ready for puea- 
ton Its tiJle will be ** Temples and Elephants,” a narratıve of 
a jouiney of exploration thiough Upper Siam and Lao Messrs 
Sampson Low and Co are the publishers . 


Duxjne ehe last few years the Swedish Government have, 
as an experiment, retained an entomologist to assist fürmers in 
the destructiqgn of insects, &c , dangerous to the crops * °The 
services of this functionary have, however, been m such request 
that the appointment 1s to be made a permanent one 


ON October 26 at about 7 p m a splendid meteof was see? in 
the district of Herno;and, Sweden A traveller on t8 road to 
Ragunda states that he suddenly saw the night lit up as im broad 
daylight, which was caused by a largeemeteor appeding with a 
blinding white lustre in the zemth and travelling very 1apidly 
down to the horizon When half way, as it appeared to the 
obferver, between zenith and the earth 1t suddenly Warst, throw- 
ing a quantity of sparks in every duection 


A UNIVERSAL ExHÉPITÉON on a tolerably large scale will be 
opened at Nice on December 1 next, "and evill gontinue open 
the whole of the winter: The Algertart fitar suggests that 
in 1885 a Pan-Mgiiterranean exhibition should be opened in 
Algiers, and in 1887 a Pan-African 9ne . 


e . 
We have to announce three new numbers a the ** Encyclo- 
predia of Natural Sciences "* from" the publishing eheuse of 


Eduard Trewendf, Breslau—No 35 of Part 1, and Nes 17 and s 


18 €f Part 2, making up altogether a sulgtannaleaddiidh to 
what had been previousl$ accomplishes in the Rrogress of this 
eompiehensiv® work No 35, Pag I, give% a contmuation of 
‘Schenk’s Manual of Botany,” more particulgrly a paper 
by Gobel, well and copiously @llustrated, on the ** Comparative 
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History@ the DevelSpment gf Vegetable Organs” No 17 of | 
the seaend part of thé totfil work concludes the first volume of | already been obtained from those 


the#‘ Alph#etical Manual ofeChemi-try," edited by Ladenbuig, 
and begins the second volume with a seres of valuable articles , 
one by Biedermann, on the “ Atmosphere?" taking äp by itself 
a mu@h as two and a half printed sheets No 18 brings the 
** Ajphabetical Manual of Mineralogy, Geology, and Paleonto- 
logy” as far as the lette “I,” and supplies treatises by Kenn- 
gott Lagaulx, and Rolle Lasaulx's work on “ Glacters ” should, 
especially, be oF interest 


i UNIVERSAL GEOGRAPHIES” aie appearmg on all hands 
There ıs M. Reclus magnum opus and Stanford's Compendium , 
a new edition of Balbi 1s appearing 1n Vienna, and we believe of 
Malte Brun in Patis Now the first parts of an Itahan “ Uni- 
versal Geography,” have been, sent us, ‘‘La Terra,” by Signor 
G Marma, agd pubhshed*by Dr F @gllardi of Milan. It 

ebegins P the beginnigg, with the earth as a member of the solar 

e System, and enters into considerable astronomical detail, and into 
the composition of the sun and the results of recent solar research 
It 1s abundantly illustrated, and seems to us to deserve a lagge 
circulation, gvhich we hope it will have in ItaSy We have also 
the first part of a mew German work of this class, “ Unsei, 

* “Wissen von der Erde, Allgemeine Erdkunde," edited by Drs 
Hann, Baron von Hochstetter, and A Pokorny. These names 
ale a gflararfee that this work will be up to a high scientific 
standard, and it ıs evident that scientific geography wiJl occupy 
a large space he illustrations are good The publisher is 
Freytag of Leipzig 


ME G & &ILBFRT fas recently, according €o Sczence, given 
some rather disturbing wiggestions to the people of Salt Lake 
City (Salt Lake Weekly Tribune, September 20) coné@erning the 
probabilfty of destructive earthquakes there. He describes the 
slow Mee continfing growth of the ranges in the éxeat Basin 
by Tepeate islocation along great fractures, the eagth’s crust on 
one side bemg elevated and tilted® nt» mountain attitude by an 
upthrust that produces compression and distortign in the rocky 
mass, until the strain can no longer be borne, and something 
must give way Suddenly and viblently there 1s a shppinfg of 
one wall gf the fissure on the other, far enough t0 releve the 
strfing and this is felt as an earthquake, then follows € long 
period of quiet, during which the strain 1s gradually rermposed e 
Such a shock occurred in Owen's Valley, along the eastern base 
of the Sierra Nevada, in 1872, when a fault-scarp five to twenty 
feet high ang forty miles long was produced A scarp thirty or 
forty feetfugh 1s known along the western foot of the Wahsatch 
Range,*south of Salt Lake, and other scarps of similar origin 
have been Mund at the bases of many of the Basin ranges The 
date of gheir formation qj not known, but ıt must be compara- 
tiyely recent, because they are still se little worn away Wher- 
ever they at fresh, and consequently of modern uplift, ther® ts 
probable safety from earthquakes for ages to come, because a 
long time 1s needed for the accumulqtio of another strain suffi 
cient to cause a ee one wall of the fissure on the other 
Conversely, When t&gy,are old and worn down, the breaking 
strain may even now be almost reached, and ar earthquake may 
be expectgd at any time ‘his is the case æt Salt Lake, for, 
continuous as arg the &ult-scarps along the base of the Wahsagch, 
they are absent near, this city From the Warm Springs to 
Emigrateog Cañon they have not *bgen found, and the rational 
explanatiom of their absence 1s that a very long time has elapsed 
since their fast regewal. In this period the earthstgaire has 
been slowly increasing. eSome day ıt vill overme the fiictiog, 
lift the moundains few feef, and re-enact on*a fearful scale the 

catastrophe qf Owen’s Valley e . 


e 

THS Anistotelian Soclety 1s exerting itself, we hear, to widen 

its sphere of action, so that ıt may be to philosophy what the 
a e 
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Scientific societies are to science Very nca pine support has 
interested 1n phalosophy and 
the relations between philosophy and science. 

"VE have received the first number ofe The Science Monthly 
(Bogue), neatly got up and well printed 

THE additions to the Zoological Soctety's Gardens during the 
past week include a Sykes's Monkey (Cercopithecus allagularis) 
from East Africa, presented by Mr. Thomas L M Rose, a 
Black-eared Marmoset (Hafale peniMilata) from South-East 
“Brazil, presented by Mr S Sandbach Parker, a Globose 
Curassow (Crax glohwera 9) from Central America, prasented 
by Miss Beale , a Red-throated Diver (CoZypibus septentrionalis), 
British, presented by Mr, T E Gunn, a Dwarf Chameleon 
(Chamaleon pumilus) from South Afiica, presénted by Capt J 
C Robinson, a Common Heron {Ardea cinerea), diuopean, a 
Common Cormorant (Phalacrocorax carte), a Gannet (Sula 
bassana), British, deposited , a Common Otter (Zutra vulgaris), 
British, two Crested Screamers (Chauna chavaria) from Buenos 
Ayres, purchased 





OUR ASTRONOMICAL COLUMN 


Pons’ CoMET —We continue our ephemeris of this comet 
fiom the provisionally-corrected orbit ef MM Schulhof and 


Bossert — 
e At Greenwich Midnight 
1885 RA Decl Log distance from 
. 3 h m s » 3 Earth Sun 
Nov 21 17 57 16 +48 49 1 0 1079 O 1445 
e 23 I8 4 12 48 23 
25 18 11 30 47 568 o 0839 O 1276 
27 18 I9 II 47 28 4 
29 18 27 18 46 579 00583 ©1102 
Dec. I 18 35 5I 46 250 
3 I8 44 51 45 490  OoO3lI O 0923 
e 5 18 54 20 45 94 
7 IP 4019 44 255 00023 00738 
9 1944 48 43 305 . 
II I9 25 47 42 415 9 9721 © 0549 
13 49 37 V 41 395 
I$ I9 49 17 40 29 3 99409 00356 
I7 2061 47 39 98 
* 19 20 14 45 37 398 | 99093  oo16i 
2I 20 28 9 35 578 
*23  e20 4I 54 34 28 98784 99965 
25e 20 55 57 31 536 
27 21 IO 13 29 29 3 9 8500 9 9772 
© $99 212437 26 49 5 
31 2% 39 4 23549 982603 99585 


On the evening of November 4 the comet as viewed m one of 
the larger-sized comet-seekers of Martins of Berlin, was con- 
spicuous enough, with traces of a tail On October 29 Mr. 
Talmag& observing with Mi Barclay’s ro-mch refractor at 
Leytog, considered ıt made about the «ame impression upon the 
eye as th®annular nebula in Lyra 


TEPEL’ S COMET, 1873 II —According to the calculations of 
M L Schulhof, of Paris, this comet will arrive at perthelion on 
the 20th of the present month Its position. on the evening of 
the previous day wal be approximately n RA 18h 33m., 
N P D 114° o', distant from fne earth I 93, and fron the sun 
I 34, so that the theoretical intensity of light expressed m the 
usual way wil] be o 15, under which condition it will be of the 
last degree of faintness, yudgmg from the experienc® of 1873. 
Still as the comet sets more than 2h 20m after the sun, it 
would be,well worth while to search for ıt where there 1s a clear 
sky near the horizon, especially in the South of Europe 


A Naw STAR CATALOGUE.—Prof van de Sande Bakhuyzen 
states that the catalggue of positions of stars contained m the 
first stxty-six volumes of the Astronomische Nachrichten, om- 
menced by the late Prof Hoek and continued by Dr Kam, 
formerfy of the Observatory gt Leyden, has been completed and 
is ready for the pr&s Jt contains the places of nearly 5000 
stafs reduced to®1855 o, with their annual precessions, and the 
secar variations, the epoch of observation, &c It 1s not 
mentioned ın what way thef*pubiscation of the catalague 1s to be 
effected 
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THE OBAN PENIVATULIDA! 


THIS refiort ıs a very thorough ptece of work It consists of 

a detailed and finished description of specimens dredged 
during an extusion qf the Birmingham Natural History Society 
in July, 1881 The spectmens all belonged to the thiee species 
Funuulna quadrangularts, Pennatula phosphorea, and Vargu- 
larıa mirabilis. The language in which they are described 15 
very distinct ard lucid, though perhaps some criticism may be 
allowed as to the scale of measurement used and as to a ceitain 
point in the nomenclatgyue Measurements aie given in the 
decimal divisions of an inch, instead of the metical systeme 
which 1s so much moie satisfactory The axial portion of a 
Penrnfitulid 1s described as consisting of tuo pirts—the stalk and 
the rachis, the latter being the polyp-bearing portion , and the 
word ''stem" is used for the calcareous rod running thiough the 
axis of both rachys and stalk ‘‘Stem” would natwally mean 
both the stalk and rachis together as opposed to the polyp- 
leaves ‘‘@ore” might be@uggested as a better term for the 
axial skeleton Tl® example of Kolliker has teen followed in 
the use of the terms '*polyps" and ‘‘zooids ’ fo. the two 
kinds of individuals Tn describing the ‘‘stomach,” its inner 
lining membiane 1s called ectoderm, but no reference 1s made to 
he fact that the evidence for its being ectodermic 1s embryo 
logical 

"The description and figures given of Punzculina aie the first 
published m English which deal with the internal stiucture , 
and they are in some respects more complete and perfect than 
those of Kolliker m h@ monograph on the Pennatulida The 
examination of the largest of the specimens, which was thirty- 
nine inches long, has finally disproved the validity of the distinc- 
tion maintained by Verrill and Gray to exist between the Scotch 
Funzulina, and that of the Mediterranean and Scandmavia 
The supposed species, 79 Forbesiz, 15 simply the younger forr, 
the largest of the Oban specimens bemg in al. respects a typical 
F quadrangularis 

A very interesting part of the work ıs tl at which 1efers to 
the reproductive organs of Pennatula phosphorea, the male and 
female elements are here fully described and figured foi the first 
time The fact of the sexes being distinct was asceitaiged by 
Lacaze Duthiers, but neither he noi Kelliktr give figures or 
satisfactory descriptions of the sexualeoigags The male ele- 
ments aie shown here to be produced in sphencal capsules, 
which at first sight 1esemble ova e. . 

In the acccunt of Vrrgularıa the process of the orgin of new 
polyps is described The stomachs artse&s invaginations of 
the surface of the rachis into the cavity of large canals line& by 
endoderm 

An ingenious discussion of the reason why specimens of 
Virgularia when diedged are almost always trungated at the 
upper end leads to the conclusion that the loss 1s due to the 
attacks of fish e, * e. 

The descitptions are followed by a completeecritical list of the 
literature, and an account of the geographical distribution both 
in the sea and ın museums The figures are very clear, and at 
the same time artistic It is much to be regretted that the 
condition of the specimens did notallow the histolegy to be 
completely made out No doubt the Birmingham Sdécigty will 
pay gieate: attention to the preservation of materMl for this 
purpose on future occasions J T CUNNINGHAM 

. 





NOXES FROM THE OTAGO UNIVERSITY 
^ MUSEUM * 


III —Ox some Embryos of ** Callorhynchus gutarcticus” 


SOME greeks since I obtamed from a fishermgn a number of 
eggs of Callorhynchus antarctrcus from Whckliffe Bay, 
Otago Peninsula As I believe this 1s the firs: time any observa- 
tions have been made on the development of the Hologphal, the 
following report of remaiks made at a meeting of the @tago 
Institute on May 7 may be of some interest to morpholggists — 
** The eggs were found buried in the sand a little below low- 
water mark, a position which would seem tb cast some doubt an 
the generally accepted theory which accounts for the peculiar 
form of the egg-shell by supposug it to have acquired geprotec- 
tive resfmblance to kelp The c&vity fog the embryo lms an 
elongated pyriform shape, the broad énd bemgganterior, and the 
narrower or poste1io1 end produced into a long canal, Onevhat 


* Report by Prof A Milnes MgrshalB M D, D,Sc, and Willam P 
Marshall Birmingham, 1882 v : pues 


$—— 


may be described as the ‘hany’ gn eMitradistinetg to the 
smooth side of the egg-shell, there’is®n each side of theymiddle 
line at the anterior end a longitudinal shit p the, wall o$ the 
cavity, which serves to allow of cfirrents to and fram the latte: 
for respnatory pwposes The anterior ends of thege shts are 
united by a weak pie in the wall of the egg-shell, very slight 
pressure fiom within causes rupture along this line and p®oduces 
a valve, the lateral boundaries of which aie formed by_th® 
iespuatory slits, its anterior boundary by the line ef rupture 

This valve readily opens outwards by pressure on its inner face, 

and serves for the exit of the foetus, DEES upon ets outer, 
face only foices ıt against the opposite wall of t he cavity œ 

“The advanced embryo les in the cawity in such a positfon 
that its head les at about the level of the base o1 denge of the 
valve, and therefore some distance from the anterior egd of the 
cavity, its tail les m the narrow posterici piolongation of the 
cavity, which fits ıt accurately , its, right si@e lies almost in- 
vauiably against the smooth, its left against the hgiry side of the 
egg-shell e 9 e » 

** Unfortunately tèe® embryos m all the foue dozfn eggs ex- 
amined were in a tolerably advanced stage of develojffnent, sa, 
that there will be little chance of getting younger stages until, 
next autumn The youngest obtamed aie about four inches 
long, they have large yolk sacs (1 75 inch in length), and very 
leng external gills projecting fiom the opercular aperture , the 
snout has acquired the chaiacteustic form, hut t. tail shows 
as yét no tiace of heteroceicality, noi tlee skin of the silver 
character ıt has 1n the adult, being in the fiesh state transluce 
and highly vascular, The yolk-sac ıs remarkable Pit 1s longi- 
tudinaily elongated, and produced into numeiousgblung paired 
projections, which are tolerably constant in position , one pair of 
these always lies to the anterior end of the dorsal suiface of the 
yolk-sac, and betu een them the snout of the efbryo 19 invariably 
situated The umbilical or somatic stalk 1s practically obsolete, 
the foetus being sessile upon the yolk sge H 

“As in Elatmobranchs the yolk-sac 1s graduflly drawn into 
the coelome, and so consist. ın advancgd stages of an internal 
and an exgernal portion, the former continually increasing at the 
expense cf the latte: As the external portion diminishgs in size, 
it loses its blocd-vessels, and its proje&tions giadually disappear 
In the Jaf&tt stage obtained, the external portion 1s Weir eiban 
o 5 inch lgmg, the internal portion being fully 1 25 inch in length, 
and causing a great distension of the abdominal walls In this 
stage also, the external gills are absorbed, and the adult characters 
of the integument attained ’ 

he foregoing desciiption appeared gn the Mew Zealand 
Journal of Scvence for this month T JEFFERY PARKER 
Dunedin, N Z, July 13 e 
o 





° UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —The delegates of the Common Unf®ersity Pind 
have agreed to appoint a Reader in Anthropologye so as to 
utilise the presence of Dr ‘Tylor for Univesity instruction 
a Convocation to be held on November 15, a decreegwill be sub- 
mitted to the House, fixing the Readef’s stipend at 200W ea year, 
on condition that he lecture at least once a week in eagh of the 
three terms, and receive students for informal instruction and 
as@istance . * 

A Scholarship in Natural Science is offered this term by 
Wadbam College Candidates may offe either Animal Mor- 
phology, Botanical Mafbhelogy, or Physiology They will also 
be exammed m Elementary Chemistry and Physics Weight 
will also Be given to a knowledge of Frenefor Geman Can- 
didates must sengl in therr names to the Warden on or before 
November I5  ,* 


. 
GAMBRIDGE —Dr H Sidgwick has been elected Kiightbridge 
Professor of Moral Philosophy Prof Bofney,@ R S , has been 
approved forthe degiee of Sc 1) Dr Routk has been elected*€Ion 
Fellow of Peterhouse , andeProfessors Dewar end M 4 °M Hille 
have been elected Oidinary Fellows. Messrs A OS Gregnhill 
an$ RegFe Webb will be the Examiners the Mathematical 
opes of 1874» The henorary degree of M A has been con- 
ered on Prof Macalister, F R.S | Messrss J. #,FJeming and 
*5 L Hart, both disunguished. Natural Science graduates, have 
been elected fellows of St John’s e 
Dr Gaskell, F R S , is to Be approved as a Teacher gf Phy- 
siology, Dr F Darwm as a Teacher of Biology, and Mr G Be 
. * 
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Atkınson 
education V o. 
The hdhorary degree of M.A ıs proposed to be conferred on 
Mr A’ Graham, Fifst Asststant@at the Observatory, ın recog- 
nition of hig astronomicdl services 
Mr M C, Potter of Peterhouse has been 
Curator ef the Herbarium. 
wir W H Caldwell, Fellow of Caws College, has been 
appoiMed thg fist Balfour student 
At St John’s College, in December, there will be open 
for competition wore students who have not commenced 
reSidgnce in the®” Untversity—The Foundation Scholarships 
then - vacant, tw® of which may, after residence 1s com- 
menced, be yicr@ased in value to 100/ a year on condition 
of fegular resflence, Satisfactory progress, and good conduct, 
four MinorSScholarships, two being of the value of 75/ a year 
* and two of 507 a yegr , three Exhibitions of 507 a year for two 
years, orf Exhibition of 408 a year for four years, one Exhi- 
bition of $27 a Yew for fgur yeags , together with two Exhibi- 
tions of 307 ayear (or four year, one Exbigiigon of 337 6s 87 
a year for ¢hiee years The number of Exhibitions may be ım- 
creased 1f @indidates of Sufficient merit present themselves The 
Féundation Scholarships and Minor Scholarships are open to 
* candidates under nineteen years of age The Mmor Scholarships 
are tenable fgr two years, or until the Minor Scholar is elected 
to a Foundatioy Scholarship The Exhibitions Are open to all 
candidates irrespective o$ age, arfd are not vacated by the elec- 
tre@ of the Exhibitoner to a Foundation Scholarship The 
number of Fomndation Scholarships 1s sixty Candidates may 
present themselves for examination in any of the following sub- 
jects, namely, Classics, Mathematics, Natural Science, Hebrew, 
and Sanskut A candidate may be elected on the giougd of 
proficiency meny on®of these takensingly The Examination in 
Natural Science will include papers and practical v ork ın Physics, 
Chemistry, General Biology, Botany, Zoology and Comparative 
Anatomy, Hugaw Anatomy} Physiology, and Geolegy Every 
candidate must show a competent knowledge of two at least of 
the following subjects, namely  (r) Elementary Phyges, (2) 
Elementary Chemistry, (3) Elementary Biology [the range of the 
examination in Elementary Biology may be taken as defined by 
ethe conte Huxlf$? and Martin’s “Course gf Wactıcal 
Iustruffffon in Elementary Biology ” (Macmillan)] $ gandidate 
may be elected on the ground of spécial proficiency in #ny one 
of the foregoing sciences Each candidate's name sħould be 
septpot later than November 27, 1883, to the tutor*under whom 
it Is proposed to place him r F 
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SCIENTIFIC SERIALS , *^ 


THE Journal of Phystology, vol 1v Nos 2 and 3, August, 
1883, contams W H Gaskell, on the innervation of the heart, 
with sgecial reference to the heart of the tortoise (plates 2 to 5) 
—T Th Cash, description of a double cardiograph for the frog’s 
heart —Wesfey T Mills, an exammation of some controverted 

epoints of tite physiology of the voice, especially the registeis of 

the smging yor@ and the falsetto —F Warner, a method and 
apparatus for obtaining graphic records of various kinds of 
movements®f the hafid and®its parts, and of enumerating such 
movements and their combinations (plate 6) —H H Donald- 

*son and L T, Stevens, the influence of digitaline on the work 
of the heart and on the flow through the blood-vessels —G F 
Yeo and Th Cash, on the relation betweenethe active phases of 
contraction and the latent pesiod of skeletal muscle —S Ringer, 
a third contributign regsrding the influence of the inorganic con- 
stituents of the blood, om*the ventricular contraction —L C 
Wooldridge, further observations on the coagwlftion of the 
blood —Also Supplement Partéo vol iv — Physidlogical papers 
of 1882 =. ee 


THE ejourzal of the Royal, Microscopical Society, October, 
1883, contatn® On gf splanchna chbesbognu, nov sp, by E T 
Hfáson, LL Ð (plates 9 and 1o), with the usual bimonthly 
summar of cusrent researches relating to zoology afd kotanje 
(principally Invertebrat& and, Cryptogamiq), micros@ppy, &c 


THE 4 mentan Natalis fo» October, 1883, contas Man's 
place ın nature, ey W N Lockington —The Natugalst Bra- 
zilan Expedition (No 2, continued), éhe Lower Jacuhy and São 
Jerpnymoð by H H. Smith —On the shells of the Colorado 
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desert and the region further east, by R E Stearis (woodcuts)* 
—Review of Report C, second geological survey? of Pennsyl- 
vania, by Dr. P Frazer —Means of plant dispersion,by E J. 
Hill —Is the group Arthropoda a valid one? by J S Kingsley 
—On the Serpentine of Staten Island, New Yoirk,*and on a 


classification of the natural sciences, by T, Stérry Hunt. 


Proceedings of the Linnean Society of New South Wales, vol. 
vn part 4, 1883, contains —E P Ramsay, on new species of 
Solea, contributions to Australian Oology, part 2, notes on 
birds from Solomon Islands —E Meyrick, Australian Micro- 
lepidoptera, Oecophoride —Prof Stevh€ns, geology of the 
Western coalfields, parts 1 and 2 —Dr J C Cox, edible 
Australian oysters —C W de Vis, new birds of Queensland, 
description of a new Belideus fiom Northern Queensland , on two 
new Queensland fishes —Rev C Kalchbrenner, Menge aliguot 
Australie Orientalis, and on new species of Agaricus —Rev, 
J E Tentson-Woods, botanical notes on Quedhshnd , on a 
species of Brachyphyllum from mesqzoic coal beds, eIpswich, 
Queensland —Wm Macleay, new fishes of Ney Guinea, No, 3 
—Wm A Haswell, on Phoronis austialis, n sp , an instance 
of symbiosis (an Actinia lodging in the pits of a species of 
Cellepora) , segmental organs of Aphroditea —On some new 
species of Australian tubicolous annelids (plate) —E Haviland, 
plants indigenous to Sydney —Rev Di Woolls, Eucalypts first 
known in Luwope —J J Fletcher, comparative anatomy of the 
female urogenital system ın kangaroos, part 1—Dr H B 
Guppy, habits of the Birgus of the Solomon Islands 

Vol vin part I, June r9, 1883, contains »-William Macleay, 
a new form of mullet from New Guinea—J J Fletcher, 
anatomy of the mogenital system of the kangaioos, part 2 — 
C W de Vis, extinct marsupial remains —C P Ramsay, con- 
tributions to the zoology of New Guinea (plate, Hasalotes 
Papyanus) —Some new Australian fishe —H R — Whuttell, 
habits of Pelopæus letus, and Larada australis , on the voracity 
of a species of Heterostema —Rev. J E Tentson-Woods, on 
the coal flora of Australa (eleven plates, heliotypes), gives a 
history of the sabject and descriptive list of fossils (pp 36-167) — 
Rev B Scortechini, contributions to the flora of Queensland — 
Rev C Kalchbrenner, two new fungi —Jas Norton, fructifi- 
cation of he Bunya (efraycaria bidwellii) in Queensland 

Vol vin part 2, July 17, 1883, contains —E Hayiland, 
plants indigenous to Sfaney, Nos 3and 4 —C. W de Vis, tooth- 
maiked bones offextinct marsupials , on Brachalletes palmer, 
an extinct marsupial ; on a lower jaw of Palorchestes azael, on 
some new genera ang species of Australian fishes.—H K 
Bennetg habits of Zepoa ocellata, on water from Eucalypü 
roots —Wm Macleay, fishes from the Burdekin and Mary 
Rivers, New Ginea fishes, No 4 —J J Fletcher, on a vivi- 
parous lizard FC eeuna elegans) —John Brazier, synonymy of 
e Australian and"Polynesian land and marine mollusca , localities 
of some spgcies of recent Polynesian mollusca —Rev J E 
"Tenison- Woodf, megozoic fossils from Central Australa- (two 
plates) —Rev B Scortechim, second half century of plants new 
to South Queensland 


Revue Internationale des Sciences: Biologiques for July, 1883, 
contains —Khe Reclus, studies on indigenous people the 
Khonds —ePiof Huxley, living organisms and the way to study 
them (translated) —Proceedings of the Academy of Sciences, 
Pans e 

August £ Leon Metchnikov, essay on the Christian commu- 
nion the God of Nyssa and the God of Nazareth —Prof Huxley, 
living organisms and the,way to study them (translated) Pro- 
ceedings of the Academy of Scie&ces, Amsterdam, and of the 
Academy of Scienges, Paris 

September —Prof Huxley, hving o1ganisms and the way to 
study them (transfated) —Prof Williamson, the primitivences- 
tors of living plants and their 1elation to the doctrine of evolu- 
tion. Proceedings of the Academy of Sciences, Paris 


Attı D. the Royal Academy det Lancer, June 17 —Remarks 
on Schiffsememoir on changes of volume dwing fusion, by 
Sig | Camizzaro —On Pe Stefans uppei crest of the Apen- 
nmef, by S Capelli: and Taramelli —On the temperatufe 
corresponding with the glacial period, by S Pietro Blaseina 
e—On the measurement of altitudes by means of the bareme- 
éer, by $ Paolo Busm 9-On,the isobarometric types of Italy, 
by the*same authdt.—On the first phenomena m the deve- 
lopmen® of the embryo of the Boops (Salpa maxima), by S 
Francesco Todaro —$n the caloric eleveloped m liquids by the 
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struction These experiments, howeger, came to nothing 
At last recourse was liad to dark bfat, such afgwas pro- 
duced from a hollow scieen fiüldü with steam, ong side of 
which is blackened with smgke, and tbe oher whjtened 
with chalk With these apparatus qeasurements of sola 
heat were takengon perfectly clear days unde a bright 
sun at vefy different points of the sun’s altitude, and were 1e- 
presented by curves, the absciseze of which showed the %hickness 
of the transmitted atmosphere, the ordinates, the obs rd 
warmth of the sun Under favomable conditio® the "curve 
formed a straight line, which, when extended to zero of the ab- 
scissa, furnished the measurement of the eglar hast withogt 
atmospheric absorption The measurement were at first at- 
tempted to be taken at the Berlin Observatory, but were found 
to present so many regularities and oscillations y®consequegice 
of the situation of the Observatory in the midst of ghe city and 
the constantly vaporous and dusty state of the atmosphere sur- e 
rounding it that they had to be digcontinue@ there etter and 
more regular results were obtained from obsergations made at a 
house in the western suburbs® The®best {hd most'conclusive 
measmements, hog fer, in which the errors &f obs€rvation vere 
reduced to I per cent , weie obtained froma tower in thÉWest Ead 
near Berlin, where, throughout six days of the past summer, curves 
were registered approximating very closely to a straight hne One 
single measurement executed on the Faulhorn at a height of gooo 
Feet yielded a gerfectly straight curve, The six measurements 
distributed over the months of June, July, Aught, September, 
and October, showed considerably diffftent results ın the dif- 
ferent months Dr Frohlich caused Dr Lohse, who bad beet 
taking daily photographs of the sun at the Potsdant Observatory, 
to supply him with data regarding the preseage o sunspots 
in the last months From these data Dr Frohlich feund that 
the léwer degrees of solar heat coirespopded with numerous 
formations of spots, while the higher gradati@ns of heat 
wee attended with fewer sunspots, In this comcidence Dr 
Frolich was disposed to see a sequenge of cause and effect It 
would be necessary, however, to accumulate a%agge number of 
observations, and in particular to take them at elevated stations 
before #ny definitive judgment could be passed respecting the 
influence of sunspots on solar heat . 




























































discharge of glectric condensers, by S Emilio. Villa —Repoit 
on the antiquities recently discovered in Val della Tone, Ada, 
Forh, Orfieto, and other parts of Italy, by S Fiorelli 
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SOCIETIES AND ACADEMIES 
PaRIs 
Academy of Sciences, October 29 —M  Blanchaid, presi 

dent, m the chair —Allusion was made by the President to the 
loss sustamed by the Academy in the person of M Louis 
Breguet, the mechaniman, who died suddenly on the mght of 
October 26 —Obseivations on the geometrical deformations pyo- 
duced by pressure on a rectangular paralleloprpedon with prolong- 
ation in a single direction (two illustrations), by M Tresca — 
Fossil and savage man, anthropological studies, by M de 
Quatrefages In presenting this :mportant work to the Academy, 
the author wmarked that since the discoveries of Boucher de 
Perthes and the jawbone of Moulin Quignon some twenty years 
ago, not Only has the exisfence of Quaternary man been univer- 
sally recognised, but a certam number of distinct Quaternary 
races has already been determined, ‘he existence of Tertiary 
man also, without bemg yet fully aemonstrated, has been ren- 
dered highly probable, especially by the researches of M Capel- 
lm A detailed accountis given of all the known Quaternary 
races of Western Europe, based mainly on the fossil remains 
collected by M de Baye m the artificial caves explored by him in 
the department of La Marne —Note on the freezing point of alco- 
holic solutions, by M F M Raoult In accordance with thé 
general law establisH@d by the author, the solable bases are shown 
to belong to two distet groups, one presenting a molecular 
lowering of the freezing pomt comprised between*33? and 48°, 
with a mean of 39°, the otha lying between 16° and 20°, wath 
a mean of 19° —Report on the results of the treatment of the 
vines attached by phflloxera m the Mantime Alps, by eM 
Laugier The report speaks favourably of the experiments 
made during the years 1881-83 with sulphuret of carbon and 
sulphocarbonate of potassium —On certain equations connected 
with surfaces of constant curvature, by M G Darboux —Detei- 
mination of the equivalent of mckel by means of its sulphate, 
by M H Daubigny —On a process for detecting by ghemical 


ROADS the traces of blood in clothes that h&ve been washed, by — ———— —M Ps 
C ‘Husson —A comparative stude of the excitability of the o> e, 

surface and deeper parts of the brain, i M „Couty —On the D CONTENTS PAGE 
spermatogenesis of podophthalmous cwustaceapS, and especially | Zoology*of the North Atlantic Expedition cg 25 


of the decapods, by M G Herrmann —Note onghe anatomy 
and physiology of the Sacculine and the alked genera Peltogaster 
and Lernzodiscus, by M Yves Delage . 


A BushelofCorn By Prof John Wrightson : 26 
Our Bogk Shelf — . 
Andegson’s ** Catalogué and Handbook of the Archzo- 
* logical Collections in the Indian Museum” . 27 
Letiegs to the Editor — . e. 
The Ggeen Sun —C  Michie Smith, Dr Wafren 
De La Rue, FRS ,S S, T , Nathl, Bernard 
Beardmore AE 1 "P n 28 
The Division of the Circle — Antoine d'Abbadie 28 
Chustian Conrad Sprengel —Dr H, A H$gen . ® 29 
‘Challenger ” Zoological Reports —F Bughanan 


BERLIN m . 


Physical Society, October 19 —Dr Frolich gnade a report, 
on measurements of solar heat executed by him m continuation 
of observations he had made at an earlier date, acgoling te the 
method he was still pursumg, on the temyerature of celestial 
space Observations on the temperature of the earth’s surface 
had Jed him to the conviction that solar heat, the principal source 


of the temperature of the earth, must pass through very rapid White s z ® mes . 299 
oscillations, which were in all probability connect@d with the Barytes from Chirbury —H, A  Miers (ith® Dra- . 
quick movements on the solar surface that had been bgought to gram) M ondas E 
light by the new methods of mvestigation To efablish these ** Anatomy for Artists," —An Agt Stugent ; 30 
variations beyond all doubt required long-continued obsegvations Meteor —] M Hayward ‘ i ; 30 
of the sun’s heat by means of trustworthy instrumentstemaimrg | The Java Eruption and Earthquake Wavese By] T° 
mvariable for years Thermoelectric piles provided with due Bealby o 8 e.. e 30 n 
protective apparatus could alone be deemed instruments of this | The Literature of the Fisheries Exhibition . 33 
de&ription Mr Langley’s bélometer was not adequate fo. any | The Parts ObseVatory Equatorial (With Jlustra- 

length of time, the electric resistance of th.n metal plates being tion) e i 36 
liable to very rapid variations — Thesthermoelfctic pile he had | The Institution of Mechanical Engwfberse , , 38 
made $e of was inclosed in a wide, double-walted pipe, opening | Nordenskjold's Greenland Expeditior, Il By Baron 

in front 1 the shape of a funnel, m which circulated a constant A E Norgenskjold , e 39 
stream of water of atmospheric temperature The exposed front | The Vienna International Elfctric Exhibitios 42 
end of the thermopile was closed by a plate of rétk salt, and | 9Totes ts xe e. -o . 43 
the whole was set up ın sudh a manner that ıt could tufn in a | Our Astronomical Column — P. ` . 
frame, which itself might be turned in all directions &nd closed Pons Comet. . T s . J 45 

by means of a Venetian shutter Thegwhole apparatus was Tempels Comet, 1873II . . . L] ei ^s us 25 
capable of revolving m all directions The thermopile and *the A New Star Catalogue . TE ue 45 
galvancmeter of Siemens and Halske's recent construction were | ‘fn@Oban Rennatulida ByJ T Cenningham i 46 


perfeetly trustworthy instruments as Dr | Frolich had fepeatedly 
convinced himself “There now remaine® the task of finding a 
standard for the solar heat For this purpd&e preparatóry ex- 


Notes from the Otago Universify Museug:. By Prof 
T. Jeffety Parker . . wg . °. 10%, , 46 
University and Educational Intelligence ert 46 


periments were instituted with luminous heat generators—& glow- | Scientific Serials . . e Rid PSU Mee . oe 47 
ing platina sheet and an q@lectrical glowdamp of older con- | Societies and Academies . . °.. - -® 48 
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© THE4 AUSTRéL" JUDGMENT 


HE enquiry into the sinking of, the mail-steamer 
fiustral n Sydney Harbour has probably attracted 
more attention than any other case which has come before 
theWieck Commissioner's Court since it was established 
Not meiely those specially interested in or connected 
with shfpping@ut the public generally were desirous of 
knowing how ft happened that a magnificent steamship 
Qf the mo@erecent. construction should have foundered at 
anchor * smooth water and in a dead calm It 1s satıs- 
factory, therefoxe, to find that the causes of the accident 
have Ren discovered, Énd that they do not affect the 
reputatfon, of Me shi, nq the credit of her designers 
The cugumstafices of the accident are Ufiefly these —The 
Austra had complêted her second outward voyage, had 
discharged nearly all her cargo, and had partially refilled 
her coal-bunkers A collier came alongside to continue 
the coalmg and the work was proceededewith during tfe 
night 
“nterior of the ship clean, coal-ports had been formed ın 
the sides, the height of these ports above water when the 
ship WAS uBright being about five feet The coaling was 
rapidly done, and no proper supervision was exeigised by 
any of th® officéts of the ship, consequently a consider- 
able weight of coal was introduced on the starboard side 
withéut apy ecorrespofiding weight being elaced on the 
port side, and the ship was gradually heeled over At 
length such an inclination was reached that tle sills of 
the afir coaling-porg were brought to the sea-level , 
water basap to enf@r the ports and to pass freokeinto the 
interior of the ship, and m fifteen to twenty mates from 
the time the alarm was given she Sank No qne appears 
have observed the dangerous proximisy of the coal- 
ports to the water yntil ıt was too late to save, the vessel 
Had there been ordinaiy care and watchfulness the 
acgiden® would not have occurred hes 
"T His last statement can be made with certainty 1n view 
of the scientific evidence respecting the stability of the 
Austral given in the course of the inquiry After the 
v&tsel had been raised and brought home the owneis 
commus&oned a competent naval architect, Mr Elgar, to 
thorowghly invesffgate her conditions of stability at the 
time gf the accident, end under various circumstances 
As a hasis for gis imyestigation an inclining experiment 
yas made on the vessel, and the vertical position of hei 
centre of gravity was ascertained Simple calculations 
enabled the investigator to pass from the experimental 
condition of the ship to all otherecofiditions brought under 
review, and,to pice Before the Court ample materials for 
answering the quie$tton—Was she a stable vessel? This 
answer was distinctly in the affirmative «indeed there 1s 
no room@for doubting tht with proper management, and 
the occagion@® usd? of the water-ballast with which She 
was*prpyided, the Ausira] possessed sufficient stability 
9 itis unngcessdty to enter into d&tails as to her “stiffness” 
and rang@of stability ın various conditions &f lagding e but 
it may be worth*statgng that, according 4o the evidence, 
had the eos?-pores been, closed and all weight» on ooard 
VOI, XXIX —No 733 e 


In order wo facilitate coaling, and to keep the, 
ing of the ships they build , 


mature and distribution of the cargoes carried 
to the present time exceedingly little information 1s on 
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secured, she would have been practically uncapsrzable at 
the time of the accident . * 


It would be out of place here to discuss the finding of 


the Court as regards the responsibility o1 blámeworthiness 
of the owners, officers, and other persons conngcted with 
the management of the ship One broad general prin- 
ciple laid down by the Commissioner 1g his judgment may 
be considered with propriety, since it affects not merely 
the owners of the Austral, but shipowners as a body 
Mr Rothery 1s strongly of opinion that shipowners should 
cause investigations to be made of the stability of their 
ships, and should furnish captains with the results of 
these investigations for information and guidance In 
the case of the Austral no such investigations were made 
until after the accident, and what happened with her ıs 
the common case with ships of the mercantile marine 
There has been a remarkable advance in fhé applications 
of scientific methods to merchant-ship construction of 
late years, and the consideration of proBlems of stability 
has been forced upon the attention of shipbuilders and 
shipowners in many cases 


But the adoption of the 
Commissioners opinion would involve a much greater 


extension of scientific method and exact calculation than 
has yet taken place 


Shipbuilders necessarily have no control over the load- 
an@ in most merchant 
determined by the 
Up 


ships the stability 1s practically 


fecord as to the actual stability offladen merchant ships , 
and their loading usually has to be done under very 
hurried and difficult conditions by men possessed of great 
practical experience, but having little or no acquaintance 
with the principles of stability Owners have hitherto 
been “content toedepend almost exclusively on experience 
with previous vegselein determining the dimensions of 
new ships, and have not set much store on the result of 
scientifig, calfulatoff Builders, on the other hand, re- 
cognising their want of control over the working of the 
vessels, have refrained, for the most part, from making 
detailed calculations of stability Even the leading firms 
have chiefly confined attention to experimental] and other 
investigations which would be useful in preparing subse- 
qent d'ewgns , and in most cases the owners have not 
had communi@ated to them any facts which may have 
been asceitained iespecting the stability of ships Mr 
Rothery maintains that all this should be changed * that 
fuller investigations should be universally made, and the 
resulf furnished by the owners to the captains 

The great, if not paramount, importance of due con- 
sideration being given to the stability of merchant ships, 
and particularly of cargo-carrying steamers, 15 recognised 
by the most emihent authorities. Mr Rothery gn his 
recommendation indorses what has been said and written 
repeatedly of late yeafs But while there 1s a very general 
assent to the proposition that something shoulf be done 
to secure a due amount of stability and to prevent ım- 
proper fr excessive loading, there 1s not a similar agree- 
ment yespecting the means tote employed For example 
some of the professional witnesses at the Austral inquiry 


‘expressed doubts as to the wisdom of placing 14 the 


hands of merchant-ship captains the results of calcula- 
tions for stability expressed ın the forms of *' metfcentric 
. e ^ D 
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diagrams '* or “curves of stabihty " These gentlemen 
feaged that to thg average ship-captain such curves and 
diagrams would be unintelligible, and therefore of no 
practical vale It must be admitted that there 1s some 
force ın this contention, but on the other hand it is 
obvious that a very moderate amount of instruction ought 
to suffice te make anformation of the kind intelligible and 
useful to an educated seaman 

Tt may be worth while to mention what is the established 
practice in the Royal Navy in this matter Each of Her 
Majesty's ships is provided with a “Statement of Stability,” 
in which appears a record of the “metacentric heights,” 
corresponding 1espectively to the “ fully laden” and thè 
* ex&reme light” conditions of the vessel There 1s also 
a record of the calculations of stability at various angles 
of heel , the angle at which the stability attains its maxi- 
mum and thet &t which it vanishes being noted In cases 
wheie special precautioms are nseded special standing 
orders are giver® For instance, in some low freeboard 
ships 1t 1s stringently ordered that a certain maximum 
soad draught shall not be exceeded, because any diminu- 
tion of the corresponding fieeboara would cause an ob- 
jectionable decrease in the range and area of the curve of 
stability Agam, in some vessels, as coals and stores are 
consumed, the stabihty 1s considerably diminished, and 
then orders are given that the ship shall not be hghtened 
beyond a certain minimum draught, that draught being 
maintained if necessary by the admission of water-ballasá& 
All these regulations are based upon careful experiment 
and detailed calculatidts In the original design of thf 


ships close attention 1s bestowed upon the question of 


their sufficient stability, and when the vessels are com- 
pleted, an experimental check is put upon the intentions 
of the design, any necessary corrections being made in 
the original calculations But it is ryght to remark that 
war ships are much more easily dealt wih than merchant 
ships, because definite positions are assigned in them by 
the designer for all the weights carrfed—whether they be 
armour, or guns, or coals, or ammuaition, or outfit 
Hence it 1s possible to state distinctly what 1s the %sta- 
bility ın the fully laden condition, and what aie the ex- 
tremes of possible variations in stability as Coals, stores, 
&c , are consumed In meichant ships, as was remarked 
above, the designer and builder have no corsesbonditig 
control over stowage, and in practice vety considerable 
variations ın stowage necessarily occur Leaving this 
difference aside for an instant, it may be stated that in 


the Royal Navy the information given on “ Statements of 


Stability” 1s highly valued and well understoodeby*naval 
officers This result 1s, no doubt, attributable in a darge 
degree to the fact that at the Royal Naval Colle for 
many years past classes have been arranged wherein 
naval officers receive 1nstructien in thè elements of naval 
architecture, and especially in the methods of interpreting 
the various statements and drafings issued by the 
Admuralfy to the ships of the fleet Similar instruction 
could not fail to be of service to officers o the mercantile 
marine, and the Admiralty have made provisión mthe 
Regulations for the admissfon of a certain number gf such 
officers annually, butas yet no advantage has been taken 
of te permission Either in this way orin some other? 
instruction must be obtained by merchant captains jf they 
are to &kercise an intelligent ccntiol coger the loading of 

e . 

e 


a 
their vessels, and to ensure the proyisien wt suffigent 
stability . m 

It seems very probable that one rgsult ot recent occur- 
rences and discussions will be ¿he graft of great@ereedom 
to shipbuilders 1n choosing the diménsions for new ships 
than has been customary hit&erto Anf it thay be &nti- 
cipated that increasing attention will be bestapred upon 
investigations of stability in connection with new designs 
But whatever improvements may be made 1n the general 
practice of shipbuildeis, the responsibility fos mage- 
ment and loading must always remain with the owners 
and commanding officers of merchant shifts. IlPAdvised 
action on their part might render futile all #he precautions 
of the designer He may have secured Wha seemsga 
good margin of stability, on the basis ofsome hypothetical 
arrangement of a certain dead weight which was supposed 
to be the maximum a ship weuld carry, an® yet m 
practice some more critcab condition loadfhg may 
arise which must®p% dealt with by those fh chàrge of the 
vessel. . ° : 

Having 1egard to the very considerable variations in 
the character of the cargoes carried by the great majority 
of merchant shaps on their several voyages, ltgdppears to 
be highly important that owners and ‘Captains should 
have placed in then possession full information respec? 
ing the stabihty of their Ships, and that they should be 
able to make intelligent use of this informatiffh Dne ot 
the mogt valuable preces of information which a captain 
could, obtain for a laden ship would be fer * nfetacentric 
height," ana there seems no reason why an intelligent 
officer who gad been furnished *with a é‘ getacéntric 
diagram," and understood its usg, should not experi- 
mentallyedetermine faiehimself before leaving port what 
measure of “stiffness” his ship possessed, and “at what 
vertical eesition the centie of gravityfvas Paseo Of the 
condition® of loading were of an unusual character) 
He would, then havea more certain assurance of the 


sufficiency or etherwise of the stability of the ship than. 


he*co.ld otherwise possess, and thgs assurance might 
. . 

easily be made to extend not merely to the initial stability 

but tothe stability at large angles of inclination® It way 


be urged that it 1s too much to hope for any such experi- 


ments, or for such an advance ın knowledge , and that ın 
the stress of business tune cannot be found for such 
elaborate inquiries Possibly one may be td sangifne 
to indulge this hope, but inclming experimen® of the 
kind indicated are neither lengthy norcostly opefations, 
and their value as indications of she probablé safety or 
danger of laden ships cannot well Re oveg-estimated 

The necessity for carefully considering the stabihty pf 
mérchant ships 1s not a matter of dispute Al'Concerned 
may be assumed to desire some practical solution of the 
problems involved w’ securing sufficient stability And 
on a review of the whole subject 1f willeprohably be ad- 
mitted that all three classes interestede-the shipowner, 
shipbuilder, and »ship-captain—must accept their several 
responsibilities while working fbwards a comifton end 
THÈ shipowner may be presumed to Aow Best the special 
1equuements to be fulfilledun apy new design Ps 1? the 
duty of the designer tB make sure that appropriate 9 
dimpnsiqns And proportions are secured in association 
with the fulfilnsent of these requirgments, or to point out 
the impossilylty of such an asgociatios, fa, finally, 
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upon the q@iful and eMtelygent conduct of the-captam 
must necegsarily depend in A g1eat degiee the safety and 
successeof the ressel during hei career In order that 
the best results may be obtained 1n face of the difficulties 
incidental to the design and managerfent of many 
modern tyes of ships, the standard of knowledge must 
be raise in al three classes W H WHITE 





THE *zwCPCLOPEDIA BRITANNICA” 
Encyclopedia Briganjica Ninth Edition Vol xv Loo- 
Mém Vol&v. Men-Mos (Edinburgh A and C 
, Black, 1883 ) 
MONG the nfost impertant scientific articles in 
vol ww of Se new gditiog of the * Britannica” are 
those on Medieine,eMechanics,and Mamf@iia 
The conse but comprehensive epitome of the his- 
tory of medicine which Dr Payne has contributed 
is the only history of the kind in the language In 
Germany there are inthis subject, as in almost gvery other 
branch of learnfg, excellent tewt-books , and the authore 
ackaewledges his obligations to Haser's ^ Lehrbuch det 
Geschichte def Medicin und der epidemischen Krank- 
heiten ” IneFragce, Daremberg's “Histoire des Sciences 
Médicales *:5 also well known But in England there 
has been no segious attempt to write a history of medicine 
since the publication of Freind’s letters to Mead (1725), 
even thesgonly dealt with a portion of the sulyect, and 
were written ort us begun under the disadvantage of 
confinement in the Tower There haye been a few walu- 
able contribusions to the subject, such as Dr Greenhill’s 
aipcles 1n Smith's “ Dietionary of Classical Biograplay,” 
and Dr Wu oll of the College of Physicians, but 
nothing more! ` o è 
Is this neglect justifiable? In other branches ef natural 
hi&cff'and natural philosophy an acquaintance wit) the 
successive steps by which modern “knowledge has, been 
won is almost necessary for clearly comprehending ut 
result. "Aelustory of astronomy, of electricity, Or et 
physiology would be not only of interest but of practical 
value to the student of each of these subjects But a 
history gf medigne, however mmportant as a chapter in 
the developmqpt of human intellect and the progress of 
civsisation, gs scaicely@any help towards understanding 
either the principles or the pgactice of the art of healing 
A modern physician finds some knowledge of chemistry 
and of physics indispensable , botanyeand zoology are 
nat witfout impertant bearing on his professional studies , 
a knowledge of German 1s of great practical use , but 
he may be ignorant of all medical higr@yre above ffty 
years old without any loss, except the loss of the :ntel- 
lectual pleasure wifjch Pary educated man should take in 
the past history of his profession PN 
That this isgthe case seem® evident from the utter 
neglect of the older medioal classics 1n medical education, 
aetwithstasding occasional myrmurs from the few who 
have garned Mht rightete murmur by leaving read them, 
and from oġhers +a neglect which exists not only m practi- 


t Dr Edward Meryon's *Hiftary Medicine ” wes never finshed Dr 
&dams's editions of Hippocrates and of Paulus ZEgineta, Cxole's of the 
‘Regimen Santtatis &2lgrmtann,' and. ayne's of Lanacre's trafislation, 
‘De Temperamenus,”’ are scholarly works ''Laves of British Phyzcians 
ind “ The Gold-headed ane ” are not ungracefully written “ Ph tory 
ind Heroes of the Art of Medicine” 15 a very por compilation A brilliant 
»ssay on the subject will be found at the end of “ Poems " and otherremains 
of the Ifte Dr Frank Smith (Smith and Elder, 1879), 
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cal England and America, but no less im tite learned 
German and the conservative Fiench schools * This 
neglect is only confirmed by occasional glimpses, of the 
said cl&ssics, and ıt is illustrated. by the fact that we owe 
even the sketch of the labours of two thousand years 
which forms the subject of this review to the demands of 
an encyclopzedia 

Nor is the reason far to seek Modern medicine has 
scarcely anything but its aim in common with the art of 
the ancients The attempt of the older physicians was tọ 
find some comprehensive explanation which would ac- 
count for all the diseases of mankind, and their practical 
method was the application of certain remedeg, recom- 
mended by the crudest experience, or more often by some 
such dogmatic criterion as that of ° signatures’? The 
authority of the ancients was regarded as independent of 
proof In hke manner naturalists used to study the 
worthless gossip of Pliny, and Milton. recommended 
Columella as a school-book because of the practical im- 
Portance of husbandiy , indeed in England we still teach 
geometry from an ancient Greek text-book, and Euchd 
will be the last to follow Aristotle and Galen, Dioscorides 
and Celsus, into learned oblivion But the object of 
modern medicfne ıs not to explain but to investigate, to 
ascerfain what is amiss, and to deal with it as duectly 
as possible, on the principles of physics and of chemistry, 
guided by experiment and checked by skilled statistics 
Homoeopathy is only the last of the “systems ” of medi- 
cine , not more arbitiary than many others, and, like the 
rest, not so much a wrong solution of a scientific problem 
as an answer to a question which cannot reasonably be 
put P 

The art of rationale meflicine must therefore depênd 
upon a knowledge*of the pody and its functions, on the 
power of disgovering its physical conditions, and on 


‘gcquaintance with the $hysico-chemical laws to which ıt 


is subject, just as the art of navigation depends on a 
knowledge of astrgnoiny and of meteorology But even 
the ough outlings of anatomy were only made out during the 
sixteenth and seventeenth centuries, and the discovery of 
its minther dttAls, SQ well begun between 1650 and 1700, 
was only resumed and carried to its present degree of 
completion by the achromatic microscopes of the last 
fifty years. Morbid anatomy dates from Morgagn 
Physiology had no true existence before Harvey’s dis- 
covery of the muscular contraction of the heart and the 
circulationeof the blood ın 1628 It was retarded rather 
than helped by premature application of mechanical laws, 
and did not make important progress again until the bith 
of chemistry in the last’ thirty fears of the eighteenth® 
century If anatomy may be dated from the dissections 
of Vesalius, physiojogy from the vivisections of Harvey, 
and chemistry from the laboratory of Lavoisier, we can- 
not fix the begining of modern medicine earlier than 
ife introduction. of mediate auscultation by Laennec in 
1819 . 

Interest, however, willalways belong to the history of 
wedicine, apart from the practical value of the older 
megical htergtue The study of the dreary successi0g 
of ghe Gréek “sects,” ®f the Galenical and Arabian 
í schools,” and of te subsequent 1atro-chemical, tatro- 
mechanical, Brunonian, and eother “systems,” 1s of 
service to warn too eager speculation from the errors of 
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past ages Here and there, "apparent rari, nantes 


m gmrgite vasto," records of real observation the 
aphorisms of Hippocrates, or the clinical pictures of 
Sydenham Occasionally a good style commends an 
almost valueless treatise, as 1n the case of Celsus and 
Fracaston More often we are attracted by some 
amusing gossip, some shrewd remark, or some interest- 
ing historical allusion, to epidemics or to wars, to the 
deaths of kings and conquerors, or to the daily accidents 
of contemporary life Such are Caius's account of the 
Sweating sickness, Ambrose Paré' s description of his treat- 
ment of gunshot wounds 1n Savoy and at Rouen, and the 
“cases ^ recorded by Dutch surgeons of the seventeenth 
century Nay, apart from utility and from such chance 
rewards as these, tere will always be those who take 
the genuine delight of a book-worm m old authors 
because they are old, those who have the respectable 
appetite for information which 1s omnivorous, and students 
of the human mind for whom acquaintance with its dullest 
wanderings 1s fruitful 
' It ıs therefore well that English readers should have at 
least an outline of medicine in the past, and this want 
has been admirably supphed by Dr Payne Wisely 
abandoning all endeavours to include tHe biographical 
part of his subject, tempting as the excursion must*often 
have seemed, and leaving on one side the curious history 
of medicine as a profession, its connection with the 
Church, the differentiation of its several branches, its 
varied social position, and the growth and decay of the 
great colleges and schools of medicine, he has aimed 
only at presenting within the narrow limits allowed (about 
thirty-seven columns quarto) aevietv of the changes of 
metical theories, and of the Sloweprogress and frequent 
retrogression of the medical arọ Begining with an ap- 
preciative sketch of Hippocratic medicine.the important 
work of the Alexandrine physicians is next indicated, the 
scientific scope and characte: of Galen ts described, an 
the obscure line of tradition of classical mediaine ts traced 
down to the medizval school of Salerno , The vast, but 
thankless and ]:ttle explored, field of Arabian medicine ıs 
then rapidly surveyed, and its domin®n® in Western 
Europe explained as being really lufle more than that of 
a corrupt Galenism The revival of learning at the be- 
ginning of the sixteenth century was probably a mis- 
fortune to medicine, for when the Itahan scholars, and 
our own Linacre and Caus translated the works of Galen 
into good Latin, these medical “classics” shaeed in the 
glory which surrounded the language of the ‘New Testa® 
ment and of Plato The first steps of anatomy were in 
€ontradiction of statements by Galen, the first discovery 
of physiology was a refutation of his whole system Yet 
the baneful influence of his great name, hke that of the 
still greater name of Aristotle, lasted long after his claim 
to 1mplicit credence had been disproved As the ancient 
system was worn away, its place was eagerly striven fof 
by the feebler system? of Paracelsus, Van Helgont, Borelli, 
e Sylvius, Stahl, Hoffmann, John Brown, and Hahnemann 
in a long succession of three hundred years S 
UR With the morbid anatomy of Morgagni, Balke, 
Laennec, and the physical diagfosis introduded by ghe 
latter great physician, the modern efa of ratiohal medi- 
cine began, in which sects gnd systems are meré survivals 
—superstitions—of an'unduly prolohged middle age At 
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this point Dr Payne's heart, ane paper se@p to fail to- 
gether He ends, much às*Gray's bard endgd his pro- 
phetic outline of English ehistory, ine fin confused view 
of a period of light and splendour, illustrated by the 
names of Rofitansky and Virchow, Czermak and Helm- 
holtz, Bright, Graves, Addison, Stokes, and #Trougseau 
It was no doubt wise not to attempt an qccoum of the 
triumphs of the new era, but we hope that the learned 
author of this article may make it tge fougdation,of a 
complete history of medicine, fuller agd more exact than 
Darembeig’s, lighter and brighter thar thgse of Sprengel 
and Haser We also venture to suggest tg the editor of 
the “Encyclopedia Britannica” that an article dealing 
with the curious and interesting history of mmdicine as a 
profession should be obte:ned from ef. same pen, under 
the heading,* Say, of “ Physic, History ®f the Practt- 
tioners of” " ` . 

We have scarcely left room for finding fault, and httle 
room ıs needed But to redeem our encomium fiom the 
charge of blindness, we may ask why the*history of the 

«school of Salerno 1s giver after that 6f Arabian medicine , 
what evidence there 1s apart from his name that Basaard 
Gordon of Montpellier (1307) was a Scot, and what 
possible aptitude there 1s ın a compatisen between two 
sugh different persons as the impudent, driinken vaga- 
bond who called himself Paracelsusind the great German 
reformer who lived at the same time P 

Lastly, while we fully admit the jusgce of Sonnecting 

the introduction of auscultajion and of chemical and 
muceoscopical examination of morbid fluids with the intro- 
duction of a knowledge of morbid anatomy-efor this con- 
ne&eon was, in fact, the zm organum of medicine 
froyfr$20 onwards—yet we think that {fre Muld also 
have,been indifited, however briefly, the still newer 
method ewhich has characterised the history of yet 
more recent medicine, namely, the method of mu™Ber 
and measurement, by which to the stethoscope and the 
Jest tube have been added the clinical thermometer, 
the cqmpte-globule and the sphygmograph** Perhaps 
future historians of medicme (particularly if they should 
write * primers" or “ outlines ” "for examination pur- 
poses”) will divide the nineteenth century wto four 
periods the first (1800-1820) mtroductow, the second 
(1820-1850) the period of morbid dhatomy ang of phystcal 
diagnosis, the third (1850-1880) the peeod of morbid 
histology and of quantitative investigation ; while the 
last, we may hope, will be called the period of experi- 
mental medicine, m which laboratories shall do tfe same 
service for pathology and therapeutics which they have 
already done fef physiology 


e 

There appears, under the headh M&chanics,” another 
of those Saathematical dissertations which, each complete 
1n itself, are to be found a®such frequent gntervals in the 
volumes of the new edition o@ theg“ Bmtannica” The 
autho: of the part of, this grticle which treats qf theoret?. 
cal mechanics 1s Prof Tait, and teose wh8 are familar 
with hts writings will be able to form an “estimate of the 
way in which the,treatment of tle subject is conceived 
and cagried out í PP 
, Thegcience of mechanifs m its widest range rests on 
Newton's Three Laws of Motion, and $n that other pas- 
sage in the * Principia? dealing with the a@tvity pf an 
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igent, the ful) significan of which, when interpreted by 
he light of Modern discovergese was first made clear by 
Professors Thorgson and Tait _An exammation of New- 
on’s original statement shows that in his view “ equili- 
rium 1s not #balancing of forces, but a bajancing of the 
fects of fgrces When a mass rests on a table, gravity 
odifes in it a vertically downwaid velocity which is 
‘ontinually nefitralised by the equal upward velocity pro- 
luced by the reaction of the table, and these forces 
we eQugl because dey produce 1n equal times equal and 
ipposite quantities of motion ” 

As wegards Pour knowledge of force as distinguished 
rom its mecRanical measure as change of momentum, 
wè are reminded that our igea of force, ouginally de- 
ived from Rd musqgular sense, “may bea mere suggestion 
f sense corresponding (nd doubt) to somq process going 
n outside us, but quite as different from the sensation 
vhich suggeSts it, as 1s a periodic shearing of the ether 
rom brightness, or a periodic change of density of air 
rom noise?" . 

In discussinge stil] further the nature of force, Prof 
Cait points out that our Belief in matter, the most certain 
if Pobjecuve gealities, is largely based on the property 
f the unchangeability of ıts aggregate amount “ The only 
ther thingan ‘the universe which 1s conserved as matter 
s conserved 1s energy Hence we conclude that energy 
s the true phySical reality, and force, which 1s merely the 
pace-rate ,at which energyis transformed, must be re- 
arded hike otlger* expressions, such as rate of*interest, 
leath-rate, gradient of heat, as an expression introdyced 
or convenience, and not necessarily bécause of an objec- 
ive reality attached to y” e v» 

Remerabem the dual nature of all force 4s peng 
xerted between two bodies, wé have, ag another rea@ing 
f the Third Law, ^ Every action between two bodies isa 
tress 

With regard to potentitl energy, which must depend in 
ome hitherto, unexplained way, like kinetic energy, oa 
notion, Prof Tat says “The conclusion which appe@rs*| 
nevitable 1s that, whatever matter may be, thé other 
hhysical reality in the universe which is never found 
inassociated with matter, depends, in all its widely 
'aried forms, upon motion of matter ’’ 

After explaffing Newgon's Laws, the author deals with 
he principles of kinematics, and then with statics and 
uhematics ef various materal systems, with different 
legrees of feedom,einserting amongst the analytical 
roofs several ofthose elegant geometrical constructions 
or which he ıs so well known, Whilst the nature of the 
wticle precludes a thorough exposition of the higher and 
nore involved parts of the subject, hé haf succeeded in 
xesentng illustrasive 9yoblems of all the great divisions 
n mechanics, whith afford some insight into the nature 
of the special parts of the subjgct to which they refer 

This most useful artige, which exhibits. the state of 
®owledge in theoretical mechanics at the present time, 
concludes wale a hy of thé prirfcipal works on me- 
:hanfics o e . 

Following Piof Tait’s article, and unde: the hgading « 
‘ Apphed Mechamgs," we hifve the reprint of an aiticle by 
the late Prof R&rfkine, Contrif&ted by him to the Yolume 
of the “ Encyclopedia. Britannica” which was puBlishee 
in 1857. e M 
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In this article Prof Rankine has dealt with the prm- 
ciples of the subject very much on the same lines, as in 
his larger published woik on “ Applied Mechanics” It 
1s needless to say that nothing that Rankine wrote*on the 
theory of mechanics can ever become antiquated or 
obsolete He possessed such a firm grasp of the founda- 
tions of the subject, that it seems impossible to believe 
that on these points he could commit an error But 
since that time many new discoveries have been made in 
mecifanics, as in other sciences, to which we find no 
reference in the present articles Of these perhaps the 
most important are the later developments of graphical 
Statics, and the kinematical analysis of Prof Reuleaux 
The former subject, which really dates its origfh from the 
time of the discoveries by Rankine ef the Theory &f the 
Extension of the Funicular Polygon, and by Cferk Maxwell 
of the Theory of Reciprocal Figures, has received at the 
hands of Culmann and otheis developments which are 
now proving themselves of the greatest importance in 
engineering design Of the higher parts of these more 
modern methods no information is given, eithei in. the 
artfcle before us, or in the extremely clear and simple 
theory of Frames, which appears in Prof Jenkin's 
article on “ Brylges,' in the fourth volume of this * Ency- 
clopzegia,” or in any other place in the work, and 
having regard to the importance of the subject, we cannot 
but regret 1ts absence * 

We believe that had the work of Reuleaux been pub- 
lished earlier, Rankine would have been one of the first 
to recognise its beauty and value 

The whole aiticle displays the power of logical arrange- 
ment and Method, as, wel] as the condensed style which 
1s so characteristic of gil Mankine's writings, and makes 
them such difficult reading for beginners. These will 
probably prefer his** Appfled Mechanics,” for purposes of 
study, to the article bafore us But as an exposition, in 
Small compass, of the leading principles of that science, 1t 
1s altogether admirable as far as 1t goes, whilst its value 1s 

kd e. 
increased by the numerous articles in this * Encyclopædia” 
on*special, more technical parts of the subject, such as 
that ofeProf9 Jénkin, already quoted, and that of Prof 
Unwin on “ HydraulXs," and others which are promised 
in forthcoming volumes 


The article*on “ Mammalia," by Prof Flower, is an ex- 
tiemely wel condensed and intelhgibly written. essay on 
the highest class of vertebiate beings, for which, as the 
author nofes, there has never been a generally accepted 
vernacular designation Still the class known to zoolo- 
g'sts as Mammals 1s ome rigidly defined, and one that, 
obeys the strictest rules of logic ın its definition, despite 
Kant's 1emarks on® the impossibility of defining strictly 
natural objects ft ıs easy to imagine the mammftry 
glands reduced to a state of extreme simplicity, but among 
ving mammals this never occurs, nor 1s there any gland 
to be confoanded with them 1n any ather vertebrate form 
The article obens with a chapter on the general anatomi- 
cal characters of the cláss, in which an immense amount * 
®f accurate information 1s compressed into a small space. 
M&ny of théfigures illustrating he details of the osteolofy 
ar@ takeg from Pref Flower's well-known work on this 
subject €n the chapter on classification, the recent aigu- 
ments of Prof Huxley in favout of passing over all known 
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forms ofebirds and reptiles and going straight to the 
amphibid for the progenitors of the mammalia are quoted 
with &pproval , and that author's subdivision of the class 
into three sub-branches—Prototheria, Metatheria, and 
Euther1a—is ddopted The history of the distribution of 
the mammals in time and space follows, and then we 
have the characters of the difterent orders and families, 
and of the principal forms of the class In this section 
of the memoir,the illustiations, taken from the best 
sources, are especially to be praised, and in magy ın- 
étances the information as to rare or new species 1s 
brought well up to date This seems to us especially so 
in the interesting group of the bats and msectivoia, fo 
which Pref Flower acknowledges his indebtedness to 
Dr Q E Dobson, but ın the portion devoted to the order 
Primates, ay order which Prof Flower makes to include 
the lemurs, the monkeys, and man, we 1ead the little that 
is written under the impiession that it was but intro- 
ductory to a good deal that was to follow, and when we 
turned over to p 446 we found the essay was finished 
and that we had arrived at the index, even this bears 
marks of a forced compression, for while the eajhe: 
letters are fairly done, the last in the index have evidently 
had a lot “‘squeezed” out E 

One othe: article relating to zoology in this volume 1s 
also by Prof W H Flower, on the “Mammoth” He 
alludes to the dewivation of this name as being by some 
ascribed toa Tartar origin, by others that it 1s a corruption 
of the Arabic word Behemoth, or great beast, but on the 
authority of Prof Sayce it 1s a corruption of the Biblical 
Behemoth, Arabic behtmat 


The scientific articles 1n volexvi* are so numerous and 
important that ıt 1s impossible fo? us to give them satis- 
factory notice in the space at qur disp8sal , we can do no 
more than namethe moreimportant Fror. Prof Dittmar 
we have Metallurgy and Metals , Prof Chandler Robert 
and Mr R A Hill contribute the article on Mint, in which 
all aspects of the subject are fully as welb as interest- 
ingly treated , while Mining, by Dr Lee Neve Foster, 1s 
both practical and scientific Meteorology, of course, has 
been undertaken by Mr Buchan and ProffBalfoui Stewart, 
and forms an admirable exposition of the present con- 
dition of a science of great and giowing complexity, Mr 
Buchan treating of instruments and phenomena, while 
Prof Stewart deals with the science that ynderlies the 
subject The article on Micrometer is*by Dr David 
Gill, while it 1s natural to find Dr W R Carpenters 
name attached to that on Mıcroscope Prof Heddle 
centributes an elaborate and profusely ilustiated article 

* on Mineralogy Moletule has a triple authorship, Rev 
H W Watson, Mr S H, Burbugy, and Prof Crum 
Town, both its physical and chemical aspects being 
thus fully treated The article on Mollusca in this volume, 
by Prof Ray Lankester, 1s as complete apd masterly and 
tichly illustrated as that on Mammalia in the previous 
volume Under Moon we have a shortearticle on the 

e lunar theory, by Prof Simon Newcomb, other aspects 

of the subject have been dealt with under Astionom» 

Mr P Geddes has à careful and wonderfully eex- 

haustive article on Morpholoz¥, and Mr R°M‘Lacalan 
finishes off the volume with a somewhat Une. article on 


Mosquito There arg many other,smaller articles in all 
Pd "v ce 
. 
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departments of science,— Prof “aA M ewton, for example 
doing all birds, —and sevər important etltwologico-gec 
graphical articles, as Mexico, by Mr E Be Tylor an 
Prof Keane, and Mong&s, by Prof Douglas dnd Pro 
Julg We hgpe in a future number to be ale to refer 1 


detail to some of the articles mentioned á 
— — s. 


LETTERS TO THE EDITOR 


[The Eduor does not hold himself responsi 2 
by his correspondents Nether can hè undertake tg veturs 
or to correspond with the writers of? rejected manuscript 
No notice ıs taken of anonymous COMMUN ABONS. 5 
[The Editor urgently requests correspondents to keep their letter 
as short as possible The pressure on his Space as so gra 
that ut ts impossible otherwise to insire the appearance, eve 
of communications contaming interesting and 2 ovel facts ] 
Living, Scorpions, 4M ygfle, and Pyptopterus 
WILL you allow me to use your columns 1a ofer to agk an 
of yom readeis 1esiding 1n tropical focalities, whd’may be gent 
rous enough to wish to help a naturalist in his researches, t 
send to me /zvz/zg specimens of Ja? ge Scorpions (not less than thre 
inches in length), and Zrvzzg specimens of large Mygale (birdsnes 
ing spider), also I would beg for Avene Lthwoims of larg 
size from African, Indian, America and Australian localitie: 
Any of these animals can.be sent 1n a small tin box in. weich 
few holes are perforated , the tm box being packed in a muc 
larger wooden box with hay or loose paper gmp moss shoul 
be placed with the Scorpion or Mygale Each spacimen shoul 
be inclosed in a separate tin box, since these animals are cann 
bals The holes ın the tin box containftg an Warthworm shoul 
be very few, and the amount of damp moss very great Eartl 
worms would travel best in a Wgrdian case, should the opportt 
nity offer*—not loose, but ın the above-men@ioged ti box 
I would further take this oppor tygnity to ask for infor mation cor 
cering the best way of keeping the African Lepidosnen, or muc 
fish (Protopterus annectens), m confinement. I reqyire to asceita1 
(1) its natural food, (2) the temperature of the waters in whic 
it ARuryly lives, (3) whether these Me MES card pidly Mr 
ning®(4) whether anything 1% known as to habits m the breedin 
season, and 1f thiseseason immediately precedes or succeeds th 
dry season 
dome Of your readers in this country or in Africa may, hav 
gained expetience on these points, and would greatly help m 
1n angttempt to breed the mud-fish by communicating with me 
° E Rag LANKESTER 
@1, Wellinzton Mansions, North Bank, N W . 
. 
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Electricity in India —The Green Sun 


[THE following letter has been sent us fog publicatyon by Si 
William Thomson, to whom it 1s addiessed —] 


For nearly a month the au has bgn ina state of electryfice 
tion, which seems to me so interesting that I thoif&ht you woyl 
probably lıke to hear of 1t at once without 1f yeting to con 
plete my observations Unfoitunately I cannot tell the exac 
date at which it bggan, but August 3 showed ositive electr. 
city all day apparently On September r and 2, kwas nc 
able to get any measurements, but on the 3rd atı iopm§ 
got negative readings from —28 to —17 div, wind lgh 
S by W  By,f4iit had changed to +6 Next morning : 
Io 5 a m it varied from — 136 to. —44, this was on the roof 
then took ıt to the ground, to a glmce qyite open, and foun 
readings from — 460 in gusts of ind) to% 162 when the win 
was light* « The wind was fiesh, westerly Up torh 14m : 
continued hhegative, but at my next reading, 3 gm, it was +35 
and remained steadily positive, the wind havipg now gone roun 
to the east (sea breeze) ° e. 

5th, 6 am, positive fromgam to 2 5 negative, and there 
after positive . e * e 

Thy continued with the exception of thé9th, when it wa 

epsitive all day till the 13th e s 

On th& 2oth thetreading at 95 was — 34, but at I1 55 it wa 
T 44, éhe *wind in the meanwhile avin? changed from we: 
(land wind) to east (sea breeze) A sumilar state of affairs sti 
continues - © 


During all this time ?he weathe: in Madras hasebeen fine, an 
. 


* , . 
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for some days®at fist, when I@nade very special inquiries, I 
found that no rain had fallen within 100 miles of Madias It 
may perhapfbe worth mentioning that from te 8th to she 14th 
we have had the shange phenomenon of a bright green sun at 
sungse and sunset, the sun appearing as a rayle-s globe, at which 
you cdald eayly look, and yet so sharply defined that sunspots 
could be well seen withthe naked eye On the 22nd again, tno 
days after the elegtricity had gone to positive, the green sun 
reappearedaud ha now changed to a sort of golaen gieen I 
do not say that there 1s any connection between the two, but 
they seem worthementioning together I have got a lage 
num&er of obséfvations"which I will 1educe as soon as possible, 
and send to #i¢ Royal Society of Edinburgh, but there 1s no use 
edoing this till things, return to their normal state It 1s worth 
pointing o@t that observationf made at inteivals of six hours 
might haveegentirefaied fp findgthe negative electricity I 
usually, for cogvenjgnce, take Mbservations m9 am, before 
leaving for gollege, and the next would be at three, and both 
theg® are always positive * I have not got the exact «cale of my 
electrometer, but I find that 100 Damell's cell, give only 24 
div ofa deflection I am very much disappointed that I have 
not got my new instrument yet 
been able to get gimultaneous observations carried $n at Madias 
and at a place foity rifilesgto the West, which might have given 
valgable results | My present instrument, though working better 
than before, negds constant rechaigmg For example, at noon 
yesterday the eaith reading was 1750, and at six this morning zt 

was only 144 C MICHIE SMITH 
Christian College, Madias, September 26 

e . 


Unusual Cloud-Glow after Sunset 


. e e. 

YESTERDAY egeffng a most extraordinary sunset effect was 
seen here, which made a deep impression on all who observed 
it The shy was nearly clear when the sua set at 4 18, af the 
ar transpare A few curocumulus fleeces became lighted up 
with a pink and then wit a deep red colour immediately gfter 
swnset Pranzo greenish and white opalefcent haze 
now appéared about the poit of éhe sun’s departure, and hone 
as if with a light of its own, near the horiz#i The upper part 
of this pearly mist soon assumed 2 pink colour, while the lower 
patas white, green, and greenish-yellow 


turn to a brilliant but delicate pink, and some pink cirfus-lige 
streaks stietcheg apparently horizontally towards the south-east» 
The coloued portion of the sky spread out hke a sheaf from®he 
houzon, and apparently consisted of a very high, thin filmy 
cirrus disposed in transverse bards or ripples, close together, and 
very delicate 1n form, outline, and tint Below the pink, and 
between it and the point where the sun had set, iemained the 
very curfous, opalescent, shining, green and white vapour, 
hanging, as it ere, vertically, and changing very little dung 
mafy minutes The boMlers of the pink sheaf were definite, 
afl finely contrasged with the dgep blue sky As darkness came 
on, the pink g®w seemed to inciease 1n brightness, and at five 
yelock cast adine weiré lighteover the hills The moon was 
naow bright 1n the south-east, and began té cast dark shadows 
About ffe the cebour slowly receded ftom the part nearest the 
zenith towards the horizon, and as it retired left a clearly visible 
ilmy ripple of eurus of a faint giay tint Ate 25 the greater 
3art of the col wr was gone, and the cloud remamed bught 
mly near the honzong Aff 532, however, it began to 
mow again, and a she time (5 40) the whole extent 
f the Alm was again glowing bright pmk, producfng a most 
tnking effect im contrast with ghe silvery moon, dark sky, 
md bright stars@n the north and east The pmk light then 
lowly withdrew towards thefiorizon, remaining bright and deep 
Bloured log downtill 5 50 At 4,58 the last pink disappeared 
The whole phemenog from first to Jas was m the highest 
egre® peculiar agd se d It was 1emarkable, fist, gor the 
nterval whith elapsed between the time of sunset and the time 
t which the cloud becam bright, next for ihe light, fimy cha- 
acter of the cloud, ieardly, for the bright green glow ngar the 
lace of sunset, fdthly for the s®all transverse ripple form of 
he cloud, fifthly forgthe permanence of shape and mobility * 
f the cloud, stxthly for the very 1@sg endurarce of the 
oloured refitted sunlight after sunset, one hour and forty 
ainutes, and seventhly for the second illumiflation, which began 
ore than an hour afler sunset It Wes certainly dfe to cirrus 
r å higher kind of cloud, because (1) partg of the illummated 


T 


Had I had it I would have 9 


About 4 35 the |° 
sky from nea: the horizon towards the zenith had begun to |@ 


shy stretched m long streaks southwards, and the glow*remained 
lorg in these streaks, resembling very high citrus , (2) when the 
light left the sky the first time, the part which had been ilu- 
munated remained visible assilvery gray cloud ripples, before the 
second after-glow relandled 1t, and (3) because the colour became 
very giadually darker as time went on, and because the reces- 
sions of light both tunes wese towards the place of sunset, A 
similar very high cnius had also been specially marked long afte: 
«unfSet on November 8, and about the time of sunrise on 
Novembe 9 The night following this rare display was excedtl- 
ingly clear and fine This evening (November 10) the hght, 
high cnius, all but invrable in full daylight, with its delicate 
ripples, assumed the pink tint about fifteen minutes after sunset, 
showing the uppe: air to be ın the same abnormal condition as 
yesterday, and the phenomenon was fegbly repeated X would 
be interesting to ascertain the approximate height of cirrus on 
which sunshine remains one hour and forty minutes after sunset 
at this time of year F A R RUSSELL 
Dunrozel, Haslemere, Smrey, Novembe: 10 





Shadow-Beams ın the East at Sunset 


THE phenomenon of beams of shadow meeting 1n the east at 
sugset treated of m the pages of NATURE some months «ince 
(at which time you did me the honour of mgerting a letter of 
mine) was beautifully witnessed here to-day and yesterday 
Both days were unusually clear, there was, nevertheless, a 
“body” 1n the air, without which the propagation of the beams 
could not take place Yesterday the sky was stuped with cu- 
rus cloud like the swaths of a hayfield , ogly ın the east there 
was Zbay or reach of clear blue sky, and in this the shadow- 
beams appeaied, slender, colourless, and rad.atng every way 
like a fan wide open ‘This lasted fiom 3 30 to about 4 30 
To-day the sky was cloudless, except for a low bank m the west, 
in the east was a '* cast" of blue mist, from which sprang alter- 
nate broad bands of rose colour and blue, shghtly fringed I 
was not ab to look far them till about 4 30, when the sun was 
down, and they soon faded’ J have not before seen this appear - 
ance so far north, but othe south coast, where I first saw 1t, I 
think it might ofterebe witnessed It :s merely an effect of per- 
spective, but a strange and beautiful one 

Stonyhurst College, Npvember 12 


GERARD HOPKINS 





The Java Eruption 


THE accompanynfg paragraph may be of interest 10. connec- 
tion with the [4va catastrophe I may mention that from 
the 28th of last month, when I first noticed if, there has 
been an*xcepfiottal 1ed glow after sundown, and a strange g1een 
tint in the sky, w bile t® the last few days the moon has had a 
distinctly green tint, this green tint has been noticed in many 
parts of India F C CONSTABLE 

Karachi, Ocjober 16 


A FLoATING Lava Bep —Sir,—It may be interesting to 
some of youfscrentific readers to know that the steamship Szaz, 
on her voyage from King George's Sound to Colombo, on 
éugust I, when in lat 6*5, 89° E, passed, for upwaids of 
four hours, through large quantities of lava, which extended as 
fa as could be seen (the ship was gomg eleven knots at the 
time), The lava was floatifg in a suecession of lanes fiom five® 
to ten yards wide, and trending m a direction north-west to 
south-east The nearest land was the coast of Sumatra (distant 
7co miles), but as thare was a current of fifteen to thuty mil a 
day, setting to the eastward, the lava could not have come from 
there, and I can only magme it must have been an upheaval 
fgom somewheieenea the spot I may mention the soundings 
on the chait show over 2,000 fathoms here was a submarine 
volcano near the spot in 1879 —EDWARD ASHDOWN, Com- 
mander, P and O steamghip Seam (Send Gazette Bulletin, 


October 12 ) 
* 





Toweging of*Birds 


Whiten shooting in FNeshire last October I fired at a partudge 
at a distance of about forty yads, the bud flew on for a short 
distance, and then beganeto rise, nêt we the manner m which a 
towering bird generally ascends, but soaiing as if 1t did so volun- 
tanly After rising to the height of 100 o1 I ards very much 
afte: the*fashion m which,&me hawks soar, it flight was sud- 


denly deflected dow nwards obliquely for a considerable distance, 
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when it swerved, and came towards the ground in a diffgient 
direction, alighting as though ıt were ın possession of its natural 
poweis, some hundreds of yards fiom the p'ace whence it 10se 
On going to the spot where 1t had settled, it was found to be 
alive and crouching in the long grass The keeper ran in and 
placed his hand on it, when the bird struggled and tried to get 
away , he killed it seeing that ıt was wounded On examining 
the bird immediately after I found that it had been struck by two 
pellet. of No 6 «hot, one of which had penetrated the pectéral 
mifcles, but had not myured the cavity, the Jungs and other 
viscera weie uninjured The other pellet had entered behind 
and below the left eyeball, and, passing forward, had emerged 
on the other syle, passing above the upper mandible The brain 
was uninjured, but the lower part of the left eyeball was cut and 
distende@ with blood ‘There was no other injury No doubt 
the shock had confused the bird, and caused its strange flight, 
which, though upward, was very different 1n its character from 
that of ordinary towering where the lungs are perforated, and 
unconsciousness 1s the result of the circulation of non-aerated 
blood J FAYRER 


Meteors 


PERMIT me to point out to Mr J M Hayward (NATURE, 
Nov 8, p 30) that bis observation of the Jarge meteor of Novem- 
ber 4 possesses no scientific value, tnasmuch as he bas omitted 
to mention the important features of rs appgaiance The 
time is given as ‘just now" (o: November 4), and the bioad 
path of fie which this fine meteor discharged upon its cdurse 
must have been situaged somewhere ın the south-east, for yom 
co' respondent states he saw ıt ** on turning to the south-easée ” 

I had endeavomed to show tn NATURE of the preceding week 
(Nov 1, p 6) that these delightfully vague forms of expression 
as applied to meteors are wholly inadequate, and, as such, can- 
not receive any attention at the hands of those who investigate 
these phenomena í 

Had Mr Hayward given us the essential details of his obser- 
vatiog, it might have proved very yafuab e, for a large meteor 
(perhaps identical with the one he refers t») was observed at 
many places on the night of Novembe: 4e As recorded at 
Chelmsford, Bath, and Bristol the p&ths were — 


Tune Mag Pm. tT 3 Observer 
1883 h m š . * 
Nov 4 1014 —9 8S 20 2355S 30 H Corder, 
e Chelmsford 
Nov 4 Io12 6x% 33S 6 9S 23 J L Stotheit, 
Bath ` 
Nov 4 1012 i 36N rij 168 19g WF Reming 
^ Bristol 


The several estimates of brilliancy are very discordant, but 
the tıme and paths agree so closely that there 1s little doubt the 
observations refer to the same meteor 

Another fine meteor was seen here on October*26 at 9h 17m 
It gave a succession of four lightning-iike | flashes Path 
from a 288 5 56° + to a 333? 8 59° + This was not the 
only fireball visible that night, for I see by Na@ure (No- 
vember 8, p 44) that ‘On October 26 at about 7 pfn a splendid 
meseor was seen in the district of Hernosand, Sweden” It 
eppeared “with a blinding, white lastre in the zenith and tia- 
velling very rapidly down to the horizon” In this case again 
we have to deplore the extremely vague manner of the descrip- 
tiog Had the precise direction of flight been given, it would 
have been interesting to determine whether this fireball belonged 
to the same stream as the equally fine one recorded at Bristol on 
the same night W,F DENNING 

Bristol, November 10 

e . 
LÀ 

THE meteors during October have been numerous, and the 
most of them proceeded from some point 1n Awiga With the 
exception of about nine days of unfavourable weather, I have sees 
Kveral meteors night and mgrning throughout October, but they 
were generally small and transien® i have coui&ed fifty-two 
from 10 p m of October 3 to4 30a m af the 4th, many of them 
large and of several seconds! duration The largest of these 
passed slowly from the &rst Bright staron the left of Capella, im 
Auriga, to a pomt about I° below a Cygm The smallest 
of them blinked yppidly before the eye ın the zemth over the 
Milky Way, web, this night, was"the principal theatre af their 
display From 3 30 to 4 30a m I counted forty of the fifty- 
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two meteors Fromiam to of Octobef 8 If observes very 
brilliant meteors One at 225a m darted from about 1" above 
Capella and disap aed at a point 4° from Phad in*the Plough, 
without exploding and without leaving any trace of light behind 
It was as luge as Venus At24o0am a very large and l- 
liant meteor dashed out from a point midway between Ghpella 
and the first bright sta toits right in Auriga, and sped along above 
the Pleiades and Aries through the Square of Pegasus, and ex- 
ploded 3° beyond it, leaving no fire in its Wake tober #5, 
11 38 pm, a very unusual meteor sailed slewly from 8 Ceti 
to within 1° of Betelgueux, in the right Shoulder of Orion After 
travelling two-thuds of its journey, it expldtéd into fur, 
three of which formed the head of an anow, an$ the fourth 
adorned its tail, all the four sending out byight nebulous light œ 
behind them At 2 50 am, O@ober 26, a large Wall of fire 
(bolide), apparently seven igches yn diamser, illymined the 
heavens with gragtebiilliancy ait descended, fromabout midway 
between the third and fourth bright stars on the lefteof Capella, 
exploding twice during the last half of* its journey, eund. di8ap- 
pearing just as it reached the moon It had no tad It was 
seen by some of the Paisley night police, and one of them was, 
frightened that 1t would dash the moon out ofthe heavens This 
bolide had no*detona 10n in either of its two exgjosions, and the 
last of tt was only about the sife of Jugter® One policeman de- 
scribes ıt as a large fiery ball of the size of the full moon,@bnt 
this is an exaggeration The extraordinary megeor of October 
15, after its explosion, was described by an ob-erver as a well- 
formed arrow of flaming fire, followed by a bfff95 fire with a 
tail , To me 1t appeared to resemble the head and body of a fish, 
as well as the form of an arrow SPONAND CAMERON 

Mossvale, Paisley, November 6 
e. ——* e * 

Ow the evening of Saturday last, at 10 I2 p $ , a remarkable 
meteohte was observgd close to Trinity College, Glenalmond, 
in Perthshire It presented the appearance of a brght spherical 
ball, which moved horizontally Som east north-east to west- 
soutit estat a height roughly estimaffd at 300 When et 
begarf® curve downwards it disappeared fromiewSbut it left 
behind gt a luminousstiail of great bulliancy, which was seen for 
fully forty seconds, its brülancy gradually diminishing till ıt 
entirely faded away W Besant LOWE 

Trirty College, Glenalmond, Perth, November 12 m 
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s Anatomy for Artists” 


lac quite unable to do as your correspondent ‘An Art 
Student” suggests, for the second edition of the above-named 
book has been just issued I may add, however, that the 
reasons which led me deliberately to adopt th& plan aljided to 
in regard to the illustrations of the bones still 1emain, m my 
opinion, sound, and I trust that the aorty of my readers, of 
the past, present, and future editions have not beeifand will not 
be “discouraged” by the effortevhich I desif them, for their 
own sakes as students, to make Jonn MARSHALL 

10, Savile Row, YW, Novembef y2 9 a 


P S —It seems that Z ought to have twoe “‘letters ef refer- 
ence" attached to myself, for I am not *'Dr" but “Mr” 
Maishall 


Earthquake " 

NATURE on October 25 contünd tices of shocks of 
earthquake which weie felt at a quarter to one o'clock on the 
night of October 19 (11h 20% Greenwich Mag ) at Cadiz anc 
other places on the coast of Andalagia have information tha! 
about 17h 45m later these shocks, which were tiavelling fros 
east to west, bad apparently rfached Bermudas, .In®a letter jus 
received from ex Chief Justice Dariel# date? Sctober a2, hi 

emarks —“ A very unusual event occurred Here othe 20th o 

1s Mongh, in a shock of an earth@nake, Which however wa 
shght , no,life was lost, nor serbus damage done to buildmgs 
but thé shock, which Jasted less than minwtey at about a quarte 


epast ofe pm was universally and unmistakably felt throughou 


the colony It is said 4o be only the third®tme that any earth 

quake has been experienced m Bermuda in the laet forty years 

A quarter past onean Bermuda would be about four and*a ha 

minutes pa% five at Greengrch, requiring, 1f the shocks originate 

in the same wave, 2 rate of transmission of about 158 geograph 
. 


° ofindustriabart, or to the advancement of the material 
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e beelooked upon as at once the handmaid and 
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cal miles gn hour, or 2 6 mites “per minute, less than half the 
rate at, w. ich the great shochs of 1755 and 1761 crossed the 
Atlantic from Lisbon to Barbads, which 1s given by Mallet as 
7 3 miles, om6 3 geographical miles pe: minute } 
*y H LEFROY 
Gona 


` ** Partials ” 


s e 

IN your number of Nov 1, p 6, I noticed an article the object 
of which was to acgpunt for the existence of "*partial ” Were the 
théory therein set forth coriect, we should have a constant number 
of “partials” fof any given ‘‘ fundamental” tone of constant 
force regardless of its source , whereas it ıs a well-kncwn fact 
tha® while the fones of some instruments are rich in ** partials,” 
those of otlfér instruments have but few. 

e CROMWELL O VARLEY 
Cromw@il Houge, Bexley Ifeath, Kent 
° 


SCIENCE AND ENGINEERING 
the address delivered by Mr Westmacott, Presi- 
dent of the Institution of Mechanical Engineers, to 
the English and Belgian engineers assembled at Liége 
last Augustethere occured the following passage — 
* Engineering bribgsell other sciences into play chemi- 
e or physical discoveries, such as those of Faraday, 
would be of little practical use if engineers were not 
ready wi&hagaechanical appliances to carry them out, and 
make m commercially successful 1n the way best suited 
to each 
We have*o objection to make to these words, spoken 
atsuch a time and before such an assembly It would 
of courée be eagy to takethe converse view, gnd observe 
that enginéÉnng would have made little progress in 
modern times, but for fhe splendid resources which the 
luris of pure science have placed at her disposal, 
and which she has only Bad to adopt and utilise for her 
own s Ba there is no need to quaieél over 
two opposite modes of staying the same fact ere zs 
need on the other hand that the éact itself should be 
fairly recognised and accepted, namely, that,sciénce may 
the guide qf 
art, art as at once the pupil and the supporter of’ sciences 
In the present article we propose to give a few ili@stragions 
which will®bring out and emphasise this truth e 
We*tould scarcely find a better instance than%s fur- 
nished to our hand in the sentence we have chosen for a 
text No man eve: worked with a more single-hearted 
devotion to pure science—with a more absolute disregard 
of Money of fame, as compared with knowledge—than 
Michael @araday — Yet tuture ages will perhaps judge 
that noestronger 1fipulse was ever given to the progress 





interests"6f mankind, than the impulse which sprang fiom 
his discdveries 1% electricity and magnetism Of these 
disgoveries we are only now beginning to reap the benefig 
But we have merely to consider the position which the 
dynamo-electiic machine alieady occupies in the industrial 
world, and the far higher position ich, as almost all 
admit, ıt 1s destined toeoccupy in the future, in order to 
see how mucl& we Seg to Faiaday's establishment of the 
connection béfweefs magnetism and electrieity That 15 
one side of the questionz-the debt which art owes to 
science Sut let us look at the other side also Does 
science owé noting @o art? Will any one say that 
should know as much as ye do, concerning the theory of 
phe dynafifo-elec&ic motor, and tke laws of electro-mag- 
neticectiof generally, if that motor had never risen (or 
fallen, as ydü chogse to put it) to be something beside» 
the instrument of a laborator}, of the toy*of a lecture-e 
room Only a short time since the illu$trieus. French 
physicist, M Tresca, was enumerating the vaius sources 
of loss in théftransmis-10n of pewer by electricity aléng a 
fj«ed wfre, as elucidated ın the careful and elaborate ex- 


1 Mallets Fourth Report, Br tis Association, 1858 
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peiuments inaugurated by M Marcel Deprez, and subse- 
quently continued by himself These losses—the electrical 
no less than the mechanical losses—aie being thoroughly 
and minutely examined in the hope of seducing them to 
the lowest limit, and this examination cannot fail to 
throw much light on the exact distribution of the energy 
imparted to a dynamo machine, and the laws by which 
this distribution 1s governed But would this examination 
ever have taken place—would the costly experiments 
whgch render it feasible ever have been performed—1f the 
dynamo machine was still under the undisputed control 
of pure science, and had not become subject to the say 
of the capitalist and the engineer ? 

OF course the electric telegraph affords an earlier and 
perhaps as good an illustration of the samedact The 
discovery that electricity would piss along a wire and 
actuate a needle at the other end was at first a purely 
scientific one, and 1t was only gradually that its import- 
ance, from an industrial point of view, came to be recog- 
nised Here again art owes to pure science the creation 
of a complete and important branch of engineering, whose 
works are spread like a net over the whole face of the 
globe On the othe: hand, our knowledge of electricity, 
gnd specially of the electro-chemical processes which go 
on in the working of batteries, has been enormously ım- 
proved in consequence of the use of sueh batteries for the 
purposes ofgtelegraphy 

Let us turn to another example in a different branch of 
science Whichevei of our modern discoveries we may 
consider to be the most startling qnd important, there 
ca^ I think be no doubt that the most beautiful is that of 
the spectroscope It has enabled us to do that which but 
a few years before its introduction was taken for the very 
type of the impossible, viz to study the chemical compo- 
sition of the stars , and 1t 1s giving us clearer and clearer 
insight every day into the condition of the great luminary 
which forms the *certre of our system Still, however 
beautiful and intewestifg such icsults may be, it* might 
well be thoughé that they could never have any practical 
application, and that*the spectroscope at least would 
remain an*instrumpnt of science, but of science alone 
This Powever ıs not the case Some thirty years since 
Mr Bessemer conceived the idea that the injurious con- 
stituents of ray 1ron—such as silicon, sulphur, &c —might 
be got nd of by simple oxidation The mass of crude 


*metal was heated to a very high temperature , atmospheric 


air was foecgd through it at a considerable pressure , and 
the oxygen uniting with these metalloids carried them off 
in the form of acid gases The very act of union gene- 
raled a vast quantity of heat, which itself assisted the 
continuance of the process , and the gas therefore passed 
off in a fughly luminous condition But the important 
point wasto know where to stop, to seize the exact 
moment when all or practically all hurtful ingredients had 
been fegnoved, and before the oxygen had turned fiom 
them to attack the non itself How was this point to be 
ascertained? It was soon suggested that each of these 
gases in its incandesc€nt stata@would show its own peculiar 
spectrum, and that, if the flame rushing out of the throat 
of the converte? were viewed thiough a spectroscope, the 
moment when any substance such as sulphur hed dıs- 
appeared would be known by the disappearance of the 
corresponding lines in the spectium The anticipation, 
it 1s geedless to say, was verified , and the spectroscope, 
though now superseded, had fo a time its place among 
the rextlar appliances necessary for the carrying on of 
the Bessemei process . 
This process itself, with all the momentous conse- 
quences, mechanical, commercial, and economical, gvhich 
it haf entailed, mif ht be brought forward as a witness 
on of side , fofit was almost completely worked out in 
the faboratory before being submutted to actual prac- 
tice In this respect it sfandsin marked contrast to the 
earlier processes for the making of iron and steel, which 
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were developed, it 1s difficult to say how, ın the forge or | fiesh slices, and begins the operation upon the 


furnace Itself, and amid the smoke and dia of practical 
work Af the same time the experiments of Bessemer 
were for the most part carried out with a distinct eye to 
their future application in practice, and taeir value for 
our present purpose 1s therefore not so great The same 
we believe may be said with regard to the gieat rival of 


the Bessemer converter, viz the Siemens open hearth, , 15 possible 


although this formsgn itself a beautiful application of the 
scientific doctrine that steel stands midway, as 1egards gts 
proportion of carbon, between wrought iron and pig iron, 
an@ ought theretore to be obtamable by a judicious 
mixture of the two The basic process is the latest 
development, m this direction, of science as applied to 
metallurgy. lere, by simply giving a different chemical 
constitutjon to the clay lining of the converter, it 1s found 
possible to eliminate pfiosphorus—an element which has 
successfully withstood-the attack of the Bessemer system 
Now, to quote the words of a German eulogiser of the 
new method, phosphorus has been turned from an enemy 
into a friend , and the richer a given ore 15 ın that sub- 
stance, the more readily and cheaply does it seem likely 
to be converted into steel 

These latter examples have been taken from the art of 
metallurgy , and it may of course be said that, considering 
the intimate 1elatiens between that art and the science of 
chemistry, there can be no wonder if the former 1s largely 
dependent for its progress on the latter I will there- 
fore turn to what may appear the most concrete, prac- 
tical, and unscientifjc of all arts—that, namely, of the 
mechanical engineer, and we shall find that even héte 
examples will not fail us of the boons which pure science 
has conferred upon the art of construction, nor even 
perhaps of the reciprocal advantages which she has de- 
rived from the connection 

The address of Mr Westmacott, from which gl have 
already taken my text, supplies 1n etsdff more than one 
instance of the kind we seek—in$tanges emphasised by 
papers read at the meeting where the address was spoken 
Let us take, first, the manufacture f sugar from beetioot 
This manufacture was forced into prominence M the early 
years of this century, when the Continental blogkade 
maintained by England against Napo.eon prevented all 
importation of sugar from America , and qt has ow at- 
tained very laige dimensions, as all frequenters of the 
Continent must be aware The process, as exhaustively 
described by a Belgian engineer, M Mélin, offers seve- 
ral instances of the application of chempal and physical 
science to practical purposes Thus, the first operation 
in making sugar from beetroot ıs to separate the Juice 
from the flesh, the former being as much as 95 per cent 
of the whole weight Formerly this was accomplished 
by rasping the roots into a pulp, and then prgssng the 
pulp in powerful hydiaulic presses, in other words, by 
purely mechanical means This process 1s now ta large 
extent superseded by what is called the diffusion pro- 
cess, depending on the well known physical phenomena 
of @dosmosis and exosmosum The*beetroot 1s cut up 
into small slices called “ cossettes,” and these are placed 
1n vessels filled with water Theeesult is that a current 
of endgsmosis takes place from the wate® towards the 
Juice in the cells, and a current of exosmosis from the juice 
towards the water These currents go on cell by cell, 
and continue until a state of equilibrium 1s attained e the 
richer the water and the poorer the juice, the sooper does 
this equilibrium take place. Consequently the vessels 
areearranged in a series, forming what is called a diffu- 
sion battery, the pure water 1s admitted to the first 
vessel, in which the slices have already beene nearly 
exhausted, and subtracts from them wht juice there fs left 
It then passes as a thin Juice to the next essel, in wtuch 
the slices are richer, and the process begins again® In 
the last vessel the waterewhfth has already done its 
work in all the previous vessels comes into contact with 
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| part of the water entering the molasses, an 
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same process has been applied at the other en of the 
manufacture of sugar Aftef the juice has been purified, 
and all the crjstallisable sugar has been sepaeated from 
it by béihng, there is left a mass of molasses, con- 
taining so much of the salts of potassium and®sodiym 
that no further crystallisation of the yet remaining ugar 
The object of the process called osmosis 1s to 
carry off these salts The apparatus used, or osmogene, 
cons,sts of a series of trays filled oA, with"molassts 
and water, the bottoms being formed of p&rchment paper 
A cunent passes thiough this paper in tach direction, 
part of the 
salts together with a certain quantity of sugar, entering | 
the water The result of thus freeing the molasges from 
the salts 1s that a large part of the lemggung sugar can 
now be extracted by crystal@gatio® 

Another insta&dé ın point comes fronffa paper dealing 
with the question of the construction of long tunaels Pn 
England this has been chiefly discussed of late in connec- 
tion with the Channel Tunnel, where, however, the con- . 
gltions are comparatively simple — Itis of still greater ım- 
portance abroóhd Two tunnels have already@een pierced 
through the Alps, a third !s nearly completed and a 
fourta, the Simplon Tunnel, which will be the longest @ 
any, 1s at this moment the subject of a most @ctive study 
on the part of French engineeis In Ameriggagecepecially 
in connection with the deep mines of the western States, 
the problem ıs also of the highest impgrtance But the 
driving of such tunnels would be financially 1f*not physi- 
cally impossible, but for the resources which science has 
placed in oyr hands, first, by the prepagation df new 
explosives, and, secondly, by methods of deafing with the 
very high temperatures which have to be encountered 
As regards the first, tfe history of explosives 1s, scarcely 
anything else than a recora of th@ application of chemical 
princiffés tq practical purposes—a récord w reat * 
part hagyet to be written, and, on which we cannot here 
dwell I 1s certain, however, that but for the invention 
of nitroglycegine, a purely chemical compound, and its 
development in various forms, more or less safe and com e 
wenient, these long tunnels would never have been con- 
structed *As regaras the second point, the question of 
tempergture ıs really the most formidable with*which the 
tunnel'engjneer has to contend In the St Gtthard 
Tunnel, just before the meeting of the two headings in 
February, 1880, the temperature rose as high as 93? Fahr 
This, combined with the foulness of the air, produced 
an immense diminution ın the work done pef person 4nd 
per horse employed, whilst several men wer® actually 
killed by the dynamite gases, and otl€rs suffered from a 
disease which was traced to a hitherto unknewn species 
of internal worm If the Simplon Tunnel should*be con- 
structed, yet higher temperatures may Probably have to 
bg dealt with Although science can hardly eve said «to 
have completely mastered these difficultes, much has 
been done ın that direction A great deal of mechanical 
work has of coursee® be carried on at the face or far 
end of such a heading, and there are various means 
by which it might be done But ky, $% the most satıs- 
factory solution, in most cases at least, is*obtained by 
taking advantage of the properties of compressed aur, Air 
can be compressed at the end of the tunnel eithe: Sy steam- 
engines, or, still better, by turbine whe@e water power 
is available This compressed au may easily be led in 
pipes to the face of theeheading, and used ther®%o drives 
the small eggines which woik the rock-drilling fnaclgnes, 
&@ de efficiency of such machineseis dotfbtless low, 
chiefly owing*to the physical facie that the gir 1s heated 
eby compressions and that muchgf thiseheat is dost whilst 
it traverses ghe long line of pipes leading to the scene of 
action But here we have a great advantave from the 
point of view of ventilation , for as the air gainetl. heat, 
while being compressed, so 1t loses heat, while expand- 
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ing, e the results that a current of cold and fresh air 
1$ contMually issuing frgmethe machines at the face of 
the hé&ding, just where ıt 1s most wanted In conse- 
quefice, in the St Gothaid@as just alluded to, the hottest 
parts wege always some little distance behind the face of 
the heading — Although in this case as*much ae 120,020 
cubic metres of air (taken at atmospheric pressure) were 
(huy poured into the healing, yet the ventilation. was 
very tnsu®icient Moreover, the high pressure which is 
used for working the machines 1s not the best adapted 
for venfelationf and ın the Arlberg tunnel separate venti- 
latg pipes awe employed, containing air compressed to 
about one atmosphere, which is delivered in much larger 
qfantities, fIthough not at so low a temperature In con- 
nection @ith this question of ventilation a long series of 
observations haye b2en taken at the St Gothard, both 
during “nd since the construction these have revealed the 
umportafit phy Xa] fac (itsglé of high practical importance) 
that the bfronseter never stands at tBessame level on the 
vo sidg’ of a great mountain chain, and so have made 
valuable contributions to the science of meteorology 
Another most important use of the same scientific 
fact, namely, the properties of compressed aur, 1s foungl 
in the sinking of foundations below evate. When 
the piers of a*biigge, ore othe: structure, had to be 
eplaced in a deep stream, the old method was to drive a 
double row of piles round the place and fill them in with 
clay, fürgung what is called a cofferdam The water 
was pumped out from the interior, and the foundation 
laid in the open This ıs always a very expensive pro- 
cess, and en raid streams ıs scarcely practicable In 
recent times large bottomless cases, called caissons, have 
been ysed, with tubes attached to the roof, by which air 
can be foraed'into or out of the interior These caissons 
are brought to the sit&of the proposed pier, and are there 
sunk Where the bottom is ldose sandy earth, the 
VacuumPprocess, as it 1¢ termed, is often employed , that 
1s, the air 15 purflp&l out from the intertoi, agd the super- 
imcuffoent Pressure then causes the caisson to«nk and 
the earth to use within“it — Bu&it ıs more Usual to 
employ what 1s called the Plenum process, in*which air 
under high pressure is pumped into the caisson apd 
expels the water, as in a diving bell Worlkenen then 
descend, entering through an air lock, and exeavate the 
ground ae the bottom of the caisson, which sink$ gra- 
duallyeas the excavation continues Under this®system 
a length of some two miles of quay wall 1s*being con- 
structed at Antwerp, far out in the channel of the River 
Scheldt Here the caissons are laid end to end with each 
other, alongsthe whole curve of the wall, and the masonry 
1s built œ the top of them within a floating cofferdam of 
very ingenious coiStruction 
There arg few mechanical principles more widely known 
than that of so-called centrifugal force , an action which, 
though still a pugzle toestudents, has long been thoroughly 
understood It 1s, however, comfarauvely recently that 
it has beef applied in practice One of the earliest 
examples was, perhaps, the ordinary governor, due to the 
genius of Watt Every boy know that if he takes a 
weight hanging from g string and twuls it round, the 
weight will rise hier and revolve in a large: cucle as he 
increases the&peel * Watt saw that if he attached such 
an apparatus to his steam engine, the Uglls or weights 
would tend to rise higheivhenever the engine began to 
run faster, thatgthis action might be made partly to diy 
over ghe valve which ad mitted the steam, and that in this 
way thes®pply qf steam Would 'ba lessened, and the speed 
*vould falle Few ideas in science have receiyed so wide 
and so successful an application as this But of lategy2@rs 
another property of centrifugal force has sen broughte 


into play e Ae egect ofthis so-called fotceas that anye 


body revolving in a cucle has a continual tenlency to fly 
off at a tang@nt , the amount of this tendency depe&ding 
jointly en the mass of*the body and on the velocity of the 
Y e. 
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1otation Itisthe former of these condition which ts now 
taken advantage ot For 1f we have a number of particles 
all revolving with the same velocity, but of diffeieht specific 
gravities, and ıf we allow them to follow then tendency of 
moving off at a tangent, it 1s evident that the heaviest 
particles having the greatest mass will move with the 
greatest energy The result 1s that, if we take a mass of 
such particles and confine them within a circular casing, 
we shall find that, having rotated this casing with a high 
velocity and for a sufficient time, the heaviest particles 
will have settled at the outside and the lightest at the 
inside, whilst between the two there will be a gradation 
from the one to the other Here, then, we have the nfeans 
of separating two substances, solid or liquid, which are 
intimately mixed up together, but which are of different 
specific gravities This physical principlehas been taken 
advantage of m a sonewhat homely but very important 
process, viz the separation of cfeam from mil In this 
arrangement the milk ıs charged into a v&ssel something of 
the shape and size of a Gloucester cheese, which stands on 
a vertical spindle and is made to 10tate with a velocity as 
high as 7000 revolutions per minute At this enormous 
speed the milk, which 1s the heavier, flies to the outside, 
while the cream remains behind and stands up as a thin 
layer on the inside of the rotating cylinder of flud So 
completely does this immense speed produce in the hquid 
the characteristics of a sold, that if éhe rotating shell of 
cream be,touched by a knife it emits a harsh grating 
sound, and gives the sensation experienced in attempting 
tô cut a stone The separation 1s almost immediately 
complete, but the difficult point was to diaw off the two 
Ifquids separately and continuously without stopping the 
machine This has been simply accomplished by taking 
advantage of another principle of hydromechanics A small 
pipe opening just inside the shell of the cylinder 1s brought 
back to near the centre, where it rises through a sort of 
neck gnd opens into an exterior casing The pressure 
due to the velocity causes the skim-milk to rise in this pipe 
and flow continuoysly ®ut at the innerend The cream 
1s at the samg time drawn off by a similar orifice made in 
the same neck end le&ding into a different chamber 
Centrffgal acon is not the only way in which 
partyles of different specific gravity can be sepa- 
rated from each other by motion only If a rapid 
“jigging” or up-and-down motion be given to a mixture 
of such particles, the tendency of the lighter to fly further 
under the ation of the impulse causes them gradually to 
risg to the upper surface , this surface being free m the 
present case, ang the result being therefore the reverse of 
what happens in the rotating chamber If such a mix- 
ture be examined after this up and-down motion has gone 
on for a_considerable period, 1t will be found that the 
particles*aie arranged pretty accurately in layers, the 
lightes@ being at the top and the heaviest at the bottom 
This principle has long been taken advantage of in such 
cases®ag the separation of lead ores from the matrix in 
which they are embedded The rock in these cases 1s 
ciushed into small fragments, and placed on a frame 
having a rapid up-affd-down,motion, when the heavyelead 
ore gradually collects at the bottom and the hghter stone 
on the top ‘To separase the two the machine must be 
stopped andecleaied by hand In the case ef coal- 
washing, where the object 1s to separate fine coal from 
the particles of stone mixed with it, this process would be 
very costh, and indeed impossible, because a current of 
water 1s sweeping through the evhole mass In the case 
of the Coppée coil-washer, the desired end is achieved in 
a different and very simple manner The well knewn 
mineral felspar has a specific gravity inteimediate be- 
tween that of the coal and the shale, or stone, withywhich 
itis found intermufed If then, a. quantity of felspar in 
small fragment? 1s thrown into the mixture, and the whole 
thenfsubmitted to the jigging piocess, the result will be 
that the stone wal collect*on &he top, and the coal at the 
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bottom, with À layer of felspar separating the two A | of a-fluid, it will result that the wi follow the 


current of water sweeps through the whole, and 1s drawn 
off partly at the top, carrying with it the stone, and partly 
at the bottqm, carrying with it the fine coal : 
The above are mstances where science has come ‘to 
the aid of engineering Here 1s one in which the obli- 
gation ıs reversed The rapid stopping of 1ailway trains, 
when necessary, by means of brakes, ıs a problem which 
has long occupied the attention of many engineers, and 
the mechanical solutipns offered have been correspond- 
ingly numerous, Some of these depend on the action of 
steam, some of a vacuum, some of compressed air, some 
of pfessure-watei, others again ingeniously utilise the 
momentum of the wheels themselves But for a long 
time no effort was made by any of these inventors tho- 
roughly to master the theoretical conditions of the problem 
before them At last, one of the most ingenious and 
successful among them, *Mr George Westinghouse, re- 
solved to make"expermments on the subject, and was 
fortunate enough to associate with himself Capt Douglas 
Galton Their experiments, carried on with rare energy 
and perseverance, and at great expense, not only brought 
into the clearest light the physical conditions of the ques 
tion (conditions which were shown to be im strict accord 
ance with theory), but also disclosed the interesting 
scientific fact that the friction between solid bodies at 
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direc- 
tion of the moving fluid and be p$rtly cariied aloffg with 
it As applied in the injecto1 hydrant, a small qwWantity 
of water derived from the higi™pressure nfains ıs made to 
pass from one pipe into another, coming ın cqptact at 
the same tme with®a 1eservoir of water at ordinary pres- 
sure The result 1s that the water from the resergoir 1s 
drawn into the second pipe through a trumpet-shage® 
nozzle, anc may be made t> 1,sue as a stream ® a Con- 
siderable height Thus the small quantity of pressure- 
water, which, if used by itself, would perMaps re to a, 
height of 500 feet, ıs made to carry with ite much larger 
quantity to a much smaller height, say that af m ordinary 
house t 

The above are only a few of the many instanc@s which 
might be given to prove ths general truth,of the fact with 
which we started, namely, the clo8e and reciprocal &nnec- 
tion between physical science end mechanitl engifieering, 
taking both in the® widest sense It may possibly be 
worth while to return again to the subject, as otr illuse 
trations arise Two such have appeared even at the 
moment of writing, and though their practical success 1s 
not vet assured, ıt may be worth while to cite them The 
first ıs an applieation of the old principle ofthe siphon 
to tlre purifying of sewage Into a tanke containing the 


sewage dips a siphon prpe some thirty feet high, of, 


high velocities 1s eot constant, as the experiments of | which the shorter leg ıs many times Jargere than the 


Morin had been supposed to imply, but diminishes rapidly 
as the speed increases—a fact which other observations 
serve to confirm 

The old scientific principle known as the hydrostatic 
paradox, according to which a pressure applied at an} 
point of an inclosed mass of liquid 1s transmitted un- 
altered to every other point, has been singularly fruitful 
1n practical applications Mr Bramah was perhaps the 
first to recognise its value and importance He applied 
it to the well known Bramah press, and in variousother 
directions, some of which were lessesuctessful One of 
these was a hydraulic lift, which Mr eBramah proposed 
to construct by means of several cylinders gliding within 
each other after the ‘manner of the*tubes of a telescope 
His specification of this invention aput apreses 
his opinion of its value, for it concludes as follows — 
“This patent does not only differ in its nature and im its 
boundless extent of claims to novelty, bug also,in its 
claims to merit and superior utility compared with any other 
patent ever brought before or sanctioned by tht legislative 
authority of any nation” The telescope lift has aot come 
into practical use, but lifts worked on thg hydraulic prin- 
ciple are becoming more and more common every day 
The same principle has been applied by the genius of 
Sir William Armstrong and others to the working of 
cranes and other machines for the lifting of weights, &c , 
and under the form of the accumulator, with ws dis- 
tributing pipes and hydraulic engines, it provides a store 
of power always ready for application at any re@uired 
point in a large system, yet costing practically nothing 
when not actually at work This system of high-pressure 
maigs worked from a central accunfulator has been for 
some years in existence at Hull, as a means of supplying 
power commercially for all the pusposes needed in a large 
town, and it ıs at this moment being cartied out on a 
widér scale in the East End of London 

Taking advantage of this system, and combining with 
it another scientific principle of wide applicability, Mr 
J H Greathead has broutht out an instrument called the 
“injector hydrant,” which seems likely to play an impor- 
tart pait in the extinguishing of fires * This second prin- 
ciple is that of the lateral induction of fluids, and may be 
thus expressed in the words of the late Willam Fieude — 
“ Any surface which in passing .thid&gh a fluid ekperi- 
ences resistance must in so doing impres#on the paificles 
which resist it a force in the line of motion equal t$ the 
resistance " If then theseeparficles are themselves part 
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longer When this is started, the water nsessloyly and 
steadily in the shorter column, and before" t reaches 
the top has left behind it all or almost all of the 
solid paiticles which it previously helft in suspension 
These fall slowly back through the column and collect at 
the bottom of the tank, to be clegred out when needful 
The effluent frater is not of course chemi@alé pure, but 
sufficiently so to be turned into any*ordinary stream The 
second fhvention rests*on a curious fact in chemistry, 
namely, that caustic soda or potgsh will absorB steam, 
formingess compound which has a mu@h‘tughe: tempera- 
ture thay» the steam absorbed If, therefof@; @kaust 
steam bé discharged wto the bottom of a vessel contam- 
ing caustit alkali, not only will it become condensed, but 
this condensafion will raise the temperature of the mass 
s@ high that it may be empioyed m the generation of fresh 
steam, Isis needless to observe how important will be 
the p@aring of this invention upon the working ef steam- 
enginesfor many purposes, if only it can be estahleshed 
rasa practical success And if it ıs so established there 
can be no doubt that the experience thus acquired will 
reveal new and valuable facts with regard to the con- 
ditions of chemical combination and absorption, methe 
elements thus brought together e 
WALSER R BROWNE 
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TRE depopulatian of our httoral fisheries is the 

text of a papét on?“ Crustacea,” by Mr T Cornish, 
who proposes to meet the difficulty, y establishing a 
market for “ middle-sized" Crustaech fand®even fishes), 
other than those which we now eat, either as "luxuries 
or dainties” ‘There is an am®ıng but authoytative air 
oé$ongmalty about this paper Mig W Kent, on the 
other hand, proposes the “ Artificial Culture of Lobgters” 
as a remedy for the saipe* evil, ànd recoynts seme inter- 
esting experiments made by htmself—on a small scale—® 
Mgwhich fie succeeded in rearing the young lobsters 
giaken captive The leading deylopfhental phases are 
set down for the guidance of otherg bue the account 
given is deficient in recard ofthe earlier Stages of the 
process ‘This ıs important, as the writer @resupposing 
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success syuh as has attended the artificial cultivation. of 
the Salmóhidae) states, wigh@ut apparent proof, that the 
cultivatidh. might go on after the removal of the eggs 
from fhe parent *Should this be so, choice must then 
le betweew the methods of Messrs Cornish and Kent 
The latter has overlooked the fact that dür Irish edobster 
fisheneseppear to be capable of much greater develop- 
me nd we doubt how far an accusation brought against 
the “ West-@nd chefs” is a logical one Weare at a loss 
to see the drift of Mr K Cornish's remarks, which form 
part of the discu&ion upon these two papers 

Eafly in the career of these meetings, our freshwater 
fisheries regeived attention at the hands of Sir Jas. 
MaRland, whése libetality in the matter of salmon-culture 
1s well knof&n in all fishing circles The author, who re- 
gards the artificia] propagation of the Salmonide as in 
its infan@y, records the tefhnique and results of a long 
practical &pe:1 Me, andindigetes lines for future investi- 
gation, both 25 regards the migratory af@ non-migratory 
forens shows that by skilful attention he can rely 
upon hatching out 99 per cent of Loch Levan trout ova, 
„and, while discussing all sides of the question, he wisely 
points out that the object to be aimed at is “not to 
mcubate the Jargest number of eggs in a gaven space," 
but so to manipuMte ghem that “the largest number ef 
haeithy fish may result"—a statement involving diffi- 
culties for the study of which we must refer the reader to 
the papewiggelf Intimately connected with this depart- 
ment 1s the question of the salmon-disease fungus, which 
forms the topic of a paper on “ Fish Diseases,’ by Prof 
Huxley Tie aufhor's investigations ın the matter are 
well known to readers of NATURE, but all connected 
with freshwater, fishing ewe a debt of gratitude to the 
leained Profe@sor for having thus sifted avolumfhous htera- 
ture upon the subject, 4nd diagnosed in faultless style 
this pest Its geographical limits ar&—for the first fime— 
mapped dit, the fuugug is shown to cause, and not 
anerely qp we disease, and its propagateon 1s 
concludffeé|y"*hown to be favoured by causesewhich 
though unknown must necessarily Se limited very 
inducement is given to the daily worker amorfg these 
éishes to cooperate in the further study of thé disease, in, 
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even the purely scientific aspects of which mech yete! 


remains to be done The remarkable fact that the disease 
1$ In no wy correlated with the “productiveness’® of 
a rver*es fully demonstrated, and must carry; 1t own 
lesson 
A somewhat analogous topic forms subject-matter for a 
paper on “ The Destruction of Fish by Internal Parasites,” 
by D? S Colsbold There is, however, the most marked 
contrast between it and that of Prof Huxley, and we 
fenture te say that t@e statements made on the first two 
;pages and elsewhere, are calculated to frighten rather than 
encouragé%by appealing to the experimental side) possible 
workers irf a field or wlech the author claims so much 
We gre compelled to put this work dbwn with a feeling of 
° disappointmefit, the more so seemg that much of the 
space which might have been turned to better account 
1s devoted eithei to a mere reitgrafign of statements 
made again and agam by the author during the earlier 
sittings of thee Cofference, or to needlessly lengthy and 
verbose discusfionf {pon minor 
sion of more important ones 


The all-Suportant topi 


points, tq the exclu- 
. 


of “Food of Fishes” is 


attacked by Dr gay @There is much in his paper that 


is of walue, he having incorporated the observations of 
others with us owg to the best adventage The extreme 
importgnce ef this subject 1s obvious to all concerned, but 
when—to say noth 

we consider the eet éo which iteis known that the 
food of fishes ufiy vary under conditions of osé of which 
we know absolutely nothing, it 1s obvious that there opens 
up a field of 1dbour, involving allgorts of side issues, work 
1n which fnust necessarily be both prolonged and tedious 

. 
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The paper, however, suggests certain lines along which a 
fruitful advance might be made In the discu$sion which 
followed, the chairman (Prof Huxley), taking 2 philo- 
sophic grasp of the question, resolves it into a balance in 
favour of “ the ultimate store of food” fiyynished*by “ the 
Diatomacez which occur on the surface ” 

Mr R B Marston, ın an exceedingly practical paper 
on “ Coarse Fish Culture," adduces reasons for which it 
1s obvious that repopulation of our fresh waters must go on 
as matters stand, and can be very beneficially maintained 
Thg question 1s one of growing importance, especially 
as it affects those who, although living far inland, stil 
have the power of rearing good fish-food We doubt, 
however, how far 1t 1s not possible to obviate certain of 
the difficulties mentioned, by more careful “ nursing” 
alone In advocating the introduction of the prolific 
Black Bass, the writer makes a statement, partly borne 
out by the experience of the Marquis of Exeter Who first 
introduced the fish into Britain, but diamettically opposed 
by that of Sir Jas Maitland—and which, if coriect, 1s of 
great importance—viz that ıt “thrives best in just those 
waters which are zo suited to trout and salmon ”’ 

It 1s well known that the natural salmon stock of five 
of our largest rivers 1s practically exterminated, and that 
the fish present themselves annually at their unsavoury 
mouths, but to be baffled by causes, chief among which 
is that of pollution , 1n other cases, lesg markedly offen- 
sive, the fish are known to be slowly but certainly receding 
The Hon F B Massey Mainwaring, 1n a paper upon 
“The Preservation of Fish Life in Rivers by the Exclu- 
sion of Town Sewage;" first points out the main causes of 
actfial death, and then proceeds to adfocate the claims of 
the well-known A B C process, exhibited by tbe Native 
Guano Company For this he claims success, greater 
than that which has attended any such known chemical 
method, all at present pointing to irrigation and inter- 
mittent-gownward filtration, as the best solution of the 
difficulty All theeartificial breeding ın the world cannot 
be of avail ın watergthue becoming more deadly, and to 
the chemist the,utilisation of waste offers a good field for 
work There are othere doubtful points about this paper, 
beyond the 4imits of,a short notice, but it 1s sincerely to 
be hoped that when the present inquiry into the London 
sewage question terminates, the adoption of some treat- 
ment bengficial to our waters may perpetuate its action " 

Closely allied are the interests of “ Forest Protection, 
advocated by*Mr D Howitz, the more especially as there 
1s evidence to show that the disappearance of salmon has 
been at time associated with the clearing of forests The 
author points out that, while the question has naturally 
more interest for other countries than our own, it 1s pos- 
sible to maintain throughout the year, by the interaction 
of natural fòrces, a better equilibrium of life in shallow 
water Although much yet remains to be done in this 
work, the arguments adduced are practical and weighty 
The aufhgr advises the use of certain trees as being, from 
his own experience, preferable, the question of growth of 
timber not being overlooked 2 

All the aforementiorfed papgrs point indirectly to the 
* outcome” of the present movement, ın so far as they 
suggest methodse of improvement Those which remain 
are either directly addressed to that subject itself, pr to 
others demanding immediate attention . 

Prof Leone Levi brings forward a mass of statistical 
knowledge ‘upon “The Economic Condition of Fisher- 
men,” stated to be “ generally unsatisfactory” The paper 
abounds in useful information, not the least important 
being that which deals with the relationships existing 


g of the question of inter-preymg—9 ! between boat-owners and fishermen, the author also 


estates that at piesent the workers are in proportion exces- 
give “tb the amoun of production,” and wisely reCom- 
mends*a “ weedirfe of those parasites—neither fishermen 
nor fofls—said to exist The “ fortunes of the fisheries 
and agriculture ın ehe last ten years ” are significantly 
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compared » but this and other matters dealt with are 
beyond thé limits of our present notice 

In “The Piinciples of Fishery Legislation” the Right 
Hon G Shaw Lefevre, proceeding to deal with the sea 
fisheries; exclusive of Crustacea and littoral forms, recalls 
the circumstances which led up to the passing of the Sea 
Fisheries Act of 1868—the result of an inquiry before a 
Commission of which he was himself a member This 
Act, essentially one repealing restrictive legislation and 
giving increased liberty, has lately, as our readers doubt- 
less know, been mich under discussion, and the statistics 
here brought forward speak for themselves as to “the 
wesdom and successful working of the laws then laid 
down When we consider the state of the question, as 
reviewed by the author, we must admut that to alter would 
be to mar sych statutes as these, unless prompted by fresh 
acquisitions to our knowledge Speaking of the littoral 
species? the author shews that restrictive action has exer- 
cised no beneficial influence whatever upon our oyster 
fisheries, and in connection with this subject good evi- 
dence has been brought before the Conference to show 
that actual harm has often been done by premature legis- 
lation These considerations all point to a conclusion, 
reiterated again and again in the papers before us, and 
affording consolation to all save a small faction, which 
pleads injury, but for what reason we know not This 
valuable paper 1g supplemented by one upon “ The Basis 
for Legislation on Fishery Questions," by Lieut -Col F G 
Solá, Secretary to the Spanish Commission "Much of this 
paper 1s necessarily taken up in discussing Spanısh fish- 
eries, but the moral points in the direction indicated above 
Speaking of “an a®solutely restrictive system,” the wmter 
ably remarks that, “under the shade of those abuses esta- 
blished, recognised, or tolerated by former laws, there will 
have grown up a crowd of well-to-do interests, which 1t is 
not possible to disregard” These words and those 
which follow, will bear all the consideration wean give 
them e ° 

Setting aside the popula: sensational aspect of the 
“Fish Markets’? question, of winds those 1n authority 
have lately heard enough, that of “ Fish Transports and 
Fish Markets” demands early considerationsand prompt 
action His Excellency Spencer Walpole, in dealing with 
1t, confines himself to that * internal traffic’? in which lie 
many sources of evil Speaking of the necessity for rail- 
way reform, the author does not, as mifht be imagined, 
advocate State management, but seeks solution of the 
“suicidal policy” now existing, by insuiing— between 
land and water carriage—a “healthy comBetition® All 
we can hope 1s that the matter may fe thus easily 1ecti- 
fied, meanwhile the fact remains that the future of great 
and important fisheries must depend upon the issue The 
author enters into a discussion of the market question, 
but as so much concerning this rests w.th the ity Cor- 
poration we await their views — Despite? the protest 
lodged by Mr Sayer on p 20, we cannot but regard the 
silence of, and want of conceited action afiong, the 
Billmgsgate men, as an unhealthy sign 

ike peris of a fishing life are patent to all, and when 
we hear a cry raised on all hands for increased barboui 
accommodation, and read that fhe failuse of our fisheries 
is often due to want of weather forecasts, ıt 1s obvious 
that an important claim 1s established Mr Scott, ın a 
paper on “Storm Warnings,” bungs a well-known expe- 
rience to beai upon this matter, and compates our own 
condition and apparawis with those of other c(funtries, 
notably the United States, Germany, and Holfand Our 
greatest need at present 1s shown te be want of observa- 
tories on the west coasts of Ireland and Scotland, and the 
author points out the significant fact that ^ stoym signals 
are®hoisted at III stations*only ower the whole United 
States, while we in these islarids have nearly r4e for f 
much smaller area," Speaking of the famed American 
storm-warnings, the neqd ofe mid-ocqan observatories 1 


NATURE 





* 
e| Not» 15, 1883 
—— 4 

° 
discussed, as the storms almost invariably * 
character ez route” Much%t 
embodied in this paper e 

Prof Lankester, writing 8n “The S€ientific Restilts of 
the Exhibition,” after making some admuralsie remarks 
about he ‘“‘so-called practical man” and other topics, 
sets up a plea for a zoological observatory Sor “sta- 
ton" While no one will fail to enter into their 
of his paper, we are of opinion that the plan—as con- 
cerning fisheries alone—need not be so elaborate as 
that suggested by him No subjec® has Created a 
greater revolution in the minds and actions of fishermen 
of late, than the discovery of Profs Sars ang Malm that 
the eggs of certam of our deep-sea fishes defelop 
at the surface, and even were this not sono one would. 
gamsay Prof Lankester's cry of ‘more zoology,” When 
we read that “the heiring fifhery 1s a lottery,” and that 
simply because we know rfyhingeof the real fature and 
causes of the®:flovements of those ffshé$, yt is quite 
obvious in what duection our earliest Hebe dead nfust 
be pursued — Foi this purpose a transportable zoological 
laboratory, with proper boats and appliances, such as that, 
used in the recent successful experiments in the Nether- 
lands, would amply suffice, and we concewe of such as 
best embodied in “A Ni&tionale Fishery Society," for 
which Mr Fryer urges a strong, and it seems to usen 
exceedingly just, clam All modern advancen the fishing 
industry points to the conclusion that <gvernmental 
action must be slight but firm, this being so, both 
common sense and precedent show ut to be absolutely 
necessary that some such mediating “body %s that which 
the author would have established, should exist Such a 
society would, of necessity, acqaire in tirge all neessaries 
for work and progress, but, until this st#ge at least 1s 
reached, Britain—whose waters are second to none— 
cannot hope to hold*her own in the matter of International 
Fisheries We heartily recommend our readers to reflect 
upor€ speech, made by Mr Birk¥étk, Mos barmar 
of thp Executive Commuttge, which follows the afore- 
mentioned papel e 

Such arethe aims and scope of the Literature of the 

Great International Fisheries Exhibition, and when the 
remaining publications are forthcoming it will form a 
colJecti@n upon which both the fishermen and all con- 
cerned must be congratulated It has been finposgible to 
do nfore than indicate the general line of work* in this 
brief notice, no note having been taken of the extent to 
which certain papers overlap, it will be obvious, how- 
ever, where abuse lies, where reform 1s needed, and along 
what lines the expected “outcome” must Proceed * 

The style of these books, produced by @#fessrs W 
Clowes and Sons, leaves nothing tf be desired , the fev 
typographical errors which ogur being umavoidable Im 
dealing with the technica'ities of such an extensive subject 

° . 
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THE adjudicat. of medals fo: the present year by the Council 
of the Royal Society 1s a, follows * ThesCopley Medal to Prof 
Sn William Thomson, F RS, for érg bas dfgovery of the law 
of the univergul dissipation of energy , (2) his researches and 
eminent services in physics, bothfexperimental andemathematical, 
especially in the theory of electcicit® andgthermodynamics , ae 
Royal Medal to Prof T A Hargt, F R S , for his researches in 
pure mathematics , a Reyal Medal to Piof®J S Butdon-Sangei- 
son, M D, FR S, for the eminent. services whith heghas ren- 
Yed to physiology and pathology, espeæally for his investigation 
of the relatiogs of micro organisms to disease, and for his re- 
searches on the electiie phenomffia of plants? the Davy Medal 
toe Maclin Berthelot, Fo. Mem RS,@nd Piof Juhus 
Thomsen foi their 1esearches in thetmo-chemistry e 
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PROF Mroxixy and Sure] ofeph Hooker having been elected 
members of the Salters' Company, were present at a dinner given 
by the Company on ‘luesday evening, and both took praise- 
worthy adve ntage of the opportunity to remued our ‘‘ Qity men” 
of some grholesome truths Prof Huxley said he had no doubt 
th#&gn immense field of usefulness lay open for the Guilds and 
the Córpoia&on of London Happily it was a field which was 
not altogether unploughed, and one in which the road had been 
practical show towards doing an immense amount of good 
He wished to express an opmion which he had formed with 
great care, agd, which he uttered with a full sense of responsi- 
bility, that ghe work which had been undertaken ın the name of 

e the City and Guilds of London, and which had at present re- 
sulted in the foundation of aw institute for technical education, 
was one ofethe giest wogks, 1f gioperly comprehended, which 
had ever been nkag in hand, whether they Meved it with refer- 
enge to the®commercial prospeuity of the country, to its social 
organisation, or to the preservation of the condition of poli- 

„tical equilibrium, foi at the present time the wealth and 
prosperity of the country were a cloud generated out of the 
application of mhysical science, and taking that sdlence away the 
cloud would vanish hke any othe: baseless fabric of a vision 
‘THe future predominance of the commercial power of England 
depended upon whether its merchants had the wisdom to appre- 
ciate the ff which science gave them If, however, these 
elements were disregarded, London would perish as surely as 
Caithage Tee soal state and the preservation of the condi- 
tion of political equilibrium depended, he argued, upon a proper 
knowledge of science Theemnstitution to which he,had referred 
provided for Æl those requirements, and it was one of the 
greatest privileges of the B Pn which he,at present heldghat he 
should be agsociated with those engaged in the organisation of 
this system, and whem trfsted, would carry on the egtgrprise 
To a sucage@faimconclusion s 4 

THE death 1s announced of the well-knewn Ameuican minera- 
logist, Mr Lawrence Smith, at Louisville, Kentucky Mr 
&muith devoted himself mainly to the investigation of meteorites,e 
and did much to increase our knowledge of these bodfes He 
was a corresponding member of the Paris Academy of Scienges 


Cart e DAWSON and party of the British Circumpolar Expe- 
dition, which wintered at Fort Rae, Great Salt Lake, arrived 
safe and well at Winnipeg on November 2, having succeeded in 
crossing the height of land at Portage la Loche before the 
closing? of the Mavigation by ice, which some of the resident 
authorities &$ the Hudson's Bay Company in the north-west 
thought théy would be fnable to do if detained on Slave Lake 
«until the eng of'August . 

M CHARCOT, thegchief gmgecn of La Salpetriéie, n Paris, 
has been nominated membe: of the Academy of Sciences 


e 
IT has beeen arranged that the tercentenary of Edinburgh 
University shall be celebiated on April 16, 67, and 18 next 


THE results of the late Cambridge higher "local examination 
were very discouraging®s regards Group E (Natural Science) 
Only two out of dut Candidates gained a first class, and 
thirty-one failed The followyg aie extiacts fiom the Exa- 
miners’ reports —Elementary Paper The answers indicated an 

e imperfect comprehsion of principles, and an madequate prac- 
tical acqfaintance with the subject-matter, of the various sciences 
IneChemistry the papers as a whole were maikedly inferior to 
those of hst yga, showing want of knowledge of any prackcale 
arrangements for the sufiplesgexperimentss In Physæs the work 
of all the cagdyf&tes gvas very poor The geseiab want of 
clearness and definiteness of expression was very n@eworthy. 
No marks were fined for answers te the numerical questions, 
andun butÉew cases were they attempted. In Physical Geo- 
graphy and Geology the answers were orf the whole unsattsfac- 
-. 
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tory The candidates seemed to have studied the subject chiefly 
m books, for though one or two showed proofs of having 
acqtared some practical knowledge in the Museum, nearly all, 
when describing the physiogiaphy and stratigraphical geology of 
an English district, gave indications that their knowledge was 
gained by 1eading, and not by actual obseivation in the field 

In Physiology the answers of different candidates were very 
unequal Some were extremely good, whilesa considerable number 
shewed ignorance of the mostiudimentary facts There was very 
little evidence ofa personal acquaintance with minute anatomy In 
Zoology most of the answers were characterised by vagueness, want 
of precision, and a maiked, often grotesque, ignoiance of the 
meaning of the most ordinary technical terms Che reading of 
most of the candidates seems to have been very diffuse and un- 
intelligent, while not one of the candidates had any real grasp 
of the principles of the subject In Botany the answers were 
very weak They indicated a tendency to neglect the external 
moi phology and anatomy, and to pass on to special morphology 
and lhfe-histoires of the lower forms before the above-named 
branches of the subject had been propeily mastered 


AMONG the lectures to be given at the London Institution 
during the coming season are the following —December 3, Mr 
G J Romanes, FR S , Instinct , 6, Rev W Green, the High 
Alps of NeweZealand , 13, Prof G W Henslow, the Glaciers 
of the Alps, 20, Prof W H Flower, FR S , Whales, 27, 
Prof H Aumstrong, F R.S , Water (juvenile lectue) , 31, Dr 
Rag, F R.S , the Eskimos and Life amofig them January 3, 
Dr Donald MacAlister, How a Bone 1s built > 7% Mr H See- 
bohm, Arctic Siberia, 10, Mr Alfred Tylor, Celtic and Roman 
Britain, 17, Mr H Dixon, Explosives F ebruary 7, Mr 
Norman Lockyer, F RS, the last two Eclipses of the Sun, 
18, Mr Jp Bryce, MP,D CL, an Ideal University , 21, Prof 
R S Ball, F R S., the Doctrine of Evolution applied to the 
Solar System , 25, Dr#E b Tylor, F R S , the Three Sources 
of History —Recérds, Moguments, and Social Laws March 6, 
Prof, Schusteg, F R S 3 the Aurora Borealis 


HERZ CARL ROHRBACH of Leipzg has lately described a 
methed of procuring a fluid having extraordinarily high refrac- 
tive and dispersive powers, 100 parts of 10dide of barium are 
mixed with 13qparts of scailet biniodide of mercury. About 
20 cc of distilled water are added to the powders, and they are 
then stirred ue with a glass rod while heated in a test tube 
plunged into an oil Bath previously warmed to 150° or 200° C 
A flud double 1odide of mercury and barium is formed, which 
1s then poured into a shallow porcelain dish and evaporated 
down until acquires a density so great that a crystal of epidote 
no longer $nks mit When cold, even topaz will float in it 
It 1s then filtered through glass-wool The fluid so prepared 


e, has a density of 3 575—3 588, boils at about 145°, and 1s of a 


yellow colour Its refractive index is 1 7755 for the C hne, 
and I 8265 for the E linegf the spectrum, For the two Dines 
of sodium the refractive indices are 1 7931 and 1 7933 respect- 
ively So great 1% the dispgrson that, using a single hollow 
prism with a refiacting power of 60°, the dispersion begveen 
the two D lines 1s almost exactly 2' of angle ° 


THE latest efficial report of the Imperial German Post Office 
states thet at the end of Octobe: thg telephone was fully in 
operation in@he following thirty six cities and towns, within the 
Imperial postal territosy (which does not include Bavarig 
or Wuitemberg) —Aix-la-Chapelle, Altona, Barmen, Berlin, 
Beuthen, Byinswick, Bremen, Bremerhaven, Breslau, Burstchgid, 
Gharlottefiburg, Chemm®&, Cologne, Crefeld, Deutz, Dresden, 
Dusseldérf, Elberfel, Fiankfort-on-Mam, Gebweiler, Geeste- 
munde, Hamburg, Hanover, Hgiburg, Kiel, Konigsberg, Leip 
zig, Magdeburg, Mayénce, Mannhei&, Mulhausen (in Alsace), 
Potsdam, Stettin, Strasbug, Sulzmatt, and Wandsbeck In 
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four other&owns—Halle, Karlsruhe, M Gladbach, and Rheydt 
—the arrangements for its intioduction have progressed so far 
that ıt will ‘most prgbably be in operation m them beforeethe 
end of this year It is therefore likely that by the end of 1883 
forty towns within the Imperial German postal territory will 
possess the advantages of the telephone, against twenty-one last 
year, and seven in October, 1881 


THE programme of “the Yorkshire College Students! Associa- 
tion for the present session 15 a varied and interesting one, A 
** Yorkshire College Photographic Club” has recently been 
formed, and has already a good roll of members, includmg 
several members of the College staff A prize competition has 
been arranged, “and the Society has every prospect of success 
The secrefiry of the Photographic Club ıs Mr W O Senior. 

° 


ONLY six months ago a Society of Natural Science was 
formed at Bournemouth, and already it has 103 members, the 
president being Prof Allman, FRS The Society being esta- 
blished upon the most comprehensive basis, recognises every 
department of physical science as coming within the scope of 
its investigations — It 1s open to all, without limitation of class 
or sex During the past session various papers have been read, 
and during the sumMer months bi-weekly morning and evening 
walks were tahen under the leadership of the appointed heads of 
sections for botany, entomology, marine and terrestrial zoolggy 
and geology The Committee contemplate devoting part of its 
funds to be awarded amnually as prizes for the best and mgst 
systematically arranged collections of natural history specimens, 
made solely by each exhibitor, as an inducement to the younger 
members to cultivate habits of careful observation and system- 
atic study of nature The Society held a very successful coz- 
versazione on the 7th inst at Bournemouth, and so gjtractive 
was the exhibition connected therewith? that ıt was kept open 
the following day — Captain Hartley, chaa man of the Boune- 
mouth Improvement Commission, opgned the conver sazione by 
giving some account of the origin and objects of the Society 
The exhibition was of a very varied and®ins‘ructive character, 
and at intervals during the day short popular lectures weit given 
on such subjects as air, sound, the moon, natural magic, while 
the Rev, G H. West exhibited and explained fiom time to time 
various apparatus illustuatmg phys.cal phenomen& Altogether 


the Society gives promise of a successful career e 


Mr GEORGE MURRAY will deliver a lécture on the potato 
disea e at the Parkes Museum of Hygiene, 744, Margaiet Street, 
Regent Street, on Thursday, the 22nd instant, at 8 pn 


SEVERAL members of the French Chamber of Depuues having 
contended that the transmission of telegrams was not so easy 
with underground wires as with aerial lines, M Cghaiy has 
invited a number of opponents and electrical engineers to demon 
strate*on the lines now 1n existence, that the difference, 1f there 
is fny, 1s quite immaterial — * 


AT a 1ecent meeting of manufacturers and*artisaus convened 
byeth® Mayor at Coventry, resolutions wefe enthusiastically 
carried in favour of the adoption of a system of technical 
education in the city — Itis proposed to provide æ building for 
the consolidation and extegsion of the science classes, a *lectuie- 
hall, and reading-room, with a reference library of wbrks apper- 
taining to trade and manufactures, and twestadlish 1n connection 
with these three workshops for the practical teaching of mechanics 
(toolgaking, weaving, and watqhmaling) — I: 1s estimated thate 
about 40007 will be needed for the buling, and 30007 for the 
fixtures and equipment of the building and? workshops? m ad. 
dition to which it will be necessayy to provide an annual income 
of at least 300/ Subscriptfons and donatfons exceeding 10007 


were promised at the meeting 
.» "e : . 





. - 

THE piercing of the Arlberg Tuftnel, which will be 10,270 
metres long, thus ranking third 1g the world, wa expectgd to 
be compleled to-day The work began on November 13, 1880, 
on the wegtern and @astern sides simultaneously, and has there- 
fore lasted just thiee years, mstead of four, as was calculated 
Special trains will bring over two hundred invited guests 
Austria, Italy, and Switzerland, to witness the final@bormg and 
the connection of the two galleries 


2 

Mr G J. SvMONS writes to the Times t say that JMiss 
Eleanor Nunes, who had been keeping an extremely accurate 
record of the fall of rain at Langtree Wick, Tornagfon, Deven, 
died last spuing, having left the sum of Ioo/ to hfa “‘to be 
applied to meteorological purposes" Mr sSymons announces 
that he 1s prepared to consider applications from all parts of the 
kingdom for rain-gayges to be Sent pacity on loan subject 
to very easy Ps x in and to send them to aj accepted 
applicants who reside five miles fiom any ram-gauge now tt 
work, and the same distance from any other applicant 


* Tur Romando has arrived at Cherbouig after a journey of 
twg months, from Cape Horn , The result of&he wintering 


have been important, and the crew 1s 1nfood health - 


THE diminution of credit rendered inevitable Wy the state of 
French finances will bear very little on the BudW €f Public 
Instruction, the work of building the Meudon Observatory 
will not be stopped, and ıs proceeding favorably e 


WE leam from a trustworthy source that there is again talk 
of tansporthg the Paris Observatory to softegdistatice from 
the city, to a site in the vicimtyeof the new Flammarion 


Observdtory e 
e. 


THEe Portuguese Government has apseemted the explorers, 
Capelina tes to proceed again on an expeffhitoffto West 
Africa, o1 the puiposasof completing their map of the province 
of Angola, apd of explormg the Congo The explorers will 
leave by the packet on Decembei 6 ° 
e 


Ngws fis ieached Europe of the assassination of M De 
Brízza, but ıt 15 conjectured that this is the Freh expJorer's 
brother, angi not the explorer himself " 


IN our note on the Royal Society last week, Dr. Warren De 


La Rue's name was given incorrectly 


THE additions to the Zoological Society’s Gardem during the 
past week include a Bonnet Monkey (AZacacus simicifs d) from, 
India, presented by Mr C R Browne, two R@ tgiled Guans, 
(Ortalida ruficauda) fiom Tobago, West Indies, presented by 
Mr Alfied C Prestlye two Gold Pheasatts (Thaumalea picta 
*3 $) from China, presented by Mr H W. Byler, two*Bai- e 
breasted Finches (Munıa nisoria) fiom Java, presented by Mr, 

J Abiahams, a Jestrel (Tinnunculus alaudas tus), British, 
presented. by Mr John Colebrook, FZS , two Long-eared 
Owls (4520 otus), European, presented JafeMr «C. Puinchaid , a 
Masked Pairakeet (Py? rhulepsrs personata) foh the Fi Islands, 
presented by Miss J D Smith, gwo Alligators (AZtegator missis- 
Vibius) fiom the Mississippi, presented respectively by Mr 
Roland Bridgett and Mr; M E Symons ,9 Peregrine Falcon e 
(Falco peregrinus), European, $ Goffin’s, Cockggo TCacatua 
goffini) from Queensland, deposited , a Bennett's gVallaby ( Z&/- 
@zaiyrus bennett: 9) from Tasmania, two Black Wallal#s (Hal- 
maturus u@abatus à $) from Ney Sdith Wales, a Yellow- 
footed Rack Kangaroo (etroggJe xanghop:A,s.) fiom South 
Australia,g Mexican Eared Owl (45:0 mexicanus) fiom Mexico, 
a Downy Owl (Pulsatsrxetorguatus) fiom South America, an 
Annulated Worm Snake (Ver mecilla annulata) from Western 
Australia, purchased * ., 
Jf 
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* MOPEMENTS O& THE EARTH! 
* Il. 
AMeasurement of Time * 


been shown how, by the application of geometrical and 
nciples, the measurement of angular space has 
d down to the 1/rooth of a second of are, such 
: /129,600,000th part of an entire circum- 
Tsuchan accuracy as this has been attained, 
altitude Gr the azimuth of the sun, or moon, or any 
heaveuly body can be correctly stated with this exactitude, 
seen how much better off in the way of defining posi- 
is the modern astronomer than was Hipparchus with his 
3rd, and Tycho Brahé with his 1/4th of a degree. To do 
how@ver, is not enough. 91t is not only necessary accurately 
ne the poon of aj heavegly body, it is necessary also to 
; Whatepagiicular time ® occupied éhgt position. The 
to be done, then, is to see how far we moderns 
ve got ® another kind of measurement, no longer the measure- 
ment of arc—the measurement of angular distance—but the 
measurement of zime, 
The measurement of time, however, is not quite so simple 2e 
matter.as wa@ the measurement of space. A @ertain angular 
Measurement of spaces or the angular distance between swo 
Wedies, whether that distance be a degree, or a minute, or a 
econd, is aerery definite thing, having a beginning and an end; 
Umegsgdgr as we can conceive, has neither beginning nor 
d; so thatthe problem of the measurement of time has to 
ked rather in a different way. Here again it will be as 
hegnatte® should be studied historically. 



































599. Fig, sb. Ancient Clock Escapement. 
d 
oM hamo: 
cof. time, sh 
C erthe flew of sand? 
made in ghis way; wat 


re naturathan that man having got the idea of the flow 
Id have begun to measure it by the flow of water, 
‘Tie earliest time measurers were really 
or sand being allowed to drop from 
“one receptacle to Xnother. There wae difficulties, however, in 
oiis determiging the flow of time, In the first place the thing 
-ocwas always wanting to be wound up, so to speak, something Was 
«wanted .to..continne the action, and to prolong it ; and the first 
"appeal to mechanical principles was mad& with that view. 
The first real-clock gut up in England was put up in Old 
Palace Yard,4n tie 
that time, wi 1&d* f5 pay the expense of it as a fine for 
somefauit he had committed. Its constructio was somewhat 
after this @ise. One meth@d of dealing with’ the flow of time 
was to callin the aid gf wheelwork ; but, as is well known, gf a 
“weight acts upon a train of wheels the velocity increases as 
the rotagign goegon. Therefore, the science of mechanics was 
‘S called in 10 supply some brinciple “bich could be applied to 
prev@nt this unequal velocity of a train of whegls. Consider 
the arrangement shgwn in Fig. 18. *. © 
-The wheelyork train i capable of being dmven by a falling 
weight. Om na same axiggs the smallest wheel, agd therefore the 
one which turns most rapidly, will be seen another wheel provide 
with saw-lik® teeth. Then at the gop is a weighted tross-bar, from 
1e cefltre of which a ‘perpendicular rod, provided with pallets, 
es down to engage the teeth of the pallet-wheel, Now sup- 
e the clock to be started. „The weight igallowed to fall, and 


vol, xxviii. p. 604. 
* 
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year 1288, by the Lord Chief Justice of | 











the wheels, including the pallet wheel, begin to revolte; tben ^ 
beging a reciprocating action between the swinging bgr and the 
wheel with which it acts, because the palletg which act on the 
bar as they are on either side of the centre of motion really drive 
the bar first in one direction and then in the other. The teeth of 
the pallet wheel are continually coming into contact with the 
pallets of the swinging bar. First suppose that one of the teeth 
has encountered the upper pallet ; it pushes this aside, and swings 
the bar in one direction. No sooner, hewever, has this been 
dofe than another tooth in the wheel at the bottom of the bar 
encounters the pallet and swings it in the opposite direction, 1n 
this way it is obvious that the bar is continually meeting fnd 
being met by the teeth of the rotating wheel, swinging first in 
one direction, and then in the other, the result of this reciprocal 
action being to prevent the increase in the veloci of the wheels 
which would otherwise take place. , 

It is in this way, then, by the perfofmance at constafft definite 
intervals of an equally constant definite amofmt of work, that 
the regularity of action of the clock is produced. "The greater 
the distance of the weights on the cross-bar from. its centre of; 
motion, the longer will the bar take in swinging, the slower will 
be the action of the clock ; so that the clock may be regulated 
by altering the position of these weights, bringing them nearer to, 
or removing them further from the centre of motion of the bar, ac- 
cordiag as it is desired to hasten orretard the action of the clock's 
mechanism. Yet at whatever distance from the centre of motion 
the two weights be placed, assuming always@hat they are both at 
| the same distance from it, there is still this constantly-recurring 
pgformance, at equal intervals, of an equal amount of work 
which produces the regular action of the clock. This was the 
kind of clock then which was put up in Old Palace Yard. 
Pht that did not go well enough, giving$such inaccurate results 
that Tycho Brahé had to discontinue its use, Fortunately some 
few years later two most eminent men, Galileo and Huyghens, 
had their attention drawn to this very problem. The first of 
| these, Galileo, was at that time studying medicine. He hap- 
| pened one day to be in the Cathedral at Pisa, where, it will be 
rememflered, they have a most beautiful lamp which swin 
from a great height fh the cathedral. Galileo was at this 
time working at that Wrandh of his medical studies which dealswith 
the pulse, and be looked at this lamp and found that its swingin 
was perfectly regular, {To-day perhaps it may seem very natura 
that this sfould be gp, but Galileo had the advantage of being 
befoge us, and that is why it did not seem quite so natural to 
him. There was at that time no known reason why it should 
swing in perfect regular rhythm. He found that the lamp when 
swinging, no rflatter with what amplitude, took practically the 
same time f& each swing, timing it by his pulse. His idea was 
that this would be an admirable method of determining the rate 
of "a man’s @ulse, and the first clock on this principle was con- 
structed from thmt medical point of view, being called a 
Pulsilogium, Some years afterwards, however, the extreme 
importance of such an arrangement from an astronomical stand- 
point becgme obvious, and very much attention was given to 
it, It is unnecessary to add that this swinging body is nowadays 
called @ pendulum. The most perfect pendulum made in those 
| early days 1s represented in Fig, 19. : 

Th® fundamental difference between that and the modern 
pendulum is that part of the pendulum between s and A 
was elastic. It was made elastic for the reason that although 
Galileo could not fiad any difference between the eimes of 
| the oscillations of the lamp "in Pisa Cathedral, according as 
its amplitude qf swing was large or small, yet such a differ- 
ence did exist, although ft was only a slight one ; and the only 
method of getting a perfect pendulum which shouldgmake its 
swing in exactly equal times, independent of its are of @cilla- 
tion, wag to construct this so-called cycloidal pendulum. It 
wasgo named because in its swing its elastic portion was held 
by the gurved guides seen in the@figure, and made to bend in 
that particular curve. By this means the pendulum instead of 
swinging through the arc, K U R, was made to oscillate through 
DUL. But when the pendulum was at the points D and L, 
it wasspractically a shorter pendulum than when at rest. In 
othee words, whilst éhe perfiulum was swinging from» U to D 
and from U tog, its curvature, and consequently its vibrating. 
length was continually changing. Jn that way, by continuall 
varying the length of the syinging part, it was found pi 
make a pendulum which, indepfndent of the length of its : roof. 
| oscillation, would make its swing in times which for all practical 
4 purposes were absgletely equal in -X- That was the most 

; : 


| 








t 


i 
H 































perfect pendulum of thát time. Nowadays, the eycloidal pendulum 
has been replaced by one which swings through a very smalLarc, 
and the continual shortening during the oscillation in the cycloidal 
penduhwn is by this means dispensed with, whilst the friction 
also being much reduced, there is less interference from that 
source. With this very small swing the difference between the 
arc of the circle described and the cycloid in which the cycloidal 
pendulum swung is practically incistinguishable, 

The great differente between the modern clock and the 
ancient one: is that in the former the pendulum is intfr- 
fered with as little as possible whilst swinging, and makes 
eacff swing under precisely similar conditions. To attain this 
isto have done much. In the first place, if the clock has a 
heavy weight, that weight will probably interfere a good deal 
with the swingigg of the pendulum, 
fore, must be as light as possible. Secondly, if the wheelwork 
is always fh contact with tle pendulum, this also will interfere 
with its free and® natural movement, There must be, then, 
such an arrangement that the wheelwork shall be brought into 
contact with the pendulum only for the shortest possible time. 

; Thirdly, it must be remembered that the different substances which 
“it is most convenient to use in the construction of pendulums, 
vary their dimensions 
moisture of the air in which they are placed, and great care must 


be taken to eliminate any errors which might arise from such a | 


Fic. 19. —Cycloidal Pendulum, e 
. 
Source. How are these various conditions complied with ? 
The first, that the clockweight must be small, is ngt'difr- 


cult to adhere to; but it will be well to consider the way in 
which the second condition, that the action between wheelwork 
and pendéulum shall be the least possible, is met. This is 
done W employing what is called fn escapement. It isso named 
because the pendulum in its swing is allowed to gscape from the 
wheelwork, and thus retain a perfect freedom. The particular 
form of gcapement about to be described is that which, for a 
reasonthat will appear immediately, is called the dead-beat 
escapement (see Fig, 20), è 

The escape wheel is the modern representative ofẹthe 
toothed wheel of the old cleck, whilst the projections w and 
D are modifications of the pallets on the swinging bar in 
that instrament. Let the pendulum move in the direction 
of thé arrow. The tooth T has just been released, thus per- 
mitting the tooth v to engage the other pallet p, e Now 
whilst the tooth remains on the pallet, te escape wheeb re- 
mains locked, while the pendulum ‘is quite gree to swing, 
there being nothing to retard it save the very slight friegon 
between the tooth and the surface,of the pallet. The rota- 
tion of the escape wheels, hdwever, brings*the tooth on to 
the oblique edge of the pallet, and with it in this position the 


. pendulum is aided inp forward swings Then the pallet, le 
* 


* 


The clockweight, there- | 


with the variations of the temperature and | 














escapes, receiving an impulse, Wit since thie is Received Ainost. 
as much before the pendulum has reached its vertical position as 
after it has passed gthat point, no increase or diminution in the 
time of fts oscillation takes place. It is in this way,that the 
second of our conditions is complied with, the wheelwark ias g 
effectaally prevented from interfering with the regularity M tlie 
pendulum’s swing, It is called the dead-beat escapement, bee = 
cause when the tooth falls on the circular poyion of the pallet 
and locks the escape wheel, the seconds-han tted tf it stops 
dead without recoil, because the arc of the sunface of the fallet 
is struck from the centre of motion. In an astronomical clock a 
still more modern form of escapement, calkd the Sravity escae- 
ment, is sometimes employed. . 

It will perhaps be convenient at this stage to compare the 
fineness of the division of time given by a clock of thi descrip- 
tion with the fineness of the division of ts sécoml of are 
we have already discussed, Ti&ee is, howevey, adittle difficulty. 
about this, becausef&t present there seems to be no spagial reas 
why any particular unit of time should be selected. @rdinarily 
a day is divided into twenty-four hours, each of these twenty- 





Fic. a@—Nead-beat Escapement: 


e 

four hours is subdivided into sixty minuteeffthese again being 
each divided into as many seconds. Thé S:igin & this division 
of time will be seen later on; for the present let the fact remain 
that it is so, T . L9 us 

Wow a modern clock beats practically true sesonds, and 
astronomers after a little practice gain the power of mentally 
breaking that second up into tan divisions, each of whigh is of : 
course one-tenth of a secofíid, so that we ca say tata day è 
may be divided into 864,coo parts, and in this way instin@e a 
comfarisch of the fineness of the division ef time ith those 
mjnute measurenfents of angular space With which ğe so recently . 


dealt, ee - e ww ee 
"It is a ke ee fact that the lergth of a pendulum which 
nds i$ some thirty-nine inches, and fP is easy io 





vibrate# seco : FB 
understand that there are many conditions in which a cick of. 
this kind, with its pendulum, of more than a yard long, cannot be 
used. Not only indged iw there is Inconvenient length of the 
pendulum, but it is necessary ahah clock to which it belongs 
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ouk be rigidly in an upright position. 
thee arises, qus elagk which deals out seconds of such 
- accūrgey the only piec® of mechanism that can record and 
diyide our @me,gpr is any other time-measuring instrument avail- 
-—able? Fig. 21 shows part of such an instrument, known as the 
-ChronoMweter, in which, whilst the pringiples necessary to be 
iC followed in the construction of. the clock have beeif adhered to, 
the pendulum has been dispensed. with, and the perfect stability 
Cw verticality of position so important to the clock, are here 








jtrument the pallets of the dead-beat escapement 
iced by a detent, D. Let us consider the action. 
escape-wheel, S, is advancing in the direction of the hands 
clock. One of its teeth meets the detent, and the wheel 
ocked® Then what happens is this: when the balance-wheel, 
“Ry swiggs, the circle, Rẹ centred on it shares its motion. This, 
it will be seen, is armed with a little projection. 
; Weg left the®escape-wkeel locked. Now assume that the 
balance-wheelis swinging in the direction of the arrow, ‘It 
carries the small circl@ with, and the piece, P, in its motion, 
) Hf ntact with the end offtfe spring, seen pro- 
yond the arm of the detent, raises it and the 
releasing the tooth of the escape-wheel The 
light retardation which the balance receives in consequence 
cof this action is immediately compensated. The moment 
.;the escape-wheel moves on again, one of igs teeth meets the 
projection p}, and the balance-wheel receiving this fregh im- 
—pulse.goes on to cMmplete its swing. Then it returns and 
** swings in the opposite direction, this time without acting in any 
way on fhe detent. When the balance-wheel made its first 
'swingfiemeethe point P, met the projecting end of the spring, the 








Fic. 21.—Chronometer Escapement. 


latter coulg then only bend from the end of the arm with which 
| the detent is provided and against which the point P, forced it. 
"But on the return gwing the spring is found capable of bending 
"from Phe more distant point of its attachment to the shank of the 
locking;pRÉce. It is therefore easily pushed aside ; there is no 
changegn the position of the detent, nor is any resistance offered 
‘to the motion o®the bflance-wheel, which goes on to complete 
dis swing. , Then another tooth is caught, the escape-wh ] is 
again locked, and again released by the lifting of the detent. So 
the action goes on, the teeth of the escape-wheel being con- 
tantly detained and as constantly releded by the action of the 
point &,. The balancegwheel, it will be noted, receives its iw- 
| pube only af evasg alternate swing, whereas in the clock the 
- pendulum regtives 1% «mpulse at each vibration, 





*. 

Time pen can be dividal down to the 1/1dth of a second, or 
aswe expressed it, dgra to the 864,000th part of a day,gnot 
< only by a cloc®, but also by this chronometer. Having obtained 
=O thit i/1gth of a second by these instruments, the question 
. arises #8, wh@her it be possible t get a still finer division. It 
wil be s@en that a very much finer division than this can be 
^obtainedeethe 1/tpoth part of a second being a tngastfable 
^ quantity ; not that sucha small fraction of time as this is ewer 
neuessary, if astypnomy, nor will it beeungl the present 

astronomical’ methods Ape ceased to exist, 
possible to@get all observations made by phot&sraphys then it 
woule be worth while*recording* with such minuteness, because 















The question 







If it were | 











photography would always behave in the safe way, ‘whereas 
two observers never have the same idea as to the time óf oceur- 
rence of any phenomena which they observe. Yet, although so 
great an accuracy as this is not attempted, it will .be quite worth 
while to consider the means by which this exquisite‘fineness of the 
division of a second of time has been arfived at. We shall see 
that just in the same way as an appeal to mechanical principles 
resulted in an improvement in the construction of our clock, so 
this fineness in the division of time has been obtained by an. 
appeal to the principles of electricity. Let it bé assumed that 
the seconds pendulum of our clock swjags with perfect accuracy 
and with absolute uniformity from second to second, in spite 
of changes of temperature and other perturbing influences ; and 
having assumed this, let us see how electricity can be made to 
aid in the measurement of time, The instrument used is called a 
chronograph, It consists of a metal cylinder revolving by clock- 
work and covered with cloth, over which a piece of paper can 
be stretched. Below the cylinder and. paralT&l with it is a track 
along which a frame carrying twp electromagnetie markers or 
prickers is made to travel uniformly by ghe same. clock that 
drives the cylinder. Wires connected with a battery lead fróm < 
one of these magnets to a clock and from the other to a. key, 
which can be depressed whenever an observation is made, anda 
current so sent to the magnet. The effect of this is to cause’ it 
instantaneously to attract its iron armature and cause the 
pricker with which it is connected to make a mark on the paper 
above. 
The connection of the chronograph with the clock is as follows: 
—The bearing shown in the middle of the diagram (Fig. 22) 
is a continuation of the bearing on which the seconds hand of 
the clocléis supported, and there is a little wheel which does its 
e Work quietly at the back of the clock in exactly the same way 
that the seconds hand does its work quietly in front of it, What 
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Fy. 22.— Electrical contact apparatus at back of clock. 





tpat wheel does is this. Every time that each of its steeth—and 
there are Sixty of them—comes to the top of the wheel it touches 
a little spring. "That little spring then makes electrical contact, 
and a current is sent flowing through parts of the apparatus already 
described. Now the teeth in that wheel, being regularly dis- 
posed agound its circumference, always sueceed one another after 
exactly the same interval of time, and there is no difference or 
distin€:iga from second to second, or from minute to minute, 
But suppose that before the clock is started one of these teeth is. 
filed ff, and so filed off that when the seconds hand points to o 
seconds, and the minute band to a completed minute, this part of 
the wheel shall be at the top, and there shall be no electrigal contact 
established, for the réason that the tooth ofthe wheel is ngt there 
to act on thespring. In that way it is easy to manage matters so — 
that the beginwing of each minute shall be distinguished from all the: 
other fifty-nige seconds which make up the minute, Let the 
cylinder, covered with paper, revolve once in a minut en that 
case, the electrical current will make a hole or a mark on that paper 
every seeond, and as matters are so arranged that the prickers shall 
be eravelling along at the time ve the dots are made upon the 
revolving paper they are thus mad® along a continuous spiral, and 
since we have supposed the cylinder to revolve once in a minute, 
the beginning of efch minute will be in the same line alofig the 
spiral, ‘Then, according to the length of the cylinder, a second. 
of tine will be obtained written in dots, sixty of them gound the 
| cylifder representin® sixty seconds. Suppose now that & man 
with a perfect 8ye makes ‘an observation, recording it by sen ; 
a c&rrent through the apparatus and making a dot on 
| He will then haye an oppertungyy of observing on the p: 
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precise relation of the dot which represents the time at which | 
the observation Was made to the other dots which represent the 
various secosds dotted out by the clock, and not only the exact 
distante of the observation prick from the nearest second, 
whether it be, or 1/1oth, or 1/100th of the distance between | 
that second and the ne&t, but the omission of the record of the | 
first second in the minute will give the relation that observation | 
has to the nearest minute. 

For the sake of simplicity the case of one observer making 
one.observation has alone been considered ; but if the work be | 
properly arranged, then got only one electromagnet, but two, 
or three, or four, may be at work upon the same cylinder at thee 
same time, each making its record, and that is how such work is 
being gone at the Greenwich Observatory. 





Observing Conditions 


This power of measuring and dividing time then having been 
obtained, we seem to have reached our subject, ‘‘ The Movements 
of the Eart.” Yet even gow there are one or two other 
matters which requige to be discussed before we consider the 
movements themselves, The first of these is the important fact 
that the earth is spherical in its form. There have been many 
views held at different times as to the real shape of the earth, 
but the only view. we need consider is that stated. In going 
down a river in a steamboat, or, better still, in standing upon 
the sea-shore at some place, such as Ramsgate, "where there | 
are cliffs, and where, consequently, one may get from the sea- 
level to some height above it, it is observed that when any ship 
disappears from our vigw by reason of its distance it seems to 
disappear as if it were passing over a gentle hill. 

lt does this in whatever. direction it goes. Thil familiar 
fact is a clear proof that the earth is a sphere, and is so obvious 
that it may seem unnecessary to mention it, but it was as well to 
do so for a reason which vll appear shortly. Besides this argu- J| 
ment in favour of the spherical shape of the earth there is the 
, argument from analogy: the imoen is round, the sun is round, 

all the known. planets are round. The stars are so infinitely 
removed from us that it cannot be determined whether they also 
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. 
are spherical, but doubtless they are as round as the earth. 
This poigt of the tremendous distance of the stars is an 
importgnt one to bear in mind, Thei? distance cannot be 
conveniently stated by thousands, nor even by millions of | 
miles, it is something far greater than, that. Ismay be asked 
why it is that such a statement can be thus pogitively made. 
For thief€acon : the stars have been observed now for many ages, 
and the historical records of ancient times show that the chief 
constellations, the chief clusters of stars visible in the heavens 
how, wereseen then. In the Book of Job, for instance, there | 
isa reference to the well-kfhwn constellation of Orion, and | 
there is very little doubt that for thousands aud thousands of | 
yearstthat constellation has preserved the fayMiliar appearance of | 
its main features. The constellation called Charles's Wain, or 
the Great Bear, was also known tg the ancients. If the stars 
were very nearto:the earth this could nof be, If they vere 
close to us the smallest motion either ‘of earth && star would at 
once change their apparent position, and would prevent &his 
fixity of appearance, and the skies would be fied, not with the 
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| little distafhice round during each rotation ; similarly, 
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constellations with which we are so familiag but with gy and 
ever-changing clusters of stars. Th& dgustancy of the cof tella- 
tions, not only from century to century, but from era t9 era, 
clearly proves then that the stars ofewhich they are m&de up mest 
be at an infinite distance from the earth, : 

Let us cogsider theaquestion of distance a little. fufhe. 1f 

o wood (see Fig. 23) joined together by a cross: piece 

be taken, 2 moment's thought will make it obvious that » 
angles which AB and C B make with the cross-piece, A c, Wil 
vary with the distance of the body, which can be seen first by 
looking along AB and then by looking along gB. If these 
pointers be directed to a very near object in the rbm, thé must - 
be greatly inclined (as in 1). If something mere distant *be 
taken, there is less inclination, and if it were possible to sight 
St. Paul's by looking first along A Band then along CB, there 
would be still less, And if something at a still greater @listance 
were sighted, say St. Giles's at Edinburgh, the inclination of A B 
and C B would be still smaller than it was in the case of St. é'aul's, 
because St. Giles's is at a much greater distauce. ait follogys then 
that in sighting an objeg so infinitely rem ved from gs as a star, 
the light from it will be in a condition of parallelism, gnd A B... 
and C B consequently be placed quite parallel in viewingsit (see " 
2). That is another reason for saying that the stars are at 
this infiaite distance from the earth. Why it is so important to.. 
ingst on this point will appear very clearly by and bye.. n 

Now suppose tWat in the centre of this lecture-thegtre a little 








m 





globe «vere hung to represent the earth, the grall of the. ente GU 2 
| de 


and the people in it representing the heavens surroundi 
earth. Now ia such a case it is clear that the appe ces pre- 
sented would be the same whether the heavens moved round the 
earth or the earth itself were endowed with motioffee Mt us, 
without making the assertion, asume that the earth does move. 
It is perfectly obvious, since the apparent mo-iqgs of tpe heavens 
are so regular, that if that be so she must move with — 
wonderful constancy and regularity ; she does not first move in 
one direction ang at one inclination, aif then at gnother ;ethat 
would be very serious. . 

If she rotates she must rotate round sofe imaginary line called 
an axis This introduces # important consideration because, 
whether the earth itself rotates on an axis or the heaverfS. move, 


rouad the ggrth—and in the latter case theefvens must also |, 
i! move roun 


n Ais—in either case the motion must be m? efitiable 
one; so tht if the matter is thus fimited to a constant axial 
rotation or aeonstant revolution, as it would be called in the 
case of the stars, eevera] things will happen, Let us take the 
forifer case, in which the earth itself moves. Then the motion 


| of the surface of the earth will be least at those points which 


are neaygst tfft. ends of the axis on which it turns. Take the 
case af an observer at such a point, he will. be carri@l a. very 
Af the*ftars 
move, a star near the ends of the axis on which the stars move 


j will be carried a very little distance round during each revolu- 


tion of the celestial sphere. 

Change the position of the man on the earth from@he pole «o 
the equator. Then he will be carried a very congderable 
distance round in each rotation of the earth gsimilarly with the 
stars ; if they move, a star in the celestial equator will be carried 
round a very great distance during a evolution, “Phas is the 
first point. Another point is that if we assume the garth to 
rotate we must carefully cgnsider the vfrying @onditions which 
are brought about bythe diferent positions of an inhapitant of the 
under those circumstances. For instance take the case of 
a man at the equator, he looks at things from an equatorial point 
of view, and in the refftion of the earth he plunges straight 
up and straight down, — Similarly, if the stars’ daily revolution 
belongs not to the earth but to the stars, togmm obgerver. at the 
equator of the earth they would appear t9 fhowe s@ight up and 
straight down; and now in dealing with this question and en- 
deavouring to ascettain whether it basthe earth or the sgars which 


| moge it is most necessary to consider the gelation of the move- 


ments or apparent movements of the-stars to the Pace from which 
they are observed, and in so doing is is found that t je if an 
immense difference between *the conditions whth. obtain at the e 
poles and at the equator with reference to the phenon®na wich 
are Ébsarvtible in each case. < -> i 

eLet us take @globe-to represent the earth, and let London 
y consideredethee central point forepur olservdlons. Now 
at all places on the earth, in whatever direction we look; we see 
an app&rent meeting of earth apnd sky ; and supposi our obser- 
vation to be made on an extended plain or at sea, the surface. of 
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zoe T or sea mey fon simplicity's sake be considered as a 
plane bounded by the ciscleSwhere the earth and sky seem to 


meet.” Thig is known as the circle of the horizon. To repre- 
. . 











o. . ; i 

EIG 24 —Diagr S to show how the inclination of the hottzon of London will 
ED change with the rotation ot he earth. 

e 

e. 

sent thig a piece of paper may be put over London on our 

globe (see Fig. 
Whenéhgt has been done, remembering that thegtaff re placed 


at so mfinite a distance, the horizon which cuts the cggtre of the 

























and London may be brought to the top. | 


. 

top of the globe, because the two planes will be parallel. 
For, whether a star be seen from the equator or from London, 
owing to its tremendous distance it will appear to occupy the 
same position in space, Now let the globe be made to rotate, 
then the inclination of the plane of the diorizon of any place, 
of our horizon of London for instance, is continually changing 
during the rotation (Fig. 24). An exception, however, must be made 
with regard to the poles of the earth, At these two points the 
inclination will be constant during the whole of the rotation. 

If now a point on the equator be brought to the top of the 
globe, it will be seen, as the globe is r@tated, that the observer's 





i'"horizon rapidly comes at right angles to its first position (see 
| Fig, 25). 
| different parts of the earth's surface are very different, and this 


This will show that the conditions of observafion at 
whether it be the earth or the stars which move. 

Let us now consider with a little greater detail the conditions 
which prevail in the latitude of London. LeteLondon be again 
brought to the top of the globe. Let o (Fig. 29). represent. 
an observer in the middle of thefhorizon, sw NE Let z be 
the zenith, which, of course, would be reacffed by a line starting 
from the centre of the earth, and passing straight up through the 
middle of the place of observation. s'isa star, and we want to 
define its position, How can this be done? Imagine first a line 
drawn from the observer to the zenith. Imagine next another line 
going from the observer to the star, or, what is the same thing, 
from the centre of the earth to the star. Then the angle inclosed 
by these two lines will give us the angular distance of that star 





Fic, 26.—Observing condition at London. 


from the zenith, or similarly we may take the angle included 
between imagfnary lines joining observer with horizon and star, 
| and thus olftain the star's altitude. 

Again, its position may be stated not only with regard to the 
zehith and €o the horizon, but to some other point, say the north 
point. In that muse a line or plane, ZEW, is imagined passing 
from the zenith through the observer, and the distance between 
E and N will give the star’s angular distance from the north. point 
of the hgiizon. Again, suppose it be desired to define the star’s 
position with reference, not to the zenith, but with reference to 
the p@e of the heavens, that point where the earth's axis if 
prolonged into space would cut the skies, In that case since 
| Pin diagram marks the position of the pole, a line ps’ will 
give what is called the polar distance of the star; and lastly, if. 
the angular distance of the star from the equator of thg heavens 
be required, since theeprolongation of Ps’ would cut the equator, 
the distance from s'to the point of intersection will give the 
angular distange of the star from the equator; in other words 
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Fie. 25-—Diagrap ic | oft 
-~ he eqgiator qinges in one direction enly e 


ii : 
to show hf the inclination of the hoffizon of a place of | 


its declination 

We have taken London, but of course each place oig e:rth 
has its sphere of observation with its zenith and the north, east, 
south, and west points. With regard to the axes of the earth 
and ehe heavens, they both possess north and. south points, and 
in the hgavens as in the earth, the@equator lies midway between 
them. J. NORMAN LOCKYER 


(72 be continued.) 2 
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<- earth, and which is called the true horizon, maybe considered 

as being practically the.same thifig as the small sensible horizon 

eof London, represented by our piece of paper, when at the 
i *. 


. 






Tye OBSERVATORY, CHiCAGO.—FProf. G. W. Hough has 
issued his annua] Reporte to ibe Board of Directors of the 
Chicago Astronomical Society, detailing the proceedings in the. 

























Dearborn Obser¥atory for 1883.. The 18-inch Alvan Clark equa- 
torial bas again been employed in close observation of the great 
red spot and other phenomena of the planet Jupiter. Since the 
first observations at. Chicago in September, 1879, it is stated 
that the red "spot had not changed very materially in lengfh, 
breadih, outline, cr latitude. There bad been a slow, retro- 
grade drift in longitude, causing an apparent increase in the 
time of axial rotation, At the last opposition the deduced 
mean-rotation period was 9h. 55m. 38'4s. against gh. 55m. 34°8s, 
in 1879. 

Prof, Hough gives thefollowing mean results of micrometri- 


cal measures of the red spot :— a 
° '1879 1880 1881 1882 
Length 12°25 11°55 11°30 11°83 
Breadth 3°46 3'54 .. 3°66 3°65 
Latitude ... g 6°95 .. ~714 .. -740 .. -7'52 


The Chicago observer considers that while the spot has 
remained nearly stationary fn latitude, the south edge of the 
great equatorial beft has gradually drifted south during the late 
opposition, until it is nearly coincident with the middle of the 
spot, and further, that ‘the two do not blend together, but are 
entirely distinct and separate.” A depression formed in the 
edge of the belt (as shown in two drawings of the planet’s disk, 
on. December: 29, 1882, and February 20, 1883), which cor- 
responded in shape with the oval outline of the spot, the distance 
between the two being about a second of arc. The spot was 
extremely faint at the last observation for longitude on May 5. 
The equatorial. white @pot, [first observed in 1879, was again 
visible during the last opposition; the rotation period 9h. som. 
98s, deduced in the previous year, satisfying the observations. 

The great comet of 1882 was micrometrically measured from 
October 4 to November 20, and sketches of the nucleus and 
envelope made. Subseq@ently to October 6 three centres ofe 
condensation were usually visible. As the comet receded from 
the sun, the head increased in length from 25" on October 4 to 
139" on November 20, As late as March 6 there appeared to 
be three centres of condensation connected by matter of less 
density; 

Difheult double-stars have been measured by, Prof. Hough and 
Mr. S. W. Burnham, amongst them tha itfteresting binaries, 40 
Eridani (€ 518) 8 Delphini, 8 Equule and 85 Pegasi. 
Measures of the companion of Sirius gave for the epoch 1883.12 
position 39**9, distance 9"*o4 ; the distanfe is dithinishing about 
0"*3 annually, so that in a few years it will pe beyond reach of 
any except the largest telescopes. With the excellent measures 
obtained at Chicago more must soon be known as to the period 
of 8 Equulei, reputed the most rapid of all binaries. 


places for 


. 
TEMPEL’S Comet, 1873 II.— The following are 
elements :— 


Greenwich midnight, deduced from M. Schulhof's 


N.P.D. Log. di Som s 

[1883 h P s Daas Tor nm Sun 
Nov. 16 18 20 48 ... 113 42'1 ... 072867 .. o'1288 
18 18 28 22 .. 113 52'1 ... 02877 ... 071287 
20 18 35 59 ... 114 0°6 .., 072888 ... 071286 
22 18 43 38 .. 114. 76 ... 072900 ... $1287 
24 18 51 19 .. II4 I3'1 ... 02012 ... 0'8289 


. 
This comet approaches pretty near to the orbit of the planet 
Mars ; in heliocentric longitude 312° (equinox of 1878), corre- 
sponding to true anomaly 6°'1, the distance is 0'050. 


D'Anffisr's Comet.—M. Leveau's ephemeris of this comet 
terminates on November 25. Thè following places are reduced 
from it to 6h. Greenwich M.T. :— 


e 
e 
R.A. N.P.D. Log. disg Intensity 
po hom s * f fon arth of light 
Nov, 16 ... 17 15 44 ... I05 1373 ... 03637. ... 07084 
17 .. 17 18 $1 .. 105 22°1 X 
18 i.. 17 21 59 ... 105 3078 ... 0°3628 ... 0-084 
19 .. 17 25 8 ...@05 393 , $ 
20 .. 17 28 19 ... 105 47°7 ... 03620 ... 0°087 
e 21 .. 17 35 30 .. 105 55'8 . 
22... 17 34 43 ... 106 37 ... 0361r ... 0089 
23 5. 17.37 57 .. 106 11'5 
924... 37 41 12 ... 106 Ñ.I €'3603 .. o-doa 


M. Leveau mentions that when Prof. Julius Sfhmidt last *ob- 
served the comet at Athens in 1870 with a refractor of o'm. 
aperture the intensity of light was o'f'so. . 
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On November 16 the comet sets at, Greanwich 
the sun. o's U ; 
The planetary perturbations during the next revolgtion Are not 
likely to be large, so that in 1898 the comet®may be observed 
under similar conditions te those of 1870. e 
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ORE tc ee as Saabs, 
RAILROAD TIME *? 


STANDARD 


THE following letter, addressed to our America® contem- 
porary Science, is of interest ;— 

Though the subject of standard and uniform Rilway une has. 
for some years been under consideration by various scientific end 
practical bodies, it does not appear iu any way to. have been 
exhausted, even in its main features. Besides, aecMtain. bia 
has shown itself in favour of the adoption of a series wf certain 
hourly meridians, and thus keeping Greenwich minutes and 
seconds, when contrasted with the pragticability'bf a mor@simple 
proposition. "There is also a feature in the digcussiog of the 
subject which bears to pave more ht Mown upon it: namely, 
what necessary conne&tión there is between the n cqyipanies’ 
uniform time and the mean local time of the people, or (ge tind 
necessarily used in all transactions of common life, Directly or 
by implication, certain time-reformers evidently aim at a standard 
time, which shall be alike binding on railway traffic as well-as on 
the business comgpunity ; and to this great error much of the 
compjexity of the subject is to be attributed, and it ‘has directly: 
retarded the much-needed reform in theStime-management of 


our roads, 1 ; 

We say all ordinary business everywhere mu for Fer be con... 
ducted on local mean solar time, the slight differereaPween. 
apparent and mean time having produced no inconvenience ; . 
and we may rightly ask the railway companiesgto give in their . 
time-tables for pudlic use, everywhere and always, theSean oca/ 
time of the departure and of the artival of trains. It is the 
departure from this almost self-evidentestatementgand the, sub- 
stitution and mifting-up in the time-tables of tinfesreferred. to 
various local standards, which has in nód*small measure contri- 
buted to @he confusion awd perplexity of the present system. 

he people at large do not care to knqgyy by what tim system . 
any railrog manages its trains, any more amm they care what 
the steam-presmre is, or what is the number of the logoM@tive. 
All the t&veller is interested in és regularity and safety of 
trave] ; heng it was to bë desired that, whatever the standard 
or standards of gme adopted, the companies would refrain from 
trowbling bim with a matter which only concerns their internal 
ongenisation? or which is entirely administrative. We look. 
upon the pulslication of the railway time-tables, by local time 
everywhere, as a sine gud non for the satisfactory setMemient, ot 
the time Question, so far as the public at large is concernede*and . 
it would seem® equally plain that the best system for the ad- . 
ministration of railroads would be the adoption of a uniform 
time, this time to be known only to the managers and employés 
of the roads, e e 

We are informed in Science of October 12 that the solgtion of 
the problem of standard railway time is gear at hand, and 
probably has already been consummated by 8: adoption % 









of four 
or more regions, each having uniformeminutes aud seconds of 
Greenwich time, but the local hour of the middle meridian. © To 
have come down from several dozen of d@&stinct @ime-systems to a 
very few and uniform onesfexcept as to the hour, is certainly g 
step forward, and, so far, gratifying ; but why not aflopt Green- 
wich time, pure and simple, and have absolute uniformity? 
Probably this will befelbefore long. The counting of twenty- 
four hours to the day in the place of twicetwelve, and the oblitera- 
tion from time-tables of the obnoxious a.myg@pd p,m. numbers, 
would seem to be generally acknowledged ag ammjmprovement 
and simplifiatioh, and perhaps can best be dealt with by 
adopting it at oħce, accompaniedeby a simple. explanatory 
statement. qa SCHOTT 
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2 INTELLIGENCE u A 
*OxroRD.—NÓ election has yet taen place gither for the 
Arofessorship @f BBtany or that of Kæra! Peononw, which are 
now separated grom each other. The Delegates of ge Common: 
University Fund have agreed togattach a Readexship to the Chair 
of Botany, which will raise the income to soo. a year® ‘The , 
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Professoiship*of Rurat Economy will not bé a resident one 
The Professag, will have te*deliver twelve lectures His stipend 
1s 2007 pur {. 
. 
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SOCGGETIES AND ACADEMIES 

LONDON 
Mathem@tical Society, November 8@-Prof penno, 
F R S, president, m the char —The following resolution, pro- 
posed by Me President and seconded by Dr. Hirst, F R S, was 
carre®unanimously, viz —‘‘That the secretaries be iequested 
to communicafe to Mrs Spottiswoode the expression of our sin- 
cere sympathy and athe assurance of our deep sense of the loss 
which sciemce hag! sustamed by the untimely death of Mr 
Spottisgroode "—The new Council was elected for the session 
1883-84, viz Prof Henrie, president, Sir J Cockle, FR S, 
and Mr S.SReberts, -F RS, vice presidents, Mr A B 
Kempe, F ReS , treasmei , Messrs M Jenkins and R Tucker, 
honorary secretaries , other membets, Prof Cayley, FRS, 
Messrs, E @ Elhott?J W LeGlacher, FR S, J Hammond, 


H Hart, Dr Hut, FRS, W D Niven, ERS, Prof 
Rowe, and Messrs R F Sfottamt] J Walley, FRS The 
Rev J J Mylne mm Mr F W Wathin were elected members 


—The folloying papers were communicated —Symuetric func- 
tions, and 1n particular on certain inverse operators tn connection 
therewith, Capt P A Macmahon —On a certain envelope, 
Prof Wolstenholme —On certain results obtamed by means of 
the arguments of points on a plane curve, R A RoBert. —Third 
paper on multiplé Frellanign integrals, E B Elliott —Note oif 
Jacobr’s transformation of "elliptic functions, J Griffiths, —Sym- 
medians and the triplicate-ratio circle, R Tucker 


Tanneateagpriety, November 1 —Frank Crisp, treasurer 
and vice-president, in the chair —Messrs T E Gunn and A 
Hutton wee elected Fellows —A donation to the Society of 
several interestigg leeis of Linnens (1736-1769) to G D 
Ehret, F R.S , an eminent botanical artist of the iast century, 
was announced by the Chayman, and a unannnous vote of 
thanks thefeuponagtoided to the Misses Grover and “Mr Chas 
Ehret Grover for their vaiable donation —Mr Crisp drew 
attention to specimens 1n fluid medium of Zemnocodium sorbit, 
as illustrative pf Mr P Squires’ method of preserving delicate 
and other medus — (oves showed examples of (dara 
breuwi from Ashton-under-Lyne, and Mr Arthur Bennett of 
Najas mara and N alagnensts fram Hickling Broad, No folk, all 
being new to the British flora —Mr W Fawcett exhibited, Trsta- 
cella mauget alive, the same being obtamed by J C Mansel Pley- 
dq ın Dorset, and supposed to be indigenous to that county —A 
paper was read on the changes of the flora and fauna of Netv Zea- 
land, by Dr S M Curl He referred more particularly to a 
district of Ranggtukez and to the alterations of the aspect of they 
vegetation grithin the last forty years He lkewne recor ds@his 
own experiments in the cultivation of trees, shrubs, and® flower- 
ing plants introduced from widely different climes, remarking 
that while a few fail to grow with vigour, the majority by 
degrees adapt themselves to the altered condition~, and many 
valuable econom® plants thrive accordingly —Mr | Sterlie 
Gardner read @paper on Alnus richardsonz, a fossil fuut from 
the®London Clay of H@ne Bay The species has been de- 
scribed by Bowgrbank and gommented on by Carruthers, 
Ettinghausen,eand many other authors who have written upon 
the plants of the Tertigry formation Originally considered as 
alhed to Casuarina, Dr R Brown sugg&ted it. affinities to 
the Proteacez, a wiew afterwards upheld by Cauuthers and 
others — Ettinghausen thereafter 1egarded it as a product of a 
Conifer (5eg20:2), and Saporta compared theefruit to that of 
Dammara Mr Gardner enters fully into the*structuial pecu- 
liarities of the fossil fruit 1n. qffestion, and satisfactorily demon- 
strates that 1t belongato Sh. Betulaceze under the genus Alnus 
—Another paper by“Miss G. Lister was read, viz on gife origin of 
the Placentas in the tribe Alsinex, of the order Cuyophyllez. 
This communicafton 15 based on a Serres of observations on the 
development of a numger of @enera and species She concludes 
that the capsule ın the Alsmeze ıs developed on essentially the 
same plan as the@of Lyegzzzs, the differentegn the varus genera 
bemgamerely depgndent upon the relative height a:tained,by the 
zarpels on he ong hand, and by the central axis on the other. 
This being so, we are bond to admit that if. we accopt, as we 
do, the carpellary oragin of the placentas in Lychngs, tge pla- 
zentas in the Alsinesty fron? Sapi® apetala, which most resemble 


Lychnis, to Cerastium tiivale, which most widely differs from tt 
aie also carpellary 


» 

Chemical Society, November 1; —Dr Perlan, FRS, 
president, in the chair —The following papers were real —On 
the production of hydroxylamine from nitric acid, by E Divers, 
Free nitric acid yields hydroxylamme when treated ewith ttn, 
zinc, Cad nium, magnesium, and aluminium — €n the presence of 
hydrochlonc or sulphuric acid the quantity with tin or zinc may 
be considerable Without a second acid only traces can be 
detected The author also discusses the action of nitric acid 
upon metals and the constitution of nitrites, in which he con- 
siders the metal to be directly united with nitrogen —On the 
chemistry of lacquer ( Urush) (part 1), by 3. Yoshida Lacquer 
conteins a peculiar acid, Urushic acid, extracted by alcohol, some 
gum resembling gum arabic, water, and a peculiar diastatic boy 
containmg mtiogen The lacquer when exposed to moist an at 
20° C dries up mto a hard lustrous varnish This hardening 1s 
brought about by the action of the diastase upon Urushic acid, 
the latter being converted into oxy-urushic acid —@n some com- 
pounds of phenols with amidobases, by G Dyson The author 
has prepared and investigated amlin pRenate, toluidin phenate, 
naphthylamin phenate, anin 8 naphthate, tolufdm naphtnate, 
rosanilin phenate, xylidin naphthate, rosamlin aunmate, anilin 
aurinate —On the alleged decomposition of phosphorous anky- 
disde by sunlight, by R Cowper and V B Lewes In a paper 
at the British Assoctation, Southport, the Rev A Irving stated 
@hat phosphorous anhydride prepared by passing air over heated 
phosphorus is decomposed by sunhght into phosphorus and 
phosphoric anhydride The authors find that phosphorous 
anhydride thus prepared consists of a mixture of phosphoric 
anhydride, phosphorous anhydride, and phosp&orus 


Physical Society, November 10 —Prof Chfton in the 
chair a—Di J Blakley 1ead a paper on the velocity of sound in 
air, m which he desciibed a modification of Dulong’s method of 
measuring ıt by the wave-length ın a pipe lengthened Dulong 
did fiot allow for the partial tones, which are an important 
factor, whereas Mi Blatkley does By means of organ pipes of 
different diameters, the author has found the velocity to be 
about 320 metres per second Mean result with four tubes 
one of 54 I mm diameter, velocity = 329 73 metres per second , 
one of 32 § mm diameter, velocity = 329 78 metres, one of 
19 5 mm diameter, velocity = 326 9 metres, one of 11 7mm, 
velocity = 324 56 metres, "he velocity diminishes as the&ube 
1s smaller m bore, —Mr Bosanquet made a communication on 
the moment of a cbppoundgmagnet, which he showed how to 
measure by the gnethod already published byhım Acompound 
enagnet made up of eightten small cylinders of magnetised steel 
Paced eng to end 1s hung m a cradle carried by a delicate bifilar 
suspension, and placed at right angles to the magnetic mendian 
The deviatiog from zero produced by the magnet 1s noted , then 
the magnet 1s digided into two parallel rows of nme cylinders 
along the ciadle, and the deviation again noted ‘The tangent 
of the angle ofgleyiation from the east and west line, multiplied 
by a constant, 1s The moment of the magnet The author also 
pointed out that to define the condition of a permanent magnet 
it was necessary to know the difference of magnetic potential, the 
“resistance” of the metal, and the resistance of the external space 
—Mr, W Lant4-arpenter read a paper on measurements relating 
to the electric resistance of the slim, and certain medical ap- 
plances Thé aughor’s experiments, made upon himself, showed 
that the resistance of the body amounts to thousands of ohms, 
but ıs mainly gue to the condition of the epidermis If this 1s 

, the resistance ıs high By soaking the skm ın salt and 
water, he reduced the resistance of parts of his body frem 
10,300 ohms to 935 ohms affer 100 menutes’ soaking He infers 
that a large electrode should be used m applying electricity to 
the body, and that the skin should be soaked for twenty-five 
minutes previously eMr Carpenter also exbibited a “chasg 
band” of Mr Pulveimacher, and a small voltameter by the 
same inventor, m which the liberated gases force some of the 
water up a graduated tube as a gauge of the current The 
autho: dreveattention to the necessity of seemg that the skin 
should be diy w handlmg some electric light machmes, else dis 
agreeable shocks might result. Prof Ayiton believed that the 
danger of electric lighting "currents lay rather in therr discon- 
Sinuty than their electromotive force The Brush currents, 
which have preved fatal, are more giscontinuous than those ae 
the Giamr@machine, &e SAdverting to the presence of elec- 
tricity ın the air as ifMuencing health, he suggested that the 
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influence might be 
pital ward, Mi. 

patients had been 

definitg results 


studied by electifying the air, say in a hos- 
W Coffin stated that statically electrifying 
tried at Bellevue Hospital, New York, without 


PARIS 


Academy of Sciences, November 5 —M Blanchard, presi 
dent, in the chait —Funeral orations on the late M Breguet, by 
M Janssen and Admiral Cloué —Notice by M Daubiée of the 
deaih of Mr. Lawrence Smith, Coirespording Member for the 
Section of Mineralogy, who died at Louisville, Kentucky, on 
October 12 —On lighting by electricity, by M Th Du Moncel 
— On one of the methods proposed by M Loewy for determining 
the right ascenstoif of the circumpolar stars, by M F Gon- 
nessat —Remarks on M Boussinesq's communication respecting 
the equilibrium of a ring subjected to normal pressure uniformly 
distributed, by M Maurice Lévy — Note on the decomposition 
of a number into five squares, by M Stieltyes —On the proba- 
bility that a given permutation of # quantities 1s an alternating 
permutation? by M Désiré André —On the algebraic integia- 
tion o linear equations, by M H Poincaré —On a family of 
developable syrfaces gdnerated by tbe mtersectron of a gtven left 
curve at an angle depending exclusively on the coordinates of the 
point of intersection, by M Lucien Lévy —On the potential of 
the inductive force due to a closed solenoid with current of vary- 
ing intensity, analogy with Fehcr's theorem of elechomag- 
netism, by M Quet —On a new non-periodical galvanometer, 
by M G LeGoarant de Tromelin —On the electric resistance ef 
sulphur, phosphorus, and some other more or less insulating sub- 
stances, by M G Foussereau,—On tne influence of nitrate of soda 
and of nitrate of potassa on the cultivation of potatoes, by M P P 
Dehérain —Res@arches on the physiological properties of malt- 
ose, byM Em Bourquelot —On the external application of metal- 
lic copper as a preservative against cholera, by M Axel Lamm 
—On the comparative toxic action of metals on microbes,*by M 
Ch Richet —Note on zoogleeic tuberculosis, by MM L Malassez 
aud W Vignal —$n speimatogenesis amongst the edrreghthal- 
mous Crustaceans (genera Ligia, Idotea, Sphaeroma, Gammarus, 
Talitrum), by M G Herrmann —On internal sacculine, a fresh 
stage in the development of .Sacewhma carant, by M Yves 
Delage —On the anatomical structure of the Phallusiader, a 
family of Asctdians on the coast of Provence, by M L Roule 
—On the intestinal cavity and sexual apparatus of Spadelia 
marion, by M P Gourret —A se¢ond*contribution to the his- 
tory of the formation of coal, By M B Renault —On a fer- 
rferous meteorite which fell at Samt CQaprais de Quinsac, 
Gironde, on January 28, 1883, by MM +G Lesprault and L 
Forqugnon —On the diurnal variatjon of te barometer at 
different altitudes, and on the existence of a third barometrit 
maximum, by M Ch, André —Note on the perodicity Wf 
earthquakes, by M Ch V Zenger —On the employment of 
sulphuric acid in the treatment of anımal matter infected by 
contagious elements, by M Darreau. . 
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Physiological Society, October 26 —In the course of his 
investigations mto the functions of the cortex of the ceie- 
brum, Prof Munk had often had occasion to collect experiences 
on the subject of the appearance of general epileptic spasms 
resulting from irritation of the cortex of the cerebrum By 
this means he had been enabled to confirm not gnly the older 
clinical conclusion of Mr Jackson, that epileptic spasms always 
proceeded fiom one group of muscles, and then gvertook in a 
perfectly definite series more distant groups, and 28 last the whole 
body, but likewise the accuracy of Herr Hitzg's obse: valion, 
that m the case of more powerfgl or longer continued irrita- 
tions of the motory par of the cortex ot the cerebrum, the 
contractions of the group of muscles belonging to the irritated. 
spot ended in general epileptuc* spasms * An experimental epi- 
eo ®@psy of this kind Prof Munk could profuce from any spot of 
the motory part (the sphme of feeling), and the groups of 
muscles therefore followed each other exactly 1n the series in 
which the centra were stratified beside each other in the sphere 
of feeling, so that fimt the parts situated nearest the irritated 
Spot, and then more distant parts became affecti, till at last the 
whole body was subjected to epileptjc contractions Sometimes 
the whole of the groups of muscles on one side was attacked 
before the other side began to be affected, frequently, how- 
ever, the irritation and the epilepgic attack passed over ak an 
earher stage from one side to the other , That the*experimgntal 
epilepsy originated in the motory section of the cortex of the 

e 


e" 


cerebrum seemed to Prof Munk ind&bithbly established. by 
the two following facts —Let a sm&]l piece, sayghe centre for 
the movements of the upper extre@ity df the*1igh@side, be 
excided, and Jet the centre of the ege-muscles be frritated til 
epilepsy set in, then would the*spasmodic contractiofls propagate 
themselves successively to all groups of muscles with the excep- 
tion of the right upper extr@mity, whichewoufd rema at res 
throughout the epileptic attack Let, agam, the centre of the 
eye-méscles (a Bart specially suitable for such experiments) o 
an animal be irntated s? that an epileptic attack supervened 
and after a corresponding pause let the irritatrons bérepegted n 
the same part with equals*iength and duration, then, 1n e even 
of the spasms reaching the muscles, say of the bead or neck, b 
suddenly removing the irritated part ofg:he membrane th 
epilepsy would also be terminated Bo% pheffomena „wer 
explamable only on the assumption thatethe irritation of th 
motory cortex of the bram was the cause of the experi 
mental epilepsy The assertion was advatc by agothe 
observer, that epilepsy could be geneiated not enly from th 
front section of the cerebral coitex, but hkewise from th 
sphere of vision This posiflon Prof Munk reduced Her 
Danilo to put to the proof, gut 1n spite of nmmerowg experiment 
no confirmati@®of it couf be gamed Electric streams 
of a force and duration such as, applied to any pagf of the spher 
of feeling, would undoubtedly have given rise to apilepsy? wei 
quite powerless in this respect when applied to the sphere c 
sight Not till streams of much intenser force and very con 
siderably lopger duration were applied to the sphere of sigh 
.was an epileptic attack produced In this gase, too, it wa 
obvious that the result was dne to the neighbouring parts of th 
sphere of feeling becoming irritated through propagation of th 
effect or by communication If now at the beginning < 
the epileptic attack the irritated. part of the sphere of sight wer 
removed, the attack would not thereby be sto Nor was: 
of any greater consequence m the way of producing an attac 
that by a cioss cut the irritated sphere ofgsight yvas freed fiom 1! 
substratum, 1f only it retained. connection with the front part c 
the cortex Let, however, the sphere of sight, by means c 
a perpendicular sagittal cut, be®separatedg from the sphere c 
feeling, then could no epileptic attack be affy longer produce 
by writating the former These facts seemed to Prof Munk t 
conclusively demonstrate that experimental epilepsy could b 
produced only by irritation of fhe motory parts’ of the corte 
of fe gerebrum He lad stress, Mever, on the fact th: 
his gxperiences and experiments referred only to * @perimental 
epilepsy . 
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THE GERMAN FISHERIES COMMISSION 


Terie Berichi der Commission zur wissenschaftlichen 
Untersuchurp der deutschen Meere fur Jahre 1877- 
1881 II Abthágung (Berlin Paul Pa:ez, 1883 ) 


` 
[es «portion of the Fourth Report of what might 
perhaps be called the German Fisheries Commis- 
«on 1s @ folio volflme of tonsiderable thickness, consisting 
xclusively of three elaborate scientific memours, each of 
‘hich 1s stamgped with the thogoughness so characteristic 
f German werk Whe first, by Pr Adolf Engler, deals 


Ath the marine magi of Kiel B&y, the secénal, by Dr R 
lobus andr Heincke, with the fish fauna of the 





| characterised by a distinct fsh fauna, of which the 


| Western receives the greatest number of occasional 
visitors from the North Sea They conclude that the 
Baltic Was once 1n open communication with the Arctic 
| Ocean, and that some of the species of fish which entered 
, at that time remain now as inhabitants of the Gulfs of 

Bothnia and Finland This portion of the work is 
| illustrated by an interesting map Appended to the 
| whole 1s a table of the spawning periofs of the fishes 

constafitly inhabiting the Bay of Kiel, and also an index 





of the Latin names of the fishes described, and another 


of their German, Danish, and Swedish synomyms. 
Dr von Hensen reports at length on the researches 
made by him during four years on the eggs of the plaice, 
| flounder, and cod e 
| Agassiz described the eggs of the plaice as floating at 
the surface, while the Swedish naturalist, Malm, affirmed 


“Saltic, and the last contains an account of the properties | that they slowly and gradually sink The fiist eggs that 


nd history of the eggs of certain fishes, by Dr von 
lensen e 

The second, Which we shall first consider, is the 
«ost important and the largest—extending to nearly 
00 pages—and consists of an elegant and concise de- 
cription okma) the species of fish hitherto found in 
1e Baltic As the work is founded on observations 
xtending over gwentg’ years, made with the advantages 
f constant residence on the Baltic shore and of control 
ver the collections in the Kiel Museum, the ligt 1S as 
aluable as it i9 complete This makes the absence of 
ome forms we should nafurally have expected all ghe 
nore remarkable we have especially noticed the absence 
f Myxine, but perhayamito those better acquainted yyh 
me cistribu@? of this interesting form its abserfte will 
ot be a matter of surprise i 

The descriptions are preceded by an introductiqn which 
xpPuns m a very lucid manner the principal points of 
ish organisation and their relative importance ın ideptifi- 
ation 
ague of ‘the fishes described 
Celeoste: are divided into Physostomi and Physóchsti 
t is satisfactory to find the great fundamental characters 
vhich digde the T'eleoster insisted. upon, but there seems 
(0 objection te retaming the criterion of the fin rays for 
be Whysoclisjt, especially as this criterion brings out the 
ffinity between gadidz and Pleuronectidze 

The concise"and elegant descriptions are supplemented 
ya useful fin formum whfch makes gomparison easy 
Che food and habits of the fish are mentioned, the 
pawning habits being especially described, and each 
iccount 1s accompanied by a simple but txtremely well 
xecuted woodcut, in which all the characteristic features 
1e definitely indicttgd te gytlne The object stated m 
he preface, to make identification practicable to4aymen, 
as been certainJy attained e > 

In the account ofthe éerring considerable space is 
iven to the discussion of the differences between the two 
aces grhich th£*laboufs of the Commission have shown 
> exist inethe Baltic Perhaps before long it well be 
scertamed whether theesame differences exist Retween’ 
ie spring and autu®n hgrring of the North Sea 


The last portion of this memoir consists of genera] con- of 


iderations on théffish fauna of the Baltic The authors 


This isfollowed by a simple classificatory cata*|, in the open ocean 


Dr Hensen obtained from a ripe female plaice gradually 
sak This being a question of the relation between the 
especific gravity of the eggs and of the salt water, Hensen 
caried out a series of investigations into the specific 
gravity of the different eggs and their nateral condition 
when depositedeby the fish By an elaborate process of 
measurement and calculation he arrived at the specific 
gravity of the ripe eggs before extrusion, and ascertained 
the linait of specific gravity and the salt ffercentage in the 
water which determines whether the eggs of the cod and 
plaice shall float or smk He found that cod’s eggs 
floated 1n water which contained more than 1 85 per cent 
of salt , and plaice eggs, when the percentage was above 
178 Thes® correspond fo a specific gravity of 10145 
and 10136 respectively, gt #7°5 C He found from the 
observations of the Commission that the water in the 
Bay of Kiel has very ofter® a specific gravity less than 
these Thus tfere is a exception even to the statemen 
tft cod's *eggs float As will be seen, they always float 
It was found that the specific gravity 








In this catalogue ll | of the eggs before “extrusion was somewhat greater, and 


then volume somewhat less than in the fertilised eggs 
which had be&nein sea water, and further that the eggs 
swell somewhat by the*absoiption of water without salt 

The author next calculated, from the number of female 
fish taken on a given fishing-g1ound and the average 
number of eggf contained 1n each, the average number 
of eggs in tfe gea corresponding to a square metre of 
suiface, and then made careful continuous nettings of the 
eggs to find f the actual number coincided He fished 
the bottom, and the surface, and vertically Eggs of the 
plaice and flounder were ffequently taken at the bottom 
He found the eggs pretty evenly scattered, and often ob- 
tained them in the proportion*of 30-80 per square metre 
of surface 
are likely to be destroyed by their various enemies This 
is*the first attenfpt which has been made to estimate the 
actual number, of eggs of fishes hatcld in a particular 
area The whole paper bears evidence of the most pro- 
found and careful work * 

The memoir which stands first in the book gives an m. 
teresting aceount of the @eas of sea-bottom in the Bay 
Riel known as “Weisser” or “todter Grund” They 
aie called * dead” by the fishegnen because no fish are 


nd that this $ea may be divided into three regions, each | found on them, a fact probably dut to the presence of 


t. 
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He theh discusses what proportion of egg 
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and magnetism will find it gf the gieates® gfivantage | 
use Mascait and Joubert as*companion and commenta! 
to Maawell’s volumes — [n all that iglate: to fungament 
points and general theory Maxwell should be studie 
evers where ht 1s hardest to follow, because his work w: 
written, not to evade, but to meet, difficulties On tl 
other hand, Mascart and Joubert will be found u@aluab 
in matters of detail We know of no text-book in ai 
language that contains such an abundfince of elementa 
illustrations of electrical and magnetig theory, allarrang 
with an elegance peculiarly Fiench. 22 

The English version now befóre us “s neatly rint 
and solidly got up The translation on thé whole 1s ve 
well done It would be easy to pick 6ut smal,inaccutac: 
here and there, particyjarly in the early ehapte F 
some of the@ethe translator 1s not adweeether to blam 
for the introductory pait of the work seen}, to us to ` 
less clea1 and carefully written than the following chapte1 
where the authois enter more into detail , and in that pz 
of the bogk the translation leaves little to be desired V 
noticed very few misprints, but. ono calfs for correctio! 
the name of van Troostwyk's collaborateur in the decoi 
position of water by the voltaic current wes Deimann a: 
not Diemann No doubt this mistake,e@@curs in t 
original , but the individual in question, though perha 
not widely known, yet deserved beter than to be ma 
° quite unrecognisable This brings to mind the only coi 
plaint qf any gravity we haw to biing againgt the edit 
of the English translation hy did fe not do som 
theng to remedy the one serious defect of MM Masci 
and Joubert’s text-book, viz the want of sufficient ref 
emaes to original sources Of iné;emation? It must 
regnentbered that the scientific student *w*o goes t 
length of MM Mascait and Joubeit’s leading strings 
expected one. day to walk alone, and some indicati 
shogld be given him of the paths that lead to faftl 
knowledge A defect of the kind might be overlooked 
a school primer, written. to. enable the ogpressed scho 
master to sciew a Government grant on the" minim 
qualification fiom some reluctant inspector, but is to 
deplored in a work of the present pretensions 

Instead however of complaining faifher of what M 
Mascait, Joubert, and Atkinson Aave notglone (perhe 
had not the leisure to do) for usfit will be more fittmg 


. 

sulphuietted hydrogen The white felting whch gives the 
namé “white” 1s formed by threads of different species 
o^ Beggiatoa, a thread-like fungus classed with the 
Schizomycetes by Zopf and others who have stated that 
bacteria foims constitute a stage of their life-cycle Thus 
Monas Okenu, Bacterium sulphuratum, Clathrocystes 
rosea persicina, and Beggratoa rosea-persicina have all 
been described aS stages of a single life-history Dr 
Engler 1s extremely cautious on this point, and, limits 
gumself to what he has seen He does not agree with 
Waiming that Monas Muller, which occuis with the 
Beggiatoz, 1s the young stage of one of them, although 
he has observed one species sending off motile spherical 
spoigs Two new genera of thread-shaped fungi aie de- 
scribed whigh were*found on a Gammarus locusta living 
on the white bottom The paper is illustiated by a 
number of admirably executed draw.ngs 

Thus the volume forms a very consideiable contribu- 
tion to the accurate scientific knowledge of the Baltic, for 
the attainment of which the Commission was instituted 
Like all the othe: work published by the Commission, it ° 
exemplifies in the most convincing manne the truth that, 
to obtain high? on marine problems, what 1s required 1s 
not a mass of evidence fiom people all equally without 
knowledge on the subject, but continued and eMaborate 


1esearch 
e 





MASCART AND JOUBERT'S ‘ELECTRICITY 
AND MAGNETISM" 


Electiity and Magnets : By E Masgait and J 
oubert Translated by E Ætknfson Vol I. (London 
hos de la Rue and Co , 889) 

E took occasion someégtime ag® to draw the atten- 
tention of the readers of NATURĄ to the “ Leçons 

sur Électricité et le Magnétisme,” by Professors Masggrt 
and Joubert, we have now to thank Piof Atkinson for 
an English tianslation of this valuable work This 1s 
not the place to inquire into the neceswty for an English 
translation of azy French scientific work, not to speak of 
one which makes such demands on fhe culttre of its 
readers as this does It is enough for us to know that 
the publishers and translator consider the number of 
semı-educated Englishmen sufficiently great to justify 

their venture , ıt is our part to speak to the merits of the conclude by thanking thegi heartily fer what they %4 

work and the manner of the tianslation * done, and done so well i GC 

The alterations ın the matter of the book &re so slight ° 

as to call for no 1emark — Oui firs: duty therefore redudes OUR BOOK SHELF E: 

e "self to a simple iteration of qur high opinion of its value | Energy zz Nature By Willam Lant Carpenter, B 





as a scientific manual? At the present time the public 1s 
well supplied with scientifiginstiucters The good inten- 
ons of all of them need not be deubted, but the inac- 
tivity or modesty of some and the incompetency of others 
have brought it about that there aie large gaps in our 
repertory of science text-books eiher not filled at alfor 
filled very unworthily It would not be accurate to say 
that vol 1 of the treatise of NM Mascait and Joubert 
fills the gieatest of these gaps in the deputment of elec- 
etricity and magnetism „nevertheless it fills a place got at 
present wholly occupied . by “any English “text-bogk of 
meut It has the misfortune, no doubt, of overlapping to, 
a large extent the gyeat evork of Maxwell, but we believe 


BSc 

Co) 
THIS book 1s, with some adf bi the substance o: 
couise bé six lectures on the Forces of Nature, and th 
mutual*relations, delivered under theQauspices of t 
Gilchrist Educational Trust A 

It is of the greatest impottance®hat the general bc 
of the people, and «nore especially the 1gteliffent artis 
class, should befome acquainted" with hf leading pr 
cipl@s of the science of energy The Series of lectu 
deliveged with this object repeesents™one of the b 
sack Pa efforts to bring*this great subject before : 
minds of this class of *he Seopl# and in collect 
togef?hei and publishing these lectes the author I 
done a work which®must be 1egarded as a,scientific bc 


(london, Paris, and New York Cassell a 
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that the ty10 in the mathematical theories of electricity | to the artisan . . 
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In one respect this task has ptesented difficulties of a 
‘cular nature, due to the fact that our country has taken 
Micadmgepart in devtloping thé principles of eneigy— 
ms science hag in fact grown here, and the germinology 
s grown with it At the present moment there is*no 
an of science who speaks of the forces when he means 
e enefes of nature, but there is a lagging behind in 
~s respect amé@ngst the body of the people, to whom the 
wd force is a paar one, and the word energy, in a 
-entifjc sense, verymuch the reverse Accordingly one 
the first duties of the author has been to define the 
act relations permen force and energy in a way swt- 
le to dus audiefce—a *task which he has successfully 
hieved e 
While 1n respect of.importance the science of energy 
Ids a paranfount place, 1t 1s afso a subject which lends 
lf admirable to thè modeeof tigetment adopted by the 
«thor of this volut Probably no subject ?s®more diffi- 
Wit of concepty@h on general principles merely,and without 
erence to the actualities of life The philosopher in 
: study may have but a vague conception of these 
«acral laws, and his assent tothe definition of work may 
purely intelle$ual Perhaps he may nevér have 
-nessed a well marked gase of the transmutation of 
gy, nor may he have the consciousness that he 
nself ıs frequeggly the subject of such transmutations 


e aitisan Win 20 vever, in a totally different position 
er a day's hard toil he 1s well able to realise in a very 


id manner the meaning of the word work To spend 
personal physcal Énergy, and to recrmt it by food, 
operations in which he is constantly and consciously 

gaged Hence ıt follows that a theory which bogrows 

these facts as il@ustrations of its truth appeals to the 
isan in a much more emplfatic way than 1t does to thg 
re student of science To use the sci€ntific termino- 

y, the latter thay have moresgzzie!zc intellectuality than 
fogmer, but the arut is in. a posztzon of advagtag? 

«ich enables tita to grasp the tryths of the science A 
dk, therefore, which, like the present, abounds in gogd 
strations and in clear and simple statements, cagrying 
ctigal applications, 1s one peculiarly fitted to a class 
ter qualified by education and experience to peiceite 

concrete than to appieciate abstract general prn- 

Kes " . BS 

*. 

nal of the Royal Agricultus al Society Second Sefies, 

"art Il Vol XIX. October, 1883 Price 6s (London 

obn Murray.) 


E curret numbe of the Journal of the Royal Ag cul- 
al Society ha®just reached us — 1t fully maintains the 
utaflon so jtstly earned by previous numbeis, and 
itains papers ox many topies of present interest to 
1eulturists mong the principal of these may be 
atoned “ ThE Progress of Fruit-Farging," by Mi 
utehead, of Barrging House, Kent, himself largely in- 
‘sted in this business The continued reports upon 
ze Farms are worthy of attention as shoying what is 
ag done on the best faims in various distriets A re- 
t on sheep-feeding experime&ts conducted at Woburn 
Dr Voelcker in hi$ sty of chemist to the Society, 
la report on wheat mildew, by Mr W C Lytle, of 
g's Holl, form the chief attractiqns to practical fatmers 
vong the more purely scientific or speculative contents 
y be mentioned ‘a @ntnb&tion fom Rothamsted, by 
John Lawes and his able coadjutor, Dr Gilbert, upon 
composition LH drainfge water collectéd at Rotham- 
l, and a vaguabf paper upon nitrogen as mtiic acid*in 
soils and subsoffs of cegtain fields on the same estate 
:remainder of the, volume ts chiefly occupied with 
ful official matter,euch as wwe Weather Report , the 
amca! Report, bg Mr Carruthers, and Reports €n 
e Stock, Implements, &c, exhibited at York A 
ching tribute 1s paid to the memory of a late president 
1e Society, the late Lord Vernon, by Mr. Wells, him- 


* | . 


self an ex-piesident Perhaps the most striking andein- 
stiuctive papel is that by Mr Thomas Bell upon the 
Yorkshire Prize Competition, containing a full repoft of 
the Tuyers Wood and East Park Farms, Sccupied by 
Mr Turnbull In these days, when dairying 1s justly 
attracting very special attention, it 1s highly interesting 
to receive sound information as to the methods used on 
thoroughly well-managed faims A datly record of the 
milk yielded by each cow in a dairy eontaining 100 
anumnalsen milk is in itself highly useful, and worthy of 
imitation It is impossible ın a short notice like the 
present to open up the various topics dealt with It has 
ever been the wise policy of the * Royal Agriculturist ” to 
fill its pages with contiibutions from specialists upon 
ther own speciahties There is no padding of super- 
fluous discursiveness, and sometimes jo the unimitiaeed 
there may appear to be a want of that introductory and 
explanatory matter which entices on the general reader 
As a record of agricultural research and progiess, the 
jounal holds a high position, which the number just 
1ssued fully maintains 
e 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opatBons expressed 
by his cortespormients Neither can he undertake to return, 
or to correspond with the writers of, resected manuscripts 
No notice ıs taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as possible The pressure on his Space ws so great 
that ut as impossible other wise to insure the appearance even 
of communications contaimng interesting and novel facts.) 


On Chepstow Railway Bridge, with General Remarks 
suggested by that Structure 


In a letter to NATURE of some months past, suggested by a 
special subject of engineeriag, P pomted out the necessity? 
of clearly understanding the effects of endwise pressure on 
metallic columns, m respeft of it tendency to cause springing or 
buckling of the colfns I femarked that there 1s a total want 
of effferimenta on the subject (Mr Hodgkinson’s observations, 
enade on a very small scale, being excepted), and I gave some 
details of a theofy by which the effective arrangement of such 
experiments might p@haps be facilitated I have lately ob- 
served m am engigeeling work a failure of a different class 
ansing fiom endwise pressure, of a kind which I had not antici- 
pated, and which appears to be perhaps more dangerous than 
even the buckling to which 1 had called attention 

In the neighbourljood of Chepstow, the River Wye 1s crossed 
by arailway brige of a single span The four corners of the 
bridge are supportedeby iron tubular vertical, columns of con- 
siderable lengthe One of these columns (on the Monmouthslure 
sideeof the river, £nd on the lower side of the bridge as regards 
the course of the river} 1s split, with several important longitu- 
dinal fissures, To avert the preSent destguction. of the bridge, 
strong iron hoops have been placed surrounding this tube, drawn 
tight by screws and nufs, exhibimng a somewhat unsightly 
appearance, * 

For clear understanding of this state, the reader may figuie to 
hims@f a cask or barrel, set on 1ts end, and loaded on the top 
tillits staves busst ontwaids, then he must qpncetve a hoop to 
be placed round th® body of the cask, and drawn till the edges 
of the staves are wholly or neayly m contact 

. I do not doubt that this column 1s now safe But there aie 
other cglumns supporting the bridge wlych are exposed to the 
same daggers the bridge 1 heavy, the loads from the Taff and 
the Tawe are not light, and the ja of ponderous locomotives 
may ty every original weak point or may create new ones, and 
think it would be well provisionally to encircle the other sup- 
porting columns in the same way as the one which has failed 

. e 


^ of about fifteen miles round 
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A symmetrical system of rings, with some attention to simple 
elegance, would 1emove the offensive effect produced by the bent 
bars of meie placksmth’s work wluch now surround a single 
column 

But it 1s not specially to the state of the Chepstow Bndge that 
I wish to call the attention of the public — It is to the total want 
of practical knowledge as to the enduring power of metals, with 
which this bridge was built, and with which other such bridges 
must at present be built, We aue totally without expergnent on 
the danger of springing or buckling, and on the danger of bust- 
ing (now, I believe, for the first time biought forward) And 
we might peihaps consider such experiments as well falling 
within the province of those organised bodies whose union 1s 
based on the promotion of the most important determinations in 
civif engineering e 

The Instifution of Civil Engineers (with which body I have a 
much-valued honorary connection) has lately departed 1n some 
measure from the strict subject of engineering to which its atten- 
tion had been successfully given for so many years I venture 
to suggest that this body might well take up the conduc of 
expeiiments bearing on engineering The examination of the 
effects of force in mere crushing of external surfaces has beet 
admirably progecuted by American engineers But the examina- 
tion of bending and bursting, as the effects of end-pressure, 1s 
still open to the engineers of Britain The finds of the Institu- 
tion appear to be amply sufficient for such purposes? and the 
undertaking of them would undoubtedly be considered as honour- 
able to the body® G BeArry 

The White House, Greenwich, November 17 


Physiology in Oxford 


A PARAGRAPH appeared ın the Specfator of Sat$rday, the roth 
imst., on the Oxford memorial goncerning the University Physio- 
logical Laboratory That pat JÆ ıt which affects Magdalen 
College appears to me to rest upon erroneous information, and 
1s certainly calculated to spread $n entirtly false and misleading 
impression of the attitude of this Gollege in®he matter, and, of 
the University in general. ` 

If you will allow me to quote the paragraph, ant at the same 
time give you the actual facts, Ithink you will easily form an 
opinion on the real state of the case F. 

The paragraph states that the signatures Were received ‘‘ from 
members ın Oxford and its suburbs, and the rest fiom a cnele 

e e 

The fact 1s that the signatures are not drawn exclusively from 
either the smaller or even the larger area, one of the so called 
Ma:dalen signatures being that of a member of the Hereford 
Cathedral choir 

The paragraph goes on to say —'* We are‘told that Magdalen 
men have signed 1t more numerously than any other College but 
one, and, in proportion to the size of the College, more numer- 
ously than any Now, as Prof Burdon Sanders8n is ex officio a 
Fellow of Magdalen, and as Magdalen has for*years past hail a 


«physiological laboratory of it) own, this popularity of the 


memonal among Magdglen menas highly significant ” 

On this I have to remark that the signatures are representative 
neither of the governing body of the Cgllege, nor of its resident 
members, 

The governing body of the College Gonsists of the President 
and twenty-four Fellows , of these twenty-five three alone have 
signed the memorial The resident membeys, as shown by the 
list of congregation, number twenty-two , of thgse twenty-two 
only sx have signet, 

Finally, as regards the last paragraph, it $s true that Mag- 
dalen College has for years past bad a physiolog.cal laboratory 
of its own, and 1t 1s further true that the University teaching of 
physiology has been carried on there, previous,to the advent of 
Dr Burdon Sanderson, for y@rs past undersea Goveinment 
licence with the full and express consént of the whole goferning 
body of the College, a fact which is indeed gigmificant, bus 
hardly ın the way 1ngwhieh the Sfeg/ator appears to have been 
informed EDWARD CHAPMAN 

Magdalen College, Oxford, November 15 
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GreentSunlight 


Mr G H. HoPKINS' observation that ghe paiting ray 
sunset 1s sometimes briant emerafd gieen brings to : 
memory a somewhat similar experience OngSeptember : 
1869, watching on the summit of the Rigi for sunrise, I cau; 
the very first possible glimpse of the sun’s disk as, gna very cl 
morning, he emerged from behind the sharply define utline 
a distant mountain The very fist 1ays, altgough necessa! 
proceeding from the comparatively obscure limb of the sun, w 
dazzalmgly brilliant, and of a superb emesffld green colour ] 
almost instantly, as more of the sun appedred anf his ght gr 
sensibly more intense, the green passed dway or was€merged 
the yellowish white of ordinary sunhght e 

In my case I do not “doubt the pherfémenon w&s pui 
subjective, fo. before sunrise the sky was all Ifup of a mag 
ficent crimson hue Every one must have noted how the m 
when surrounded with brigh® cinmson clouds lo&ks more or . 
decidedly green ° . © ° 

A very sti@hfng effect of this sort, hkesidee others an exam 
of the well-known visual phenomenon of ‘‘acedental colou 
may be artificially obtamed, any time the m@on shines, 
burning an oidinary “blue” signal hght After my eye ] 
been intensely excited by such a light close at hand, I haves 
the moon, nea: or at its full, of a deep plum colour, by whic 
mean the colour of the bloom on a blackeplum or on à v 
coloured Hamburg grape — Oi,em place of these, the vi 
of my friend Prof Prazz Smyth's exquisite chart of. colour: 
his */ Madeira Spectroscopic,” or the ben olet of Chevre 
chromatic circle I recommend the experimeytygs easy of ] 
formance and exceedingly beautiful in its effects Posstbl 
small blue light would suffice But, on the occasion to whic 
have 1eferred, certainly not less than fhirty @unces of mtie, 
of sulphur, and five of black antimony sulphide were employ 
These, mixed in fine powder, may be burned in a case about 
inches tigh and fou in dureder , of corse m the open arr, : 
where no mischief may accrue fgom an intensely hot and v 
n@nous flame è 

In a communication made to the Royal Socigty of Edinbu 

1852 (Zrans vol xx pp.%45-471), I adduced evidence 
proveethat a continuous thin layer surrounds, the sun’s gh 
spheie, of which upturned, portions form the re protuberar 
seep. at total solae eclipses , and I then showed that if the ^ 
known guess of the sun's limb be due to absorption 1n 
atmosphere, it can only be caused by such a f: enyek 
Tht: existence of this envelope, the sun’s chromosphere, 1s 1 
fully established If, from the red colour of its upper porti 
we may infer the resultant tint emitted by tige whole to be: 
*hen, by a well known law, the discolouration of, the sun's I: 
due fo its absorption should be of a greenish hue" But such 
effect would necessarily be but slight, and could not explain 
brilliant green witnessed on the Rıgı Nor do I recollect 
instance where the first emerging rays of the photosphere at 
end of a total eclipse have been observed & be gree 
WELLIAM SWA 

e 


Ardchapel, Dumbartonshire, Ndember 8 
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A LETTER fiom Barinas, Venezuela, states (hat on Septen 
2, from daylight emt: noon, and from 3 p m to sundown, 
sun appeared lıke a globe of burnished wlver Between n 
and three o'clock 1t was of a bluish-green colour This app 

ance in the western hemisphere seems to dispose of the 
gestion of the Java eruptions as the cause of green suns in In 
e HYDE CLARK 
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Mangrove as a Destructive Agent 


* " 
. 

As I have never seen thè mangrove mentmned but as a : 
servative or productive agent es regards «geological chang 
may be interesting to readers of NATURE to hear of its ac 
1n a contrary diregtién Ce = 

In several parts of eastern tropical Aing, where tle sh 

«are mostly of upraised coral limestone, I have n@ticed the e 
of mangrove ın eating away this ræk, but "iowhere have I: 
1t sq well marked as in the Ifland of Algabra, some two hun 
Eu to the north-west of MAdagftscar, md which I surveye 
107 z 

Aldabra 1s an uprmsed atoll about twenty-two mules long, 
presents low cliffs of about fifteen to twenty feet Sf solid coral 1 
tothe sea. and alse to the lagoon, which is, at low water, nearly 


Vov. 22, 1883] « 


NATURE 





te 
he mangro% Hs establıslæd itself on the edges of the lagoon, 
oubtless from seed transported? Wy the cunents, and, in. all 
aces where it has done so, tortuous creeks or httle gorges run 
ack intoethe coral fillel with manggove trees (standing in deep 
md of the adhesive and foetid nature so characteristic of man 
cove swamps), which stretch out then 100ts to fhe coral walls 
round them, and, as 1t seemed mdubitably to me, in some way 
ecompege the softer parts and eat their way m The island is 
addled With these creeks, always filled with mangrove, and 
‘pening into the lagoon 
The oule: face of the island is of come being slowly under- 
uned -by the*sea atWhigh water, presenting overhanging cliffs 
npossibleto scale, and the and 1s wearing away from that 
ause also, but ee destruction from the mangrove 1s much more 
nportamt, and at ffo very distant period, as 1t seemed to me, the 
praised islande@wvill be again reduced to its original level as an 
rdinary atoll 
It would bemnteresting to knowhow 
een there, forgas Aldmbra is one of the two oceanic groups in 
?hich the giant tortgises «till eXist 1 igenous, itergist have been 
11ts present cagdition of upraised atoll, I rmagine, for a long 
erod? It comld never have been much larger in diametei, from 
We soundings round it, but the mangrove may have greatly ım- 
«teased the size of the lagoon by steady working at the inner 
«m of the islands, the actual area of which 1s now but small, 
com their narrowngss ° 
I may mention that the 1gand ıs covered with low, tangled 
zrub, which has managed to find foothold and sustenance on 
Bhe rock, for thegg 1s but little or no soul, and the top of the 
ock 1s everywhere cut up by sub-aerial action mto the sbaip, 
oneycombeda jagged suface which upraised coral in the 
«topics, uncovered by grasses, soil, &c , always wears into, and 
vhich, by the way, makgs it extremely difficult to walk over, a 
ifficulty much increased in this instance by these mangrove 
hannels, as well as the tough nature of the matted, thorny 
ushes A walk in Aldabra is the most aggravating ang slowest 
nece of locomotiof I have ev& engaged i and 1othing short 
f the patience, peiseverance, and general disregard of time, of 
Mie tortoise tribe can make it an agreeable r@sidence Some of 
ay negro sailor$ were sent intogthe bush to hunt for tortoises, 
nd gfter three days’ sea brought back one, which is noe'em 
he Gardens ¢ the Zoologica! Society , but they returndtl nearly 
s guiltless of artificial clothing as their captiye . 
W J L WHARTOÉN 
HM S. Sylvza, Monte Video, October 10 ° 


The * Cloud-Glow " of November 9 . é 


THE beautiful $tter-glow of Friday, the gth instant, was mest 
trikang as sên fiom the west side of Hampstead Hill, where its 
rst development was made more effective by a frame of dark 
umulus, with a fringe of dusky green tint, cairied up from the 
unset quarter by a westerly breeze, rather rolled up like a cu- 
ain, exiting the®ichly-colomed scene behind as it was with 
drawn., I estiggated the altitude of the upper edge of the glow 
it abeut. 30^ ,,but at Freehwater, Isle of Wight, it has been 
(escribed as extending nearly to the zemth There would be no 
lifficulty in calaalafing appioxurf&tely the height uf the curus— 
s desired by Yr Russell—if, it could be assumed that the 
eflection was from the Same matter in beth cases, which 1s 
improbable . J J. WAI KER 


long the mangrove has 


Waking Impressions ¢ 


e 

A CURIOUS case I have jJu&t readin a recent namber of 
NATURE recalls a geh similar experience of my own, 
ather earlie in date S a®okeé in the middle of a story told by an 
nternal voice—a voice felt, not heard — I listened wit curiosity 
ind interest, as toally unpiepared f&i what was coming as if the 
iarrator had been Gladstone om Ruskin I believe when I awoke 
had a dim, recollection of what had gone before, put I strove 
fter wards in vage to recall it All I know of the history of the 
aystepous lady 1s the following fragment She bad many ad- 
nirers, but she gave the preference to Tom, because he prémised 
o marry her in tHE West gindian fashion He drew her three 
mes throuzh a hoop, once stdhding, once sitting, onge lying, 
vhich sigmfied that ag wouéd newer desert her in youth, mftnity, 
n old age” e. H 

I have not the le&t idea who “she” gas I know no one I 
all Tom exc@pt an old schoolfellow long married, ana, to 


the best of my belief, I never hemd of such a custo im the 
West Inctes or elsewhere Once since I have wakéd m the 
middle of a dieam which went on, but it was a dream of a*very 
commonplace characte: WILLIAM RADTORD 
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Barytes from Chirbury 


I AM indebted to Mi Yelland of Wotherton for sending me 
some fine examples of the ciystals described by Mr Miers in 
NATURE, vol xxix p 29, and am collecting several particulars 
respectwig ther occurrence Some time ago I commenced a 
determmation of the faces, but my work has been interrupted 

The characteristic plane E is mentioned by Carl Urba (Groth, 9 
Zetschiift fur Crystallographie, v. 433, 1881) as occurring on 
barytes crystals from Swoszawice 1n Galizien In a measurement 
I made last year to determine this plane on one of the Wotherton 
specimens I obtained E E'as 39° 59’, and, using Miller's distance 
for 24 leads to the symbol 412, and by calculation the distance 
ai as 26° 2’ Carl Urba gives its calculated distamce as 26° 4, 
and measured distance as 25° 58’ C J Woopwarp 

Birmingnam and Midland Institute, Birmingham, Nov 10 





e ** Salt Rain and Dew” 
LooKING over the ** School Geography ” of Dr Clyde (Edin- 


*bugb, 1870), I find, on page 32, m the paragraph headed 


** Russian Lakes,” the following 1emaikable statement —''In 

the south-east region, not only the Jakes, but the Very rain and 

dew heise are sgit, a phenomenon common to all the shores of 

the Caspian and Sea of Aral” (the italics are mne) Will some 

one of your 1eaders kindly refer me to the traveller’s tale in which 

this myth originated HARRY N DRAPER 
Estegel, Temple Road, Dublin, November é7, - 





AN INDIAN WEATHER FORECAST 


“THE period of drought in Upper India, which happily 

cameo an end in the latter part of August, was 
not entirely unforeseeft, a will be shown by the following 
extracts from the Goverseméht Gazette, and the facts Will 
probably be not without interest to meteorologists in 
Europe and elsewhete e 


e 
“Extract from the “ Gazette of India” of June 2, 1883 


“That the unusually diy weather now prevailing over 
the North-Western Himalaya, and that which, though less 
abnormal, charagerises the whole of North-Western India 
at the present time, 1s an effect of the unusual accumula- 
tion of snow, ts g conclusion justified by the experience 
of the last few years, and were it not that the snow 1s 
rapidly decreasing under the unobstructed radiation of 
the sun, there might be some reason, judging from the 
present limited experience, to anticipate some retardation 
of the rains of the Upper Provinces, and possibly even in 
Western Indía,generaly But, on the other hand, the 
fact that, duiing the months of April and May, the atmo- 
spheric preSsyre over the greater part of the country has 

een below the normal average of the season, 1s one 
which, arg.ung from the same experience, portends favouae 
ably for the timely influx ôf the neonsoon 
may be said that the present prospects are wholly 
favourable : ° 

(Signed) "HENRY F BLANFORD, 
Meteorological Reporter to the 
Goveinment of India 


*« Simla, May 18, 1883” i 


* Since the above was written, there has been heavy rain 
for many cays on the outer hills, and more or less on the 
Plains of the Punjab, and apparently a very heavy fall of 
snogy on the higher ranges At fhe present time, as seeg 
from Simla; the latter are®hitg with snow, down to a level 
of about 1%,000 or 12000 feet And some 500 feet of the 
top of the Chor (11,982 feet) is also covered with a snow 
cap If, therefore, the mountains €f Lalwul, Spit, and 
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other mêre distant ranges have shared this fall, if it 15 
as extefisive as it 1s apparently heavy on the visible 
ranges, and if the views which the experience of recent 
years, seems to justify, viz that an unusual extent and 
thickness of snow on the Himalaya ıs productive of dry 
north-west and west winds in North-Western India, are 
valid, we must be prepared for a long spell of dry weather 
and a retarded rainfall in the Upper Provinces The 
present season will serve as a test of the validity of the 
above view 
(Signed) | “Henry F BLANFORQ, 
Meteorological Reporter to the 
Government of India 


- 


. 
“ Simla, May 31, 1883” 


Informgtion was subsequently received to the effect 
that the heavy snow of the winter months as well as that 
which fell at the ead of May was restricted to the outer 
range Inethe interior of Lalwul and Spit: and in the 
Pangi valley the snowfall was very deficient Neverthe- 
less the May fall on the outer range seems to have sufficed 
to produce the effect predicted 


Ext acts from a Memorandum on the Chief Weather 
Characteristics of the Month of June, 1883, in Inda, 
zn the “ Gazette of India"! 


“In Bengaé afte: some weeks of close cloudy weather, 
with occasional showeis, the monsoon raips were ushered 
in on June 13, with a little cyclonic storm, formed appa- 
iently on the coast of the Sundeibuns From thè coast 
on the thiee following days this storm passed inland, on 
a north-west cuse, bringing heavy rain in its track, as 
far west as Behar, and a moderate fall up to Allahabad , 
beyond which, for a time, the rains did not advance 
At Bombay it blew stongly on the 11th, 12th, and 13th, 
but not from the monsoon quarter , and afterwards the 
wind fell light, and so continued till the 24t), when the 
monsoon set ın steadily But she fainfall has been light 
thtoughout the month, and, *t «ts close, was six inches 
short of the normal average On the 26th or 27th a 
second cyclone was formed $t the head of the Bay of 
Bengal, causing heavy rain around] the ceasts, and esp¢- 
cially those of Orissa and Ganjam, then, travelling wagt- 
ward, the centie 1eached Cuttack on June 30, Seoni on 
July 1, Indore on the 2nd, and lay between Kurrachee 
and Rajkot on the 3rd It caused very heavy rain in 
Gujerat, flooding the rive1s, and inter:ujfting railway com- 
munication between Bombay and Baroda e . 

* In the North-Western Provinces, with the exception 
aheady mentioned, the 1ains did not set in before the 
26th, but throughout the month the wind was, in general, 
easterly, and occasional thunderstorms occuried In the 
Punjab also, the first 1am fell between thé 26th and 29th, 
but in the eastern half of the province the psevailing high 
temperature was mitigated by an óccasional dust- 
storm bd 

*In Lower Bengal rain of importance fell on twent9- 
4o days The total fall of the month was five inches in 
excess . k 

* [n Rajputana, Sind, &c , the number of days on which 


rain fell was only four, andthe averfge total was less by ' 


ree-quarters of an inch than eve& the small amount 
which generally falls in this region in the month of 
June . 
“ From the above it appears that, over a laige tract®of 
country, the mons@on so far has been wea On May 28 
it was reported to have burst at Cochin, and between 
that date and June 5 1t appears to have spread along that 
coast as far north as Goa In Bombay itself the weathe1 
ehas been showery, but thee have been ne very hgavy 
falls of ran On the Bengal®side, on the contrary, the 
south and south-west winds have ought up*even more 
than the normal amount, of 1ain, and the wed&her at the 
head of the Bay ha®been somewhat exceptionally rough 


P d * 


od 
In Northern India the monsoore current Magfbeen muc 
delayed, and ın parts of tite Yorth-Western Provinces an 
the Punjab continuous 1a1n has hardly ygt set ın 


(Signed) * «w È Daras, ° 
Assistant Meteorologidil Reporter 
to the Government of India” 

e. 


Extracts from a Memorandum on the Chief Weath 
Characteristics of July, 1883, ın India, in the “ Gazer 
of India" 5 


“ Except in the North-Western and at a few Centr 
stations, the rainfall of the month shows,on the who 
compa1atively little depaiture from the #verage e 

** After the disappearance of the storm ftoticed in tl 
.une summary, which passed fiom the Bay of Beng 
acioss India, &c , ther® occurred a gene®al rise of t] 
baiometei, a corresponding dgciease®in th humidity : 
the atmosplese, and a Cessation ofere rainfall, over 
large tract of country foi two o1 three day X On the 5! 
or 6th, howevei, rain 1ecommenced generally and coi 
-ınued for some time In the eastern half of the Nort] 
Western Provinces, Assam, Bengal, Burmah, and the soir 
of the pesinsula, ıt fell more or less on every day, till tl 
close of the month, but over Wester& an North-Westei 
India the fall ceased about the 19th, and from that da: 
all the end of the month a decided biegk in the rau 
occuried, and fine weather set in pia 

* On the plains of the Punjab there were only eleve 
wet days, the break in the 1ains, which commenced c 
the 19th, being very decided in thi® prownce In cons 
quence the amount of rain foi the month, and, except : 
the Indus valley, the total sigce June I, was several inch: 
below the average e 

“ The weather 1n the wester& half of the North-Westei 
PiSvinces was sitilai to that experienced in the Punja 
but in the eastern half ıt wag wetter, the number of 1ài 
dae being nineteen In the Meftt division five ingh 
less thin the average amount fell during thé month , whi 
at Lucknow eight inches and at Allahabad one and a hz 
inchs more than the average was registered 

“In Lower Bengal and parts of Behar the rainfall ev: 
several inches above the July average, while in Purnea 
Patnm, and Orissa it was deficient The average numb 
®f wet days was twenty-six, and no bieal#in the rains 
afly consequence occuried within these provimees 

"It Rajputana the iainfalk was about the averaj 
amount, and occurred on thirteen. days, scarcely any f 
after the 17th. . 


(Signed) “W L arias, ™ 
Assistant ? igteoiologr@4l Reporter 
to the Government ðf India 
-e e. . 
Extrat from a Memorandum of the Chief Weath 


Characterisigcs of Augitst, 1883, ın the “ Gazette 
India” 


“The month just elapsed was one of very deficie 
rainfall throufhout India, except in the provinces 
Madras, Berar, and Assan& The break in the rarr 
which during the latter half ofejjy was veiy general 
North-Western and parts of Cén®ralMIndia, became evi 
mote prghounced throughout that region during the fir 
thiee weeks of the mon®h under review, and extende 
though in a modified degree, @ Behgi and a large part 
Bombay The drought was apparently at its eight, bo 
as regaids extent’ ahd intensity, dhing fite second wei 
m Agigust On the 19th, howeverpa changé cor 
. menced The air became slowly dampemover the Centr 

and Neith-Western Provinees, alld the sky more cloud; 

and wery gradually these chgnges sprtad , ull at the clo 
1 of ewes rain had extended to the Punjab, Rajputan 
* and Gujerat , in Rajgutana and a large®part of the Puny: 
' and the North-Western Provinces it was orfly on the la 


à 
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qie month ghat rain began to fall, and even 
mall amounts un 
(Signed) “W L DALLAS, 
eAssistant Meteorological Reporter 
to the Government of India ”’ 


~a 
matwo days 
«hen ın s 


s 

The above extracts speak for themselves The rêsults 
«do noțac®rd precisely with the teims of the prediction, 
-4nasmüth as the rains, mstead of being simply retarded, 
penetrated for about a fortnight to the Upper Provinces, 
and then gave plage to the dry north-west winds, which 
are characteristic Wf periods of drought But there 15 no 
«eason t® regard the snows as inactive during this ramy 
interval AtwSigila this 1amy period was one of frequent 
.hundÉrstorms and on more than one occasion of hail! 
and in fine intervals the existence overhead of the ominous 
north-west wind was established by the steady drift of the 
"hugher clouds (ezzrg-euztudus,&c) The outflow of dense 
ur from the snow-fields was thgffore active, although it 
was only at aglater penod that it deseente to the level 
of th® lower hills, and then, chiefly as the result of 
‘diurnal convection, to the plains of North-Western India 
The full discussion of the evidence for the dependence 

of dry winds on the snowfall wil be undertaken else- 
where It must not, however, be supposed” that the 
Himalayan snows are tosbe regarded as the so/e cause of 
drought Causes of wider incidence aie sometimes in 
operation Tus, in 1876 and 1877, an unusually high 
atmosphermeesressure prevailed ove: nearly the whole 
of Asia and Austraha Whether there was any unusual 
accumulation of sngw on the vast mountain tracts of 
Central Asia or *bver the northein plains in those years 
would be an interesting subject of inquiry were the means 





of informason fortgcoming . HeF B 
NORDENSKJULD'S GREBNLAND ° 
EXPERITION? 
. dus Mb , 2 
VA E give a few extracts fr6m Baron Noidenskjdtd's 


concluding letters on his journey down the*west 
coast of Greenland and his visit to the east coas& — 

t Ivigtut a visit was made to a valley which, on 
account of its copious flora, has been named Grongedal 
(Green valley),emnd another to the spot where the inlan@ 
ice falls 5gjo the Arsukfjord In the former place Dr 
Nathorst found, in a kind of syenite, a blue mimeralewhich 
seems to be sodalite This discovery 1s chiefly remark- 
able from the circumstance that this mineral is also found 
in the winity ofethe small kryolite deposit at the Imen 
mountain in he Ural, which seems to indicate that a kind 
of ralation exists betwe@ these two minerals, both strong 
in natron, which, circumstance may be of service to the 
geologist in searfh of kiyolfte From the excursion to 
Gronnedal Herr Kolthoff prought with him some 1are 
outterflies and other insects, while of tlee botanical finds 
there were splemdid specimens in bloom of Zzzzca 
*orealzs, which is quite plentiful about Ivigtut It has 
not before been known to exist in Greenland The 
roologists found only three lynds of land nfollusks, viz a 
physa, a vitrina, and pes which were all few in number 
Ihe entomological Masyeési consisted of a few, beetles, 
dutterflies, and msects of other kinds . 

On their way éo Julianehaab, @s they steamed down the 
arrow fjord in pitchodarkmess and a perfect calm, “we 
iaw suddegly behind the vessel on the surface of the sea 
| broad but cle@rly deáned band of gat It shone with 
. ste@dy, Yellow:sh light, somewhat like that of phos- 
'"horescent"elements, while, in spite of the speed mam- 
amed, viz four to six knots, the band came neager and 
learer When it feachgd the ship it seemed, as gf we 


* These accompaniments are characteristic of the spnng rainfall both cn 
he hills and the plams,@ot of the monsoon rams, and indicate demonstrably 
2 most cases the gxistence of a dry upper curren® 

? Centyrued from p42 


were steam.ng through a sea of fire or moltch metal 
After a while the light travelled beyond the vessel, and 
we saw tt at last disappear on the horizon Unforturfately 
I had not an opportunity of examining jt with the,spec- 
troscope It was beyond doubt of a diffegent nature to 
the bluish-white phosphorescent light, which throughout its 
appearance was seen distinctly in our wake, and as the 
hight was perfectly steady 1t cannot have been caused by 
the phosphorescence from a passing shoal of fish A 
shoal of fish would have occasioned some stir in the sea, 
but in,this case the surface was calm thioughout, while 
phosphorescence from the same would have been bluish 
in character, not yellow as this was The Esquimaux stated 
that a glacier iiver in the vicinity shed a thin layer of 
brackish clay-water over the suface of the fjord, and 
fancied taat this circumstance was 1n some wayer another 
connected with this grand phenomenon, which they them- 
selves had never before witnessed * There was at the 
time no aurora visible, the sky being covered'with clouds. 
The cause of this xemarkable phenomenon, which made 
the SopAza seem to steam thiough a sea of fire for fully 
fifteen minutes, I have been unable to ascertain, maybe 
ite was a phenomenon such as this which made Lig- 
Lodin, of the Greenland Saga, relate to King Harald 
Sigurdson that he had once sailed over a spot where the 
sea was on fire” 

At Fredriksdal Nordenskjold engaged tyro Esquimaux 
to act as pilots,in the sounds on the east coast, north of 
Cape Farewell One of them stated that remains of 
buildirfgs, which were not built by the Esquimaux, 
are to be found in nearly every great fjord on the 
east €oast, particularly in the large offes of Umanak, 
Ekaleumiut, and Igdluluaisut Entire walls do not 
remain standing, but though low they are extensive. 
The largest ruin is said to exist at Igdluluarsimt A 
fine kind of soft stone 1s to be found on an island south 
of Umanak, from which pots were made to three feet m 
diameter This minetal deposit 1s of special interest in 
reference to the ethnegrphy of Greenland, as the 
Umanak fjord 1s situated in lat 63° This name ıs, how- 
ever, a common onefor plfces among the natives Ivar 
Baardsen, in hes famoug description of Greenland, states 
tiet a soft stone was found on Reno, outside the Eina- 
fJord, from which the largest vessels were made Cannot 
the mineral deposit at Umanak be identical with this? 
These statements, as well as others received fiom the 
* Eastlanders," afid the 1emarkab’e Noise characteristics 
possessegl by the,same, which the missionary Hans Egede 
pointed out long ago, seem to Baron Nordenskjold to 
iefute the theory now mostly advanced as to the Norse 
colonies, viz that they were situated on the south-west 
coast of Greenland 

In spite of*piedictions of failure and even disaster 
before he let Europe, Nordenskjold decided to attempt 
to land on thé east coast, south of the Arctic circle 
After some? Qifficulty they succeeded in anchoring in 
the Kangerlutsiok Bay, but on account of the state of the 
ice they had to stand to sea again, and steamed along ths 
1ce-belt lining the coast, uf order éo find an opening by ® 
which the shore might be reached The fauna of the sea 
here was very poor,*and they only saw in two days one 
whale, a few seals, and a very small number of sea birdan, 
The abundant fauna of the coasts of Spitzbergen an 
Novaya Zemlya is thus entirely wanting on the east 
c@ast of Greenland The cause of this may be the great 
depth of the $62 right up to the shove, which prevents 
the animals from fetching their food from the bottom , per- 
haps also the war of extirpation which the natives seem to 
I®ve carried on foi years has also contributed thereto 
(The auk and she Urea grylle are, however, said to bieed i 
largg numbers on the r®cks, off Cape Farewell The 
Esquimau® prot stated that he had been told by old 
people that they could remember the A/ka wnpennis 
having been found hete The natives called it Isaro- 
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kitsok Only a little distance out to sea they found 
a wam current—nsing to 6? C—coming from the 
south The drift-ice was what Arctic skippers call 
Óknatferis," ze little bits, viz remains of large floes 
after the inflfence of the summer heat and the Gulf 
Stream Very few icebergs were seen, and they appear 
to be far more numerous on the west coast As it was 
now late in the season, and the coals were nearly done, 
Nordenskjold had reluctantly to renounce the plan of 
reaching the fjorels where the greatest ruins are said to 
exist,and, instead, attempt to reach the south shore byeCape 
Pan, a promontory which, if the Emafjord was situated 
at Umanak or Ekaleumuut, should be the Herjolf's Naze 
of the Sagas “On the 4th, when off the Cape, we met 
the ice twenty miles from the coast, which was, however, 
passable, ds ıt consisted mostly of large, loose floes only 
a fev feet above water, while nearer the shore it again 
became heawier Beyond this we saw an ice-free channel 
three to four miles wide ‘The sea was as smooth as a 
pond, and a boat could easily reach the shore The 
mountains ran mostly into the sea with almost perpen- 
dicular dechvities, without any grass-covered undeiland 
Opposite us we saw a small bay, into which T steamed, 
in order to take the sun, but finding both the depth and 
the bottom unsuitable for anchoring, we only landed for 
a few hours, while some of the ciew went on the hills 
above to look for a better harbour The staff returned 
on board with a rich harvest from the steep slopes, the 
flora of which was copious beyond expectation e The 
sailors reporting a haibour near, I steamed thereto and 
cast anchor Itgvas a beautiful fjord, with several arms, 
which, was only connected with the sea through a%mall 
opening, and was well sheltered — It was the first harbour 
on the east coast south of the Polar circle,in which a 
vessel had anchored for several centuries? It was named 
‘King Oscar’s Harbour’? If Cape Danis the old Her- 
jolf’s Naze, this harbour 1s the “Sand” described by 
Ivar Baardsen, ‘much frequented by the Norwegians 
and traders’ That the Norwegfins had once been here 
was demonstrated by walls of Joose stones erected on the 
mountains above the harbour, which had, no doubt, 
served as landmarks fo: finding tife almost hidden opene 
ing of the fjord We found, besides, some stone ruffs 
of a smaller house, identical with thosé found on the 
west coast These ruins are, of course, not extensive 
enough to demonstrate that heie was sitgated one of the 
‘Bygder’ (parishes) of Gieenland, but they may cei- 
tainly serve as sign posts for future expborérs ofetne east 
coast As soon as at anchor we went on shore, and 
spread ın all duections in order to examine the neigh- 
bourhood King Oscars Haibour is suriounded by 
soft, close, grass slopes and flourishing shrubs The 
fauna appeared to ine mote copious and the grass 
less mixed with moss than on the ewést coast in 
the same latitude In one of the vallgys a river 
flowed, the shores of which consisted of loose sand with: 
out any covering of grass Here were found traces of 
e the Esquimaux Some of the footprints were days old, 
but others were so fresh that the moist sand had not had 
time to diy Most probably they had taken flight 
on seeing the steamer forcing the bariier which had 
@Ritherto formed their shelter We found plenty of 
remains of them in the shape of huts, graves, fox- 
pits, &c The naturalists gathered here a quantity wf 
fresh materials of ghe fauna and flora of EasteGieenland, 
among which I may specially mention tke well-known 
Potentilla anseria, which 1s found so often near the 
Norse ruins in West Greenland, and which may, for that 
reason, bea sign of the Norse colonisation of East Green- 
and We found trace$ of rgindeer, but*none of®the 
musk-ox , neither did we see any gears or wa]ruses,eand 
only a few seals Ow whole bag was two ptarmigans 


North of the Polar cirak the®east coast a£. Greenland is in many places 
easily accessible 
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That the Esquimaux had decamped was vryfannoying, 
as they could no doubt h@véeiven some valuable infor- 
mation relating to this part of Greenland and the tribes 
which inhabit it ” . . 

After reconpoitring the coast still furthers Baron Nor- 
denslold decided that his best course was to return al 
once to Reikyavik Before doing so, however, some hour: 
were spent m dredging and in hydrographical reffarch, 
as well as in photographing some of the cost scenery 

“ Waving thus given an account of work of my ex 
pedition, I have to point out that we h@ve been the firsi 
to penetrate into the heart of Greenland, and shat ow 
journey has resulted in learning somethiyg about thi 
continent, the natural conditions of which may prebabl; 
give us a clue to the true condition of Scandfhavia during 
the Glacial period, the study of which is therefore of sucl 
great importance to the gedlogy of North Effrope Be 
sides this, valuable sciemjific data have be€n collectec 
during my vo}ae along the east coast @f the compositio! 
of the ice-belt which bars the way /rom tMgast te th 
southern part of Greenland, while many errors as to tht 
state of the east coast of Greenland have been corrected 
In addition to these objects one moie has been attained 
viz the afichoring of a vessel by the,shore of Eas 

° Greenland, an achievement attgmpfed in vain for cen 
turies If thus the work of the numerous expedition: 
despatched since the sixteenth century by «ea to the par 
of Greenland lying opposite or south of Iggland to the 
part where the Noise Osterbygd was or was not situated, 1 
will be found that not one of them succeeded in reaching 
the coast > e 

“ A few words more ın conclusion as to the purely scien 
tific results of the expeditione. During,the voyage of th 
Sophia along the coast of Greenland from Cape Dan pas 
cape Farewell to Cape Yorl$ and further from Cap 
York around Cé@pe Farewell to Ingolf’s Mountain 

hydrographical ieseaiches and dredgings were effecte 
wiftfiever timeand weather would Permit These labeur 
weg conducted by Herr Hamberg and Df 'Forsstianc 
In addition, Her Hamberg effected a number of analyse 
of sea water, and the gases contained therein, from variou 
depths, while he brings home a series of the most caréfall 
effected measurements of the temperature of the se: 
qhic® demonstrate that the cold current running alon 
the east coast 1s, both ın width and depth very ,msignif 
cant, qnd rests even near the shore upon ors’ of wari 
water produced by the Gulf Stream Davis Sound an 
Baffin's Bay, on the other hand, aie filled with cold c 
very slightly warmed water Zo the bottom Contrar) 
therefore, to the general belief, the west Bast of Genlan 
zs washed by cold water, while a greatly lated curier 
conung from the south runs alonffle east coast a distan 
of 40 lo 50° only from the shore Thys current mu: 
exercise a gieat influence on the climate of Phe east coas 
which may be more moist, but, I believe, rfot colder tha 
that of the west Coast 

“The dredgings have yielded Dr Forsstrand-a fin 

harvest of marine animals, &c, of which I may mentio 

gigantic sponges from great depths ın Denmark Soun 

(between Iceland and Greenland) The dredgings c 
the east coast were, however, tly impeded throug 
causes detailed above, and by thé circumstance that tt 
bottom oonsists mainly of huge boulders, which tore tt 
net Of the animal species existing on Gand or in fres 
water, Herr Kolthoff has colle@ted mh fresh materials : 
the Greenland fauna Especially will theevariety | 
insects collected be of great instrittive Vue to scienc 
On account of the limited accommodati@n onboard, ar 
from the circumstance that the flora of Gréenand IS Wt 
known*hrough Danish andeSwedish specialists, I took 1 
botaifist With me But evan usthis field new materia 
have.been gathered through the zeal given to such r 
searches by Dr Nathorst and Dr Ben whenever tin 
permitted The collections of microsóbpical , plan 


. * 
Novy228,1883] * 


NATURE À 








e 
which have been made, *the true place of existence of 
which is the®ice and the snow, must paiticularly be of 
great value They are besidés of additional interest to 
the expedfion, as they belong to a new hyanch of science 
which bas ın the first 1nstance been created by Swedish 
savgnts® The collections, perhaps, of most value to 
science have, however, been made by Dr Nathorst from 
the North-West Greenland so-called basalt formation, 
which 1s remar§ble for the quantity of fossil plants con- 
tamed in*the cl¥y, sand, and tuff strata there Of course 
some*very fine paleontological collections have been 


brought fitam,these parts before, especially by the Swedish 
expedition, of 1870, and by some Danish ones under Dr 


K Steenstrup, but it is the first time that a palzeonto- 
logist has visited this spgt, and I am, ın consequence, 
convinced thatgthe objects gathered by Dr Nathorst, 
when scientifically treated, wfll yield many new data on 
the copioug flora which once covered the i€e-laden regions 
roftnd the Pole 
* Finally, the expedition has brought home some 
. splendid specimens of the remarkable minerals found at 
the well known deposits at Kangerdluarsuk and Ivigtut, 
while I have on, the inland ice collected, %s previously 
stated, a great manyesamples of the dust found on the 
1ce, and which I have named kryokonite I hope, when 
this has been exhaustively analysed, to be able to furnish 
fresh pswefs in support of the theory that this deposit 1s, 
at all events partly, of cosmic origin, and thereby con- 
tribute further mgterials to the theory of the formation 
of the eart? Dr Nathorst was, as previously stated, 
prevented by the ice from 1eaching Cape York and ex- 
amining the bjocks of ¢ronstone lying therg, but their 
existence hê been cgrioborated beyond doubt by the 
Esquimaux in the neighbourhood , Heie the expedition 
obtained some valuable ethnogiaphical objects, and it 
learnt a fact from „the *natives which may be of con- 
esideiable ynportance as to the question of thegwafl@erings 
of the tribes around the Pole, viz that fom ‘ Kussian 
Esquimaux’ had come to WolstenRolme Sound They 
said they were the last survivors of a tribg which had 
*]eft their place of habitation by the Behring Strait (or the 
northern shore of Asia?) in search of a new*place o 
settlement, and who had at last 1eached Smith's Sqund 
These are Phe results of my expedition to MS e in 
the Sofa The scientific collections made wll be dis- 
tributed among the museums of my country” 
A E NORDENSKJOLD 
I = 
THE @THAMSTED GRASS EXPERIMENTS! 


*THERE ıs at Rothamsted nothing which will more 
impress the visito, than the seven acres of meadow 
land in the Park, the many years’ experiments upon which 
with different maames tonstitute the subject of the above- 
named mempu ‘The twenty parallel plots into which 
the area 1s divided appeal at once and foicibly to the eye 
by the obvious differences ın their hegbage A plot here 
with rich gieen grasses waving luxuriantly upon it, 
another, on which the yellow meadow vetchling apparently 
constitutes the eis feature , a third, regular, patchy, 
and much afflicted with the sorrel-dock , and yet another, 
on which, at the time of our visit (August), the white- 
floweied Wnbels of the eaith-nut put everything else 1 
the shade,—thme and*the like appearances convince inh 
an elequegce which the pen is powerless to imitate 
The ldfid in R®thamsted Park Mas probably been laid 
fownevith%rass for some centuiies No fies& seed has 
been artificially sqjyn within the last fifty years certain, 
nor is there yecord of *iny having been sofn since the 
giass was fira laidedovm The experimefits @ommenced 
* © Agricultugsl, Botamcal, and Chemical Results cf Experiments ®n the ı 
Mixed Hegbage of Permanent Mead ww@ccnducted for more than twenty | 
years im succession on the same land” Part n, the Botanical Results | 
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in 1856, at which time the herbage appeared to be of 
uniform character With few exceptions the same 
descwiption of manure has been applied year after year 
to the same plot, and two plots, the thard and twelfth, 
have been contmuously unmanured For the first nine- 
teen years the first crop only was cut and carned away, 
and the second crop was usually fed off by sheep who 
were receiving at the time no other food Of recent 
years it has been more and more the pgactice to make the 
secend crop also into hay, and it 1s intended to adhere to 
this plan in future, weather permitting 

The produce of every plot is weighed as hay, and the 
result calculated per acre Taking the average of the 
first twenty years, the unmanured plots, 3 and 12, 
gave the lowest yields of all, 211 and 24ecwt. respec- 
tively Next above these is plot 5, manurgd with 
ammonia salts! at the rate of 400 lbs per acre per annum, 
the yield giving an annual average of 264 cwt. per acre 
The highest average 1ecorded, 623 cwt per acre, resulted 
from a mived manure, contaming 500 lbs sulphate of 
potash, 100 lbs sulphate of soda, 100 lbs sulphate of 
magnesia, 3$ cwt superphosphate of lime, 600 lbs 
ammonia salts, and 400 lbs silicate of soda,—a tre- 
mendous dressing, by the way The average yields onthe 
other plots, each one of which received different manurial 
treatment from that of the others, mange themselves 
between thase extremes 

Rut the mere quantitative estimation of the results was 
a comparatively simple task to that of making a qualita- 
tive examination of each crop The proximate analysis 
wfis into the three classes of gramufeous herbage, legu- 
minous herbage, and miscellaneous herbage, the last- 
named containing all plants not referable to the Gra- 
minez or the Leguminosz , and even this task would not 
be a very difficult one But when it ıs stated that in 
certain eeasons a complete botanical analysis was made, 
whereby each speties*of plant was separated from all the 
otheis, then the irkgonfeness of the work will be*appre- 
ciated For the details of these analyses we must refer 
to the memoir ftself, but the following ıs worth repro- 
ducing “To quote an extreme case in illustration of the 
differgnce in the character of the heibage, and of the 
difference ın the degree of difficulty of separation accord- 
ingly, ıt may be mentioned that whilst a sample of 20 Ibs 
from one p|pt in 1872 only occupied from four to five 
days ın botanical analysis, a sample of equal weight from 
anoshei ptotgin the same year occupied thirty days ”’ 

The total number of ditferent species of plants that have 
been detected on the plots 1s 89 , of these, 20 are grasses, 
10 are leguminous, and the 1emaining 59 belong to mis- 
cellaneous orders The $89 species comprise 59 dicoty- 
ledons, 26*monocotyledons, and 4 cryptogams, 3 of which 
aie mos#s,Hypnum) , they are arranged under 63 genera 
aud 22 orders Cf the miscellaneous plants there are 13 
species @f Composite, 6 of Rosaceze, 5 each of Ranuncu- 
lacez and Umbelliferze, 3 each of Labiatee, Polygonacez, 
Lihacee, Caiyophyllege, Scrophulariaceze, and Musci, 2 
each of Rubiaceze and Plantawinez, and 1 each of Crte- 
feize, Hypeiicinez, Dipsacez, Primulacez, Orchidaceze, 
juncacez, Cypfracez,afd Filices Sıx genera only were 
represented by*moie than one species , these were un- 
culus, 5 species, Rumea 3, and Potentilla, Galium, Leon- 
todon, and Veronica, 2 each The 20 species of grass 
compyse 14 geneia, Festuca is represented by 4 species, 
Avena by 3, Poa by 2, and Antfhoxanthum, Alopecurus, 
Phleum, <Agrosizs, Aira, Holcus, Briza, Dactylis, 
Cynosuus, Bromus, and Lolum by 1 each The fact 
that the four geneia whose names we have italicised were 
only represented by one species each serves to indicate 
somewhat the nature of the land Had it been wet or 


* marshy in parts, Alopecurus genzculatus might have been 


lookef for as well as A fügratensis Had not the plots 
. 


< © Ammoma salts''—in all c^ses equal parts sulphate and murate of 
ammonia of commerce 
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been que away from hedgerows, several species of Bro- 
mus might have accompanied B molis, while Arrhena- 
therum avenaceum and Brachypodium sylvaticum might 
also have been loéked for The total absence of Glyceria 
further shows the fairly dry character of the soil Lastly, 
the Io species of Leguminose fall under 5 genera—of 
Trifolium 4 species, Lotus and Vicia 2 each, Lathyrus 
and Ononis 1 each 

Ten species of gr$sses occur on all the plots Antho- 
xanthum odoratum, Alopecurus pratensis, Agrostis vitl- 
gares, Holcus lanatus, Avena flavescens, Poa pratensis, 
Poa trivials, Dactylis glomerata, Festuca ovina, and 
Lolium perenne Festuca elator was only found m one 
plot, and F loliacea in two Phleum pratense occurred 
1n about one-fourth the number of plots, Azra cæspitosa 
in abou® one-half, Braza media, Cynosurus cristatus, 
Festuca pratenses, and Bromus mollis ın sixteen or seven- 
teen No leguminous plant occurred ın ali the plots, but 
Lathyrus pratensis was found in nimeteen plots, 77z/o- 
lium repens and T pratense n seventeen, Lotus cornicu- 
latus 1n sixteen, and T menus, T procumbens, L major, 
Ononis arvensis, Viera sepium, and V Cracca only 1n one 
each 

These details will serve to indicate the nature of the 
flora of the plots _ Certain miscellaneous plants common 
on many old pastfres ın this country are conspicuous by 
their absence The dry and level character of the mea- 
dow will account for the absence of Caltha and Junces 
No species of Geranium 1s recorded But the most note- 
worthy fact appears åo be the absence of certain scrophy- 
lariaceous genera, which are by no means uncommon on 
old grass lands, namely, Bartsia, Euphrasia, and Rhinan- 
thus The quality of the land 1s probably too good for 
the first two, and the application of manure would cer- 
tainly be against Euphrasia, but Rizzanthus Crista-gallz 
1$ very common on old meadows, as, foi exarfple, in 
Derbyshire and Worcestershire « - 

The object which the authors kept ın view in writing 
this section of their report was, inetheir. plyn words, “ to 
show both the normal botanical composition of the herb- 
age, and the changes induced by the®application of the 
different manurmg agents, and by variation in the cl- 
matal conditions of the differen: seasons, and, as far 
as may be, to ascertain what are the special characters of 
growth above ground or under ground, normas or induced, 
by virtue of which the various species have dominated, 
01 have been dominated ovei, ın the struggfe which*has 
ensued ” At the outset ıt was noticed that those manures 
which are most effective with cereals giown on arable 
land were also most active m increasing the quantity of 
grass amongst the herbage, and that the manwres which 
are most beneficial to beans or clover produged the 
greatest propoition of leguminous herbage e Thus, the 
highest gramineous produce resulted from a highly nitro- 
genous manure, such as ammonia salts or nitrate®of soda, 
with alkaline salts, particularly potash , but side by side 
with fhe increase in the total granyneous herbage there 
was a decrease in the actuaf number of species of grass 
On the other hand, the highest percentagg of leguminous 
produce was the result of a mixed TM manure with 
potasi* The percentage results on the following plots 
illustrate these points — 


Plot 7 Plots 3 and 12 Plot 11 

Gramineze 61 78. 67 43 94996 
Leguminosze 22 71 8 20 * oor 
«Other Orders I5 5I 24 37 503 
100 OO 100 00 100 00 


Plot 9? was the most favouiaUly masured for legüminous 
produce, it received. mixed miteial mature along, in- 
cluding potash , plots 3 and 12 weie the two unmagured 
ones, plot 11 was the pose favourably manured for 
gramineous produce, it received 8oolbs ammonia salts 
with mixed mineral manure, mcluding potash 

x 


. © 

Special observations and complete botanical separa- 
tions made at intervals of §ve years to d@terming the 
influence of seasonal variations show that “a giyen quan- 
tity of the produee grown under the same conditions as 
to manuring might be composed very differentlyym two 
different seasons ” r 

The influence due to the special medium threugh which 
a particular plant-food, such as nitrogen, 15. presented to 
the plant, is aptly illustrated in the follofjug extract — 
* Because a particular grass, or other plant, 1s little bene- 
fited by ammonia. salts for instance, it does not follow 
that it will not be favoured by nitrates , nos, ecausq if 
while giowing in association with other species ıt may 
not be specially benefited by a particular manure, does 
it follow that ıt would not deriveadvantage from e same 
substance when growing separately ” e e 

Nearly all theqplents on the plots are perennials, very 
few are annuals, Broms molis being the enly cage 
amongst the grasses The advantage possessed By deep- 
rooting over surface-rooting plants was well brought out 
in the droughty season of 1870, when the latter suffered 
“considerably (rom lack of moisture The locomotive 
power of underground stems ıs of great "ise to some 
plants “the stock continues to gfow at one end, year 
after year, the opposite end gradually dying away In 
the course of afew years the plant therefoft occupies 
quite a different position from that which it at fff& had” 
Notwithstanding the general rule that the chief effect of 
nitrogenous manures 1s to favour the exgensign of foliage 
and give it depth of colour, while that of mineral manuies 
1s to encourage stem formation and the production of 
seed, and meotwithstanding that’ excessive enitrofenous 
manuring prolongs the development of the vegetative 
organs €ill perhaps the resources of the plant are ex- 
hausted or the season ıs over, while excess of mineral 
manurgs,may induce premature*'npening, yet so far as 
the experiments have gone no absolute change » the dis-® 
tinctive*form of any plant hag been effected by the pro- 
longed use of the different manures, though changes of 
degree are sometimes very marked, as in the tufts of 
peihs glomerata 

The bagtle for life between the various species of plants 
groweng in the meadow is dependent much [ess on the 
chemiaal composition of the soil than on its physicgl*cha- 
racter, its eapacity for holding water and its permeability 
to roots The immediate source of victory lies very 
geneially in the power*ul root-growth of the survivors, 
the term “root” here covering all kinds of gndeigragnd 
stem The various influences affecting the stiuggle for 
existence amongst meadow plants ay discussed by thee 
authors in a fascmatmg manner, and this part of the 
memoir 1s of special value to the &otanical stent 

Every plant cccurring on the plots is dealt with indi- 
vidually, and 1n the cage of each grass*and leguminous 
péant and of the more commonly occurring weeds, a table 
showing the relative predominance ıs given The fact 
that plants closelyeallied morphologically may yet differ 
widely in their physiological endowments is strikingly 
illustrated by the two species of Poa, A triviahhs and P 
pratensis ‘These two plants, sprumfem¥nd very distant 
period from a’sommon ancestor—for this, we presume, 1s 
the morphological significances of their being, placed in 
e same genus—differ only in the post trivia] points P. 
pratensis 15 smooth, stcloniferous, and ha®a blunt ligule , 
P tivalis is rough, has no stolons, gnd pegsesses a 
long pointed ligule We read that “the stolpn-bearing 
Fea prqtersis 1s specially benefited by nitrogenous manure 
in the form of ammonia salts (in combixation with mineral 
manue), byt not at all by ntra of soda whereas the 
moie finely-rooted and non-stolofflfeidus Pf zrzv:aizs has 
decbned ntarkedly on the ammonia plots,ebut has re- 
maimed very prominent dh the nitate. plots, especially 
where the larger amount of nitrate was used with the 
mixed mineral manure” Thus in 1872, on plot 9 (mineral 
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9. an@ammonia salts) P. pratensis gave 22°67 per | 
of Wh total prowluce, and P. érivialis only 0'64; on 
plot 14 (mineral manure ahdfnitrate of soda) P. trivialis | 
gave 24°76, aud P. pratensis only 257 per cent It is; 
- suggésted that thè relatively®shallow-rooting P. trivialis | 
predominates on the nitrate plots by reason of its fine | 
"sutface-roots arresting and taking up théfnitrate before it | 
"has had&ime to penetrate too deeply; this plant invari- 
ably: makes rapid growth upon the application of the 
itrate. da in the spring. | 
cI portion of the memoir is devoted to a | 
"Whe botany of each separate plot in each i 
"of complete botanical separation, and is carried | 
| out with te same claborate detail as the earlier portion. 
None can tead tltis memoir without being impressed | 
with the reat power, too frequently overlooked, pos- | 
sessed by the subterranean members of the plant body in 
deciding the struggle for @xistence ; much of the inter- | 
necine w&rfare Ts carried onda the dark. 
-o It is quite possible, and indeed proBa®le, that, had a 
ar wgries of experiments been simultaneously carried ; 
ut in another part of England with a slightly different 
climate, and on a different kind of soil, the results might 
“have differed, but only in slight details. Sucha splendid g 
'seriés of experiments on grass land has (never before | 
heen consummatéd, aad the memoir embodying the rests | 
will well repay the most careful study and perusal not | 
5. only of thesagriculturist, but of the botanist, the chemist, 
| and thesgpolutionist. It may perhaps be long before the 
great lessons learnt in Rothamsted Park have filtered 
down to those to whom they should be of most practical | 
‘but we do fot despair of a time coming when the | 
tmanuring of grass lands for very specific ob- 
1 will forn a part ef ordinary agricultural practice. 
' "Those who @ill put their hands to the plough in the field | 
of agricultural research must be content to trudge along, 
laboriously and unnoticed, in the furrow. Theif disco- | 
veries cannot be malean a week, or a month, as are | 
“many in electricity or in chemistry, but, like «Rose at 
othamsted, which are nogv in their twenty-eigigh year, | 
re still going on, they can ondy be looked for, even 
t he expenditure of much thought and gf unflagging 
industry and perseverance, as *'the long result of time?’ | 
W. REAM efi 
e. 

































* PALAOLITHIC MAN—HIS BEAD" 
ORNAMENTS 


VERY one who has noticed the objects found in 
ves@f Paleolithic date knows the evidence which 
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supporsmthe idea that cave men wore bracelets and neck- | 
*laces, but the evid@nce that the older river-drift men wore 
similar orgaments is more obscure. Still, when one 
. notices the extreme befhity and precision of make of some 
Palaolithic impjemenés, one cannot help surmising that 
the more ancient savages of our ol@ river sides also had 
sufficient pefsonal pride and ideas of ornament to sonse- 
imes decorate their bodies with beads in a similar fashion 
with the cave dwellers. . 
“De Rigollot (^ Mémoire sur des InStruments en Silex,” 
p. 16) refers $o dip escli-known foraminiferous fossil from | 
the chalk—Cfscifofora. globularis, D'Orp. (sometimes | 
found in river gravels with Paleolithic f&nplements), as 
beads probably used by P&lzolithic men ; and Sir Charles 
‘Lyell (* Antiggity of@Lan,”’ p. 119) says: “ Dr. Rigollo®s 
argument in favour of their having been used as neck- | 
-Jaces anf bracellits, appears to*ing a sound one, He says 
Dr Gigodlot) he often found small groups of them in one 
| place—just as if, when swept into the river's bed by a 
' flood, the bond which united them togethereremained ung, 
broken.” James gWyatt of Bedford, iw describing.) 
these bead-like fossils (Geologist, 1862, p. 234), says he 
had examined more than two Bundred specimens, afd on | 
























| actual size at G, attracted my attention. 


| of the black substance itsel had fallen out. 





* e. 
making sections of some of them he saw markings which- 
appeared to indicate '* drilling with a tool aftes the object 
was fossilised” In specimens from the chaK the hole 
through the fossil, though commonly straight, exhibits 
of course no artificial drilling but shows the structure of 
the foraminifer. d 

lam not aware of any confirmation hitherto made of 


| the two curious observations noted above, but so little is 


at present known of the habits of river-drift men that the 
following notes may prove of some interest. Where there 
is so much darkness the slightest glimmer of new light is 
wepome: 7 TES 


fter long searching for the Coscinopora at Bedford 


| without result, I lighted on many examples at Kempsgon 


in 1880, In this year I found in a few days over two 
hundred examples ; they occurred with unabraded imple- 
ments and flakes and carbonised vegetable remains. 
After this date the Coscinopora again ceased, and from 
then till now I have met with hat few examples... The 


| finding of the above-mentioned large nuenber of speci- 


mens all congregated tegether appeared to lend some 
confirmation to Dr. Rigollot’s view, for it seems unreason- 
able to believe that so large a number could by any 
natural possibility find a position in one place in any-river 
gravel. 

As my examples were found at Bedford, at a place 
where Mr. Wyatt must at one time also have found a 
considerable number, I naturally examined the specimens 
carefully to, see if I could trace any aMificial drilling or 
enlargement of the natural hole. I speedily noticed that 
thé surface round each orifice in many of the beads was 
abraded as if by the constant contact of the bead next on 
aestring. A few of the beads also hagl the hole artificially 


| enlarged, sometimes at both ends, as at section A, some- 


times in the middle, as at the section B, and sometimes 
at one end only, as at the section C. The dotted lines in 
these illustrations show the original natural orifice, the 
solid lipes near the dotted ones show the enlargement by 
artifici drilling.e Rhe illustrations are all actual size. 
In most of the instggees the drilling appears cqmpara- 
tively fresh, in others less so, but it must be remembered 
that the implements gound with them were mostly una- 
braded, and vegetable remains were found. These speci- 
mens were found by myself. They were not touched or 
manipulated by the workmen. Other examples of these 
beads had one end near the orifice broken away as if ift 
an attefhpt to enlarge the opening by breaking the sub- 
stance of th fossil away as at D, E, F. 

Whilst.looking through the fallen material in the pit, 
the piece of naturally perforated fossil shell, illustrated 
The hole is 
probably due to a shell-boring mollusk, but when I saw 
the object in the drift I distinctly noticed that a black 
substance@entered at one side of the hole and emerged at 
the other; at the moment of picking the object up, this 
material f@ll to dust with part of the very friable surface 
of theefossil shell. ; 

Som@of the beads (as seen in section at H, J,K, L) also. 
bore very distinct traces of a similar black substance 
within the orifice, although npt seen till the sand afftpart 
This black 
material I tooleto be thg remains of part of the ligament 
on which the peads were originally strung by their Palzeo- 
lithic owner, and with this idea in mind I sent sme to 
an analytical chemist, who examined the material for me 
with the following result :— 

“ "Phe testing for nitrogenous grganic matters, of which 
animal “issues are composed, was tested in the same 


| manner as testing water for such matter, that is, by cone 


verting it into ammonia; precautions were of course 
taken tọ eliminate from the results any ammonia already... 
existing. The amoent of ammonia was strikingly.evi 
and showed wBh each bead examined separatel 
blackening of the organic matter in the ho es of 





















may have taken place in a manner similar to that of the 
formation of coal? 

On testin the beads, which consist chiefly of carbonate 
of lime $r chalk, without the black material in the orifice, 
the chemist reported that, “when treated in the same 
manner as those originally sent, they show the presence 
of a considerable amount of heterogeneous or animal 
organic matter, as was to be expected from their origin--~ 
but not, I think, so much as those with the black deposit.” 





Er .. . 
Paleolithic Bead Ornaments (C ‘oscinopora globularis, D'Or 
traces of the original ligament and artificiel enlarge 


Mr. A. Clarke, analytical chemist of Huddersfieid? who 
also made an analysis for me, reported as follows :— 

“I divided the bead into three portions. No? r. The 
thin dark crust forming the internal portion 8f the ring ; 
this is most certainly organic matter. No.2. A powgery 
part between No. 1 and the main body of tht 
sisting of small quantities of carbonates of iron 


.). showing 
ent, 


and lime. 


No. 3. The outer main body of the ring, mostly carbonate | 


of lime, and a small quantity of silica; here there is only 
à trace of organic matter, but it is most distinctle present." 


WORTHINGTON G. SMITH 
. 
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IS IKTIS IN CORNWALL, AND DID IRON AND 

" COPPER PRECEDE TIN? 
AE Penzance on October 49, 188% I asserted that the 

invention of tin-smelting was Cornish, but disputed 
the claim of St. Michael's Moun to be tlf» sole claimant 
to thee itle of Iktis, the tin-shipping port*described by 
Diodorus Siculus 1800 years ago, and I thought the in- 
ventions of metals were in this order: (1) iron, (2) copper, 
(3) tin. “We may consider the Romans invaded Britain 
purposely to obtain its metals, which were theg worked 
extensively by the British inhabitants. 
Romans either adopted Celtic names of places or things, 
or translated their meaning. I find the Cornish district, 
‘or Lagd’s End, described by Ptolemy the geographer in 
the second century as “ Belerium,” “that,is the land of 
mines, “bal” being Cornish for a mine. ‘Phe word if also 
met with in Irish. In the same manner the skin oats 

. 
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ring, con- | 


I believe the | 


* 


l X 
used by the Cornishmen, which se much astn 
Greek travellers, were described by the Grecki. - 
name of “coracles,” evidently la: eltic word from the Celtic 
root “cren” or “croen,” skin. So tin, I thiak, is derived 
from the Irish word “tane Welsh “tan,” teine 
probably also expressing brightness, Even in fhe Malay 
Peninsifla, in the East Indies, a word of similar sound, 
“timah,” still stands for “tin,” and not the Gr@®k term 
for that metal '*kassiteros," 

Then the Cornish term * iarnn," for iron if similar to 
English “iron,” German “ Eisen,’ Wish “ haiarn,” 
Greek “seiderion,” in which ef is the im rtant*syllabie. 
The Latin word “ferrum” is probably a form of “ jersum,"' 
and the Sanskrit “ayas” is for iron,metal. Nearlthe same 


fü 





| while "zes" or **kalkos" stands for bronze "copper, 
; and has only a comparatively local extension. The wide 
| spread of the name for iron, or eZ, is impoyant, as it points 
| to iron being the metal made, before the divisidh of the 
| Aryan race, an@tferefore before copper of tin ; 
| There is another and I believe new argumeat. ‘Phe 
| most easy process of copper-smelting, which even now 
is largely used, may have been the only plan known in 
eprehistoric times. To use this process it was necessary 
to provide irdh to precipitate copper from: solution. © At 
th& present time 6000 tons of ironeare*sent annually to 
the Rio Tinto mines in Spain from Great Britain in order 
_ to precipitate the copper from solution, . : 
| It is possible that the discovery of the art of @educing 
| crude iron, which would be useful for precipitating copper, 
may have preceded the invention of bronze, and yet the 
art of forging difficult pieces may have Men #later inven- 
_ tion than that of casting bronze celts in metal moulds. 
|. Iron, if not steel, appears to have been ade in Egypt 
| both in hearths and in crucibles certainly bef@re 3124 BG, 
| but bronze was more used in Greéce up to 650 B.C. than 
| iron. 
| The smith in the sagas and felklore is the important 


| person? iot, the caster or founder of bronze, weapons.e 


| Why wes the smith so impagtant? Because he melted 
| the small particles of gold found in the streams into small 
lumps, and with his hammer drew them out into wire and 


Wt did nofrequire large crucibles such as would be neces- 
sary for Mfonze. As iron was made by a simple welding 
or forging process, its production appears to $e a more 
ancien? art than bronze casting, which required" large 
crucibles and mixing in exact proportions with tin, a 
| process more difficult than in the infancy of metallurgy 

was likely to be invented. "Then one ore of iron, NM 
| was the first metallic ore collected, long befre the fis- 
covery of any of the metal, Ochre is found coli@@ted for 


lithic period, and is associated with limestong and char- 
coal Accident in the fire might have thus leù to the 
discovery of metallic iron in vety eawy time%,. Such 
particles of iron placed in a certain stream in the Island 
| ofAnglesea (an early peopled district) woul precipitate 
the copper in solution in that stream in a state of pure 
copper ready to miy®with tin to make bronze. 

Another point of great interest èn this question is the 
position of Roman roads, proving a, enetallurgical 
| trade, and therefore some considerable civilisation. The 
Romans erected their Roman villas and camps always near 
P agen roads, and these roads appear alway# arranged 

r military or metallurgical purpofes, neger for protect: 

Phere 
troducey 
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ing agriculture, or levying posts on the wo d 
is historical evidence thet the Romans df. not ^ 

| metallurgy into Britain. . 

“Ve fnay observe there is a great, concentration of 
wRoman roads at Winchester (Vesta Belgagum).:. Roads 
emeet at thé point of junction frons Exeter wath this town, 
| for bringing Cornish or Dartmoor tin, or lead and iron 
| from the Mendips, to thee Hampshire coast iren from 
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word for iron is therefore used in all the Aryan languafes, 


thin plates. Gold was made in such small quantities that * 


. : . 
use as a paint to ornament the cavemen in the Palao- 
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has been hitherto treated as if it were only 


«ame of an island, the Isle of Wight ; but vectis is | 
a bolt, or security, and was | 








TURE 
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| probably applied to harbours, and is a tganslation of 
| * Gwyth.” A lock means also a canal lock. e uem 

If Prof. Rhys is right, that “Ictis” and “Itius” are 
he same word, we may go further and say that the Portus 
| Itius, from which Cæsar started from Britain, ¢ontaining 
his 800 ships, was merely a technical term for a vectis or 
secure harbour attached to a town, such as that at the 
mouth of the Liane (Boulogne) It is only a century and 
a half since the natural basin of Boulogne has been 
| partly filled up by the sea sand, and there was an. estuary 
| supplied by the Liane stream at the time of Cæsar, not 
umlike those drawn by me in shape, but without a through 
passage. e 

In fact, not only along the English coast, where 
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Dungeness Beach has blocked up "4he Roman Port 
| Lymne, and the points where four islands have been 
- joined to the neaj » as shown in the drawings, Figs. 
I, 2, 3, and 4, but on the French coast gitat changes 
Cave been made by the Sage causes. At Sangatte and 
Calais, Widfant, Ambleteuse, Boulogne, St. Michael's 
<- Mount, and ih fart at Many places along the coast of the 
Pays Bus, the same filling up can be observed. 

Caesar’s “port of embarkation, Pértus Itius, may have 
| b€en ngme@ in the same sense as, according*to „Profe 
v Rhys, the old Irishgrrote of the English Channel, viz. as 
_ Muir an Icht, yhich he®renders the Sea of Icht, and 
_ Which, accordimg to the wiew I suggested,*would be the 
-sea of the pas 







we 





age, evidently a different meaning, although | 
rom the Sa mé roots, to the name&which, with the addition i 





° . 
of Portus, we find in Casar" The term Portus Itius 
evidently was applied by the Roman writers to the. har- 
bour of Boulogne, although the city itself was called 
Gessoriacum. I think this philological explanation Wad 
the fact of the distance from Portus Itius (given by 





. Strabo) thirty miles to Britain, removes every difficulty in 


the way of settling the position af the port from which 
| Cesar stated. Of course the term Portus Itius might 
| also apply to St. Valery-sur-Somme, where a passage hag 
| been partly closed, as at Marazion, in the historical 
| period, but the distance given by Strabo is against it. 
| Species of mollusks aee found at both places, Marazion Sed 
| fnd St. Valery, n& now living on the coast, and probably 





* Is a lett to A. Tyl#, Nqyember 6, 1883. 
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E 
these estuarigs or passages were only entirely open in the | biscuits, tea, coffee, &c., capable of tasting for 


Crag period. e 

Ihave,said Vectis is equivalent with the Celtic word 
“ gwyth,” a passage. Now there is a closed passage or 
haven (a*gwyth, or vectis, or iktis) from Sandowrm to 
Bembridge in the Isle of Wight (Fig. 1). From this 
passage the whole island gets its name “ Gwyth " in 
Celtic, Latin “ Vectis," Saxon ** Wiht," English “ Wight,” 
never spelt ‘f White," although it has white chalk cliffs. 

The safety of any of the harbours called Vectis or 
Iktis arose from the fact of these islands (or parts of 
them) near the coast of Britain being peninsulas at lew 
watgr and islands at high water. These were, therefore, 
typical natural harbours. The Greek writers, Diodorus 
Siculus and others, insist particularly upon this property 
of change with the tide. The remarkable tide contrasted 
strongly with the different circumstances in the Mediter- 
ranean, eNow the prevailing winds on the south coast of 
England have qgused modern beaches to form, particu- 
larly at all of these four passages on the south coast of 
England, and many of the passages have been closed, as 
we know, in the historical epoch, Their ancient form is 
clearly shown in my woodcut. Now the sea is entirely 
shut out by modern beaches and works. 

The drawings show the changes which have occurred 
in Fig. 1, the Isle of Wight. Fig. 2 is the passage be- 
tween the Isle of Thanet and Kent, closed in the histori- 
cal period betwe&n Ritupz and Regulbium. In Fig. 3, 
the Chesil Bank, has filled up the cld waterway between 
the Isle of Portland and the mainland. Fig. 4, passgge 
from St. Michael's Mount to Hayle. Gravel and stream 
tin-drift, closing up, the ancient passage from near St. 
Michael's Mount at Marazion to Hayle, K 

The type of all that has happened is well seen, Fig. 1, 
Vectis, the Isle of Wight. Even in 1670 there was only 
a groyne and a small alluvial deposit near Sandown. 
Nearly all the passage to Bembridge was an estuary ; 
now it is nearly all dry land. e 

The term *vectis'! in. Latin, qr * ikfis" in Greek, was 
no doubt applied to all the Dassad Nn these four islands. 

The Cornish tin no doubt came in coracles, and by 
land on horses, to Magnus Ports or të Stansoar Point 
for shipment to Brading, and was shipped rom these 
Hampshire ports and Isle of Wight ports to the banks of 
the Seine, to be carried on horseback in thirty days to 
Marseilles. Thus both the Bembridge peninsula and St. 
Michael’s Mount were shipping places for gin, and both 
were properly called Iktis and Vectis, and as usual we 
find there was no error in the Greek observations. e 

Then asto the period when the contour lines of the 
south coast began to change. The Crag period was that 
in which the great estuaries round the British coast began 
to be filled up. Then pebbles and sand yere driven 
along the coast. 1 believe all the four channels in the 
drawing, were open in the Crag period, aud *sradually 
closed up in the long period which intervened between 
the Crag and the present time. The continueus filling 
up has also occurred in the estuaries and passages on 
the *pposite coast of the English Channel, It is pro- 
bable that Portus Itius, af Gessoriacum ? (Boulogne) ob- 
tained its name in a similar manner to Vectis and Iktis 
as I have already stated. S 

We find pure iron B.C. 3124 in Egypt” If iron was a 
necessity for the production of copper, and the metal tin 
was of no use without copper, we may place the inventions 
of the metals in the following order: (1) iron, (z)ecopper, 
(3) tin. ^ Ae TYLOR 
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THE BEN NEVIS OBSERVATORY 


PNCE the formal operfing o& the Obserfatory om 
October 17, workmen have been gengaged in fitting 


Ltions a beene arranged that 
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SK moffths, 
with fuel for a like period. Nothing t!fit could ought 


of has been left undone to rende? the observers as com- 
fortable as possible during the winter. The telegraph 
cable is now in working ordd* from the” Observator to 
Fort William, so ghat communication is alwaysepossible 
with the "outer world. Mr. Omond, the superintendent, 
and his two assistants tock up their residence on Wie top 
of the Ben about a fortnight ago; and it is extremely 
gratifying to learn that the building, every par of which 
during erection, and for some time afteggbeing roofed 
over, was soaked with water, is now thorof€hly dry; the 
walls, roof, and windows have been officially inspasted, 
and found to be perfectly tight in every respecig and in 
corroboration of this, during the storrh of TRursday,.the 
8th inst., none of the finer snow particles of thafelevated 
region entered the dwelling. As an additional protection 
against the severe weather which may happen a large 
roll of tarpaulin, thirty-five fegt long, was Carrie on the 
shoulders of twefv® men to the top on Monday last week, 
and securely fixed over the roof of the buildin e > 

In a letter dated the 14th inst, Mr. Omond states 
that the Sunday previous was one of the finest days , 
She ever saw; that Monday and Tuesday were nearly... 
as good ; and that on the Wednesday only the. distant 
view was shut out by haze. Up to teat date the top of the 
Ben had been all but free from stormy weather ; indeed, 
while tempestuous weather raged below, thes. wind rose 
toa gale only on Thursday the 8th. A telegram was 
received direct from the Observatory on Thursday last 
week, which stated that the temperature for the day had 
been minimum 17° and maximum 28°, wfflle i@side the Ob- 
servatory the temperature was 55°, which happened to be 
exactly the,temperature of theeScottish Meteorglogical 
Society’s office in George Street at the time.® 

A mgeting of the directors was"held at Edinburgh on 
the rsth inst, Sir William Thomson in the chair, at 
which Dr. Sanderson, the Treasurer, reported that the 
subscfftiogs now intimated amounted to a little ovem 
50007.,enearly three-fourths of which sum had been sub- 
scribed gince the middle of May last. 

A scheme,of work for the coming winter, consisting of 
hourly observations by night as well as by day, wase 

greed ipon. The observations include the barometer ; 
dry,gwet*maximum, and minimum thermometers; direc- 
tion and force of the wind; rain, sleet, snof, and, hail ; 
evaporatign from snow; species, direction, and #elocity 
of upper and lower cloud strata; and sunshine, together 
with thunder, lightning, halos, auroras, meteors, &c. 
In addition to the regular observations, Mr. Omond is 
to conduct physical inquiries into the hygrofhetry ofthis 
boreal climate by an instrument specially dened b 
Prof. Chrystal; inquiries as to the ection and speed & 
the wind and optical phenomena by instruments specially | 
designed by Prof. Tait; and inquiries as tf the best 
modes of conducting the observ&tionse under the special 
difficulties presented*by the climate of Ben Nevis. 

All the hourly observations will be extended on a daily 
sheet, three copies of which will be made, one for the 
Observatory, ang two for the Scottish Meteorological 
Society, one of which will be sene to the Scottish Meteoro- 
logical Council, London. Forms, * also been sup- 
plied for monthly summaries of the observations, It has 
series of similar observa- 
tions at 8 and 9 a.m. and 2, 6, 9, and 10 p.f be made at 
Fort William by Mr. Colin Li&ingstgne? one of the 
Scottish Meteorological Society's observers, e 





A Rediers contintously-recording barog®@ph and a 
Richard’s continuously-recording thermografh have betn 
supplied to the Observatory, and alsqto Mr. Livingstone, 
to be used*as interpellation instruments, By the double 
set of hÉurlf observations thes obtaingsl, comparisons 


up and finishing the interior, and pushing forward the | mgy be made between the atmospheric conditions on the 


provisioning of the esjabliehment with tinned* meats, | 


top of the Ben and those at sea-level, which are of such 
a 
*. 
" . 
. 
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vital importance ın the hus questions of meteorology 
It may be n&ted here that 1,was found necessary to take 
the barometer, which had been for upwards of two years 
exposed in the cairn to the severe weathe: of the Ben, to 
Edinbyrgh to be thoroughly overhauled It has since 
been conveyed to its permanent place in the Observatory, 
and ıs ingexcellent order’ The full equipment of the 
Observatory is delayed till next summer, when the 
directors wilmi&ve before them Mr Buchan’s report on 
th€ instruments in use at the different European meteoro- 
baen observatories he visited ın the autumn, the work 
e Offergatory during the next eight months, and the 
rd o Mr Omond's imvestigations into different 
methods of observing on Ben Nevis 
e — 
? NQTES 

We deegly regret to announce the death of Sir William 
Siemens n. Monday night, at the age of sixty years — His death 
1s attributed to rupture of the heart, the 1esult of a fall which he 
sustamed a fortnight since We must defer to next week a 
detailed notice of Sir William's career and works 





Ir ıs proposed to aure for the Cambridge Museum E. 
Comparative Anatomy the beautiful collection illustrating the 
fauna of, thé Bay of Naples, which Dr Dohrn exhibited at the 
Internatfonal Fisheries Exhibition ‘Lhe cost will be only 897 , 
little over that of the glass jas and the alcohol in which the 
animals are prese: v% 


Lieut WISSMANN, the African traveller, has just left Ham 
burg again or fhother three years’ exploration fh the Congo 
region He has undertaRen to furnish the Royal Museum at 
Berlin with all the natural history speciuftens which he may col- 
lect during his travels, and. has even been prevailed upon by 
some anthropologists to take plaster casts of all the tdes he 
may come 1n contact with e. e 


° 

THE widow of the late Mı Jobn Elder, of Glasgow, has 
given the munificent sum of 12,500/ to the University of 
Glasgow for the purpose of endowing a chair of naal archi- 


tecture, id e. 


e 
WE regret to learn of the death of Mr James Stewart C E , 
who has done so much for the exploration of the region around 
Lake Nyassa At the time of his death he was engaged in the 
formation ofa goed between Lakes Nyassa and Tanganyika 


Dx Hygror, F RS, stated at a recent meeting of the Wel- 
ligton (N Z ) Philoso@hical Society, that his two self-registei ing 
barometeis hag showna remarkable up and down vibration on 


“the revdlviffg dium upon which the record is marked. on dates 


conespondifig with hose of the Sunda earthquake, and a severe 
eaithquake twegty-six hours afterwards, ‘which was felt all alon 
the northein coast of Australia, This agitation was quite distinct 
from those caused by ordinary atmosphasic influences He 
attributed the curious tidal disturbances whi@h occurred on the 
New Zealand coast gig August to those earthquakes 


In a lette: from Maranhao, Brazil, the writer states that from 
August 31 up, to September 6 the sun, until 7 # m, could he 
looked at without the leag difficulty, its light being as soft and 
pale as the moon’ 


AT its meffing, O@ober 27, Science states, the Philosophical 
suety ag WA&hington listened to a communication bysDr. T. N 
Gill on the ichthyologigal results of the voyage of the Albatross, 
and to one by Pigg A Graham Bell on fallacies coegining the 
deaf Dr Gill fescribéd two anomalous fishes, one of which 
required the insigtution of a new order s 


. 
HERR JACOBSON, who has spent four years on the north-west 
coast of America in making ethnological &ollectigps for the Berlin 
* 


Museum, has recently returned, and willsail for Eurgpe Dr. 
Leonhard Stejneger has arrived in San Francisco, ez route for 
Washington, He has spent a year m Behring Island 1f the study 
of its fauna, and in collecting remains of the extinct Arctic 
sea-cow 


AT the recent meeting of the American Association, Mr C V 
Riley read a paper on ** Some recent discoveries in reference to 
Phylloxera " Every new fact, he said, uthe life-history of the 
insects of this genus has an exceptional interest, because of its 
bearing on the destructive grape-vine Phylloxera The gen& 1s 
most largely represented in this country by a number of gall- 
making species on. our different hickories, and. the full annual 
life-cycle of none of them has hitherto been traed The galls 
are produced, for the most part, ın early spryg, the 
winged females issue therefrom ın early sumper, and thence 
forth, for the remainder of the year, the whereabouts of the 
insect has been a mystery The author has for several years 
endeavoured to solve this mystery, and at Jast the stem-mother 
(the founde: of the gall), the winged agamic females (issue of the 
stem-mother), the eggs (of two sizes) from these winged females, 
the sexed individuals from these eggs, and the single impregnated 
egg from the true female, have been traced in seveial species 
There ıs some evidence, though not yet algolutely conclusive, 
that this 1mpsegnated egg hatches exceptionally the same season , 
ali, of a summer root-inhabiting lfe In Phylloxera spinosa, 
which forms a large roseate somewhat spinous gall on Carya 
alga, and which has been most closely stydied, the impregnated 
egg 1s laid m all sorts of cievices upon the twigs and bark and in 
the old galls, 1n which last case they fall to the ground Up to 
this time they have remained unhatched, and will in all proba- 
bility not hatch till next spring, thus corresponding to the 
«winter egg" of the grape Phylloxera 


THE Times Calcutta Gpæespondent, in speaking of thẹ possi- 
bility of opening up Thibet to Indian trade by way of Darjeeling, 
states that the Prime Minster of the Lama at Shigatze, said to 
be a most wtelligentsman, cent recently to Darjeeling for a 
supply,of English books, photographic and other scientific 
apparatus. 


THE piéreing of the Ailberg Tunnel was unexpectedly com- 
pleted on Tues@ay afternoon last week In length the new tun- 
nel rapks third among the great tunnels of the woild, its length 
being 10,270 metres, while the Mont Cems Tunnel is 12,323, 
aud the St Gothard 14,900 metres But while the excavation 
of the first lasted no less than fourteen years and a half, and 
that of the second. about eight, the Arlberg Tunnel wil have 
taken, when vaulted and ready to receive the first locomotive, 
not more tham fom years, thanks to the experience acquired 
during thg construction of the first two Alpine tunnels, and to 
some innovÉtions which constitute another important step 1n the 
art of engineering required for the construction of laige tunnels. 
‘Lhe engineers of the St Gothard Tunnel introduced dynamete 
for blowing up the 1ock, already pierced through by the boring 
machine, which uséful tool was naturally not disregaided 1n the 
construction of thé new tunnel It was also only natural jhat 
the Ferroux percussion boring machine, first introduced at the 
Mont Cenis woiks, should be again employed, under the super- 
vision of the inventor himself, who ingthe meantime had con- 
siderably mfproved his powerful boring mstiument, but this 
time the Brandt turning borer, fist employed at the works of the 
St Gothard, was allowed to compete with the Ferioux percus- 
pon borers the former beimg uged in boring on the tungel’s 
western side, and the latt@r on the eastern To this end, several 
streams “from the heights of the snow-covered Arlberg were 
gathered on the eastern side, into reservoirs, from which 
two turbines and three water colümns were directed to the 
machines, which compressed the air to five atmospheres, with 
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which the*Ferroux borer was worked , while on the western 
side pumped water was pressed through pipes to the tension of 
over a hundred atmospheres, to work the Brandt turning borer, 
which cuts cylindrical blocks of rock from the mountain The 
eastern entrance to the Arlberg Tunnel—namely, St Anton—is 
1300 metres above the level of the sea, while the western 
entrance 1s only 1215 metres, by which difference a good venti- 
lation of the future railvay tunnel seems secured The vaulting 
and all other necessary works will be finished at the latest *on 
Augast 1, 1884. 


A MEETING has been held at Chester, presided over by the 
Duke of Westminster, to take steps to provide the city with a 
museum, which*is intended to be a centre of scientific nforma- 
tion for Gheshire and North Wales. North Wales was repre- 
sented at the meeting by the Duchess of Westmmster, Earl 


Grosvenor, and Sir Robert Cunliffe, Bart , the Chester Natural 


Science Society by its president, Prof T McKenny Hughes, 
and the Chester Archzeological Society by Dean Howson and 
Mr. H Tollemache, M P 
should accommodate both these societies and the School of Art 
The Duke of Westminster announced his intention of giving the 


greater part of the proposed site, and 4000/ towards the build- 
ing fund = 


e. 
THE Council of the New University College of South Wales, 
at Cardiff, have resolved to try to raise 3coo/ for mechanical 


laboratories. m 


. 
THE inaugural meeting of the International Electiical Asso- 
ciation took place in Paris on tha r5th in the large hall of the 
Société d'Encouragement M Cochery was voted by acclama- 
tion Honorary President, and M Berger Acting President The 


number of adhesions exceeds 1000 : e 
. 


Tue following 1s an illustration @fwyhat private enterprise 
may effect for the benefit of science When ¿he Swedish ship 
Monark was leaving Sweden last yedt for Afstralia the second 
officer on board applied to the ZoologicaléMuseum ft Upsala for 
the loan of a trawl and some vessels for preserving naturalghistory 
objects The results have been a collection of some 120 species 
of fish, 50 of insects, some birds, and about 100 varieties of the 


lower sea fauna of the Pacific, which have Aow ariived at 
Upsala. 


" . 
ON November 2 the Imperial Russian Academy of Science 
celebrated its hundredth year with great ceremony Count 


Tolstoy, the President and Minister of the Interior, acted as 
charman . 


Mr GAMEL of Copenhagen has placed the Diynphna at the 
disposal of Lieut Hovgaard for an Arctic expedition gext year 


AT the Royal Institution Prof Dewar will give six lectures at 
Christmas (adapted to a juvenile auditory) on *' Alchemy in 
Rflation to Modern Science * Before Easter, 1884, couses of 
lectures will be given by Mr R Stuart. Poole, Professors 
McKendrick, Pauer, Tyndall], and Henry Morley, Capt Abney, 
andstthers, The programme of the Friday evening arrangements 
wil] be issued shortly 


A SLIGHT shock of earthquake was felt on Friday at, Malaga 
A shock was also felt ft Chios on the 16th Ar eaithquake 


Qccurred on the 19th at Vallo della Lucernia in the province of 
Salerno, Italy 


T&E additions to the Zoologycal Society’s Gardena during thg 

past week include an Ourang-oujang® (Sema satyra 4) from 

Borneo, presented by Mr William Cross, a Grey Icfineumon 

(Herpestes griseus) from India, presented by Mrs F.R lmndell, 

a Hobby (Falco subbuteo), Captured at sea, presented by Mr C. 

Heat , six American Box Tortoises ( 72 errapene carinata), a Stink- 
e °. 
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pot Terrapm (Aromochelys odorata), stven Spotted Lizards (Ho/- 
brookia maculata), a Long-nosed Snake (Heter odoPhastcus), two 
Striped Snakes ( Zropedonotus strtalis) from North America, pre- 
sented ‘byeMr Sanfüel Garman, C M Z.S , a Common Viper 
(Viper a berus), British, presented by Mr W.H B Pain, agireater 
Sulphur-crested Cockatoo (Cacatua galeria) from Australia, a 
Cerastes Viper ( Vipera cerastes) from Egypt, deposite& , a Sykes’s 
Monkey (Cercopithecus albgularis) from Eastgkfrica, a Negro 
Tamarın (Mdas ursuius) from Guiana, an 





Padian Badger 
(Arctonyx collaris) from Assam, two Père David's Deer (@ervus 
david.anus) from Northern China, a Downy Owl (Pst&atrix tor- 
quata) from South America, purchased , a Sambur Dger (Cebus 
arwstotelzs), born 1n the Gardens, 


. a 
OUR ASTRONOMICAL COLUMN 


BRORSEN’S COMET —Of the known comets of sort pei1od, 
two will airive at perihelion in 1884, viz D'Arrest's os Janry 
13, and Brorsen’s about September The former has been 
sought after for several months, but hitherto, so far as we are , 
aware, without success, and there now seems a probability that 
(as indeed wi rather to have been anticipated) it will pass 
unblserved at this return The second gomet was discovered by 
Brorser, an amateur at Kiel, on February 26, 1846, and ten days' 
observations sufficed to show that its period of reyolution was 
about five and a half years ıt afforded one of the most striking 
instances of a close approximation to the period beig "deduced 
from a short course of observation, Mr Hind having infened a 
revolution of 5 519 years from observations getween February 28 
and Maich 10 (Astron Nach, No 557), while the exact period 
at the time 1s now known to have been 5 568 years The comet 
has been singe observed at its returAs in 18579 1868, 1873, and 
1876, though missed ın 1851 (perhaps through %me confusion 
as to the date of perihelion passage), and agam ın 1863 The 
ephemeris for the last aBpearance in 1879 was prepared by Prof 
L R Schulze of Dobeln, after the calculation. of planetary 
perture&ions since the return in 1873, the perihelion passa; 
being fixed to Maich 30 0771 Greenwich M T THe compute 
positions differed considerably from those observed, as was shown 
m M Otto Struve's comparison with his own observations 
(Bulletin de l*Acadénue des Scunces de St Petersbourg,t v ), and, 
‘hese difgrences led him to remark —'' Eme. Anderung in der 
angenomipenen Perihelzeit wurde für sich allein wahrscheinlich 
nicki genügen ” It will be found, however, at the end of April 
oi beginningof May The errors may be removed by the assump- 
tion of a lafer time of perihelion passage , or by taking*ft Maich 
30 5418 Greenwich M T , a difference of + o 4674d from the 
computed epoch Thus for the observation on April 30, we 
find, taking the differences ın the order (c - 0) —- 





Aa s 43 ° 
By ephemeris + rm 38s «45 8 
With corrected perihelion — om® 6s +o2 °® 


The mean sidereal motion determyned by Di Sehulze for 1879, 
would, without perturbatton, bring the comet to peifhelibn again 
about 1884, Sept 14 5, at which tine it gvould Wè situate in 
about right ascension “154° with 14° north declination, distant 


rom the earth 1 41, consequently rising more*than two hours 


before the sun The conditions ate therefore likely to approach 
tho.e under which tte comet was observed in 1873 

Some six month® after the d'scoyery of this comet in 1846 
attention was dnected by Mr Hind aw Nach, No 582, 
and ina note to the Royal AstronorticeM®ociety) to the near 
approach which it must have made to the planet Jupiter in May, 
1822, a fust @alculation indicatigg that on May 29 the distance 
between the two bodies was less than o o5 of the earth’s mean 
distance from the sun This point Was mot. closely examined 
by D'Anest from improved elements in 1857 (Astrom Nach , 
No. 1087) , he found €hat the closest p&ximitySccurred May 
20°5924. Berlin M T, when the comet was disant from She 


planet only o o5112, and, carı ying his computation backwards to 


the time vehen the comet enterel the? sphere of activity of 
Jupiter, be agsigned approximately ifs eldipents previous to 
that time A more elaborate investigatidn of the circum- 
st@nces attending this nea. approach has beerplately made by 
Dr Hazer, m an maugutal disseitation publishede at Leipzig 
1n 1848 , he finds for the time of peryove passage, 1842, May 
27 2849 Berhn M T,°and for the distance o 05471, the ele- 

b 
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diis rior to the great ertgrbation in this year are determined, 
and have been already transcribed ın NATURE , they present a 
regemblanc? to those of the first comet which appeared m 1798, 
about which year Biorsen's c8met might have been ın perihelion , 
Dr Hszer nevertheless expresses the opinion that, although 
Messier’s observations of the comet of 1708 mightebe open to 
some@legree of uncertainty, 1t 1s doubtful whether they would 
admit of being represented by an elliptical orbit with a short 
period ie had found the revolution prior to 1842 to be 5 170 
years a - 

-= THÉ NAUTICAL ALMANAC —The volume of this ephemeris 
fom 887 has been published during the past week, the contents 
being ggnerally the same as im previous years The track of the 
étal solar @clipse of August 19 1s given m detail for the greater 
part of ehe course, and the maxunum duration of totality 1s found 
to be 3m 50s, the central eclipse with the sun on the meridian 
fallngein longitude 102? €' E and latitude 53° 47 N The 
Greenwich lise includes four occultations of Aldebaran during 
the year and one of Reguluse 5 

The agerage annual sale of the Nauticdl Almanac during the 

“ast fe years has exceeded 15,500, though many maritime 

nations have now their nautical ephemeris 





THE PHILOSOPHICAL SOCSETY OF 
* e GLASGOW 


‘THE Proceedings for 1882-83, pp 592, 23 plates, and 3 maps, 
hae just been issued, and contain the following papers — 

On nsensibility aiising fiom a defiuiency of oxygen in the an, 
by Dr Wallace, president, on technical education, by David 
Sandeman and E M Dixon, B Sc , on the decay of building 
stones, by®Dr Wallace, on some new infusoria, by William 
Milne, M A , note on Lippmann’s capillary electrometer, by 
Dr McKendrick, on gull and milk pollution, by Di John 
Dougall , enStruther’s process for pulverising diamondiferous 
ore, by Wallace Fairweather, C E , on the use of litmus, methyl 
orange, phenacetolin, and phenolphghalein as indicators, by R 
S Thomson, on approximative photometiic mea-ucements of 
sun, moon, cloudy sky, and electiic and other artificial lights, 
by Sn Wiliam Thomson , on the preservation ef fBdt by cold, 
by J J Coleman, on theeclauses in the Glasgow Police Bill 
having reference to the pievention angl. mitigation gf disease, by 
Dr Ebenezer Duncan , on the ships and shipping trade of Gieat 
Britam, by N Dunlop, on the iron ote industry of the noth of 
Spam, by J J Jenkins, on the use of rosolic acid as an 1r 
cator, with additional notes on phenolphthalera and methyl 
orgnge, Sy R S Thomson, on architecture in Glasgo, by J 
Sellms, jun, I A , on the water highways of tne enteito of 
Africa, with notes on slave hunting and the manns of its sup- 
pression, by James Stevenson, F R GS , on a new seismo- 
graph, by Thomas Gray, B Sc , on the fertilisation of flowers, 
hy Rev A, S. Wilson, M A , on algin, a substance obtained 
from,some of the commoner spectes of maime alge, by E C C 
Stanford , on chemical industries, by R R Tatock , on nitio- 
glycerine, dynamute, and blasting gelatme, by George McRoberts, 
manager a the Works pf Nobel’s Explosives Company , on the 
action of heat and the chloiides of phosphorus upon the water 
salts of*hypoph@sphoras, phosphorus, and phosphoric acids, by 
Dr. Otto Richter, on a volumetric process for the estimation of 
cobalt and fuckel, by Dr John Claik , and, on the development 
and generic relations of the corals of the carboniferous system of 
Scotland, by James Thomson, F G S e 

The society has at present 19 honoiar$, IO corresponding, and 
nearly 700 ordmary membeis, and 15 about to enter on 1ts eighty- 
first session* BP cos to the oidinary meetings of the society, 
held foitnightly, there are sections for architecture, biology, 
chemistry, sanitary sciences and social econontics, and geography 
and ethnology e 

"e 





BESEAWCHES ON* SPARK SPECTRA 
e ? The Disappearance of Short Lines 


I T was shown ing former Report of this Co-nmittee (S Outhalflpton 
meeting} that the sBectia of metallic solutfns were the sape 

as thore fren metallic electrodes line for dine,*even short apd 
weak lines being reproduced The puncipal difference ob-erv- 

Li 

1 Report of the Committee cn th& Comparison of the Spark Spec'ra of 
the Elements with Spectra of Sclutions of their Compounds, drawn up by 
Pref W N Hartley E 
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able in the two spectra was a lengthening of thesshort Imes when 
spectra were taken from solutions, so that ditcontinuous lines 
became long or continuous lmes A few instances of short lines 
djsappearmg have also been noticed, but such disappearances 
occur only when the lines are so short, mere dots, ın fact, that 
no solution can contain a quantity of the metal sufficient to 
yield an image of them Certain very short lines in the spec- 
trum of metallic zinc are an example of this Very short lines 
in the spectrum of aluminium were not reproduced by solutions 
of the chlorides except when the solutions were very strong, and 
then they always appeared It may thus be seen that the quan- 
&ıty of metal present ın the compound determines the presence 
of these lines 

The Lengthening of Short Lines —lt was remaiked &hat in 
certain cases metallic electrodes showed a different spectrum 
according to whether the spark was passed between dry or wet 
electrodes Thus it was pointed out that when iridium elec- 
trodes are moistened with calcic chloride, fiscontinuous lines 
which are very numerous in this spectrum becomeecontinuous , 
and on further examination into this mattgr 1t has been found 
that even moistening with water has the same effect Hence 
the supposition, of which there seemed some possibility but no 
proof, that a chloride of the metal was formed 1s found to be 
untenable The very short lines in the spectrum of zinc were 
lengthened by the action of water upon the electrodes It has 
now been proved beyond doubt that this peculiar variation in 
the spectra 1s caused by the cooling action of the water upon 
the negative electrode, which in effect 1s the same as a strength- 
ening of the spaik, since by heating the electrodes a reverse 
action 1s the result s 

Alterahons in the Spectrum of Carbon.—As already stated in 
the previous Reports, graphite electrodes have been generally 
employed foi the production of spaik spectra from solutions A 
portion of the woik in connection with this subject included an 
inyestization of the effect of water fhd of saline solutions m 
varying the spectrum of carbon It will of course be readily 
understood that as carbon 1s capable of combining with oxygen 
and ni‘iogen, that different spectra might be obtained by making 
one or other of these gases the atmosphere suriounding the 
electgodes, but it ıs not so easy to explam why giaphite points 
should give twoediffaent «pectra in air when diy, and a third 
spectrum, again diffgyemt, when moist, the same spark conditions 
being maintained 

Three «uch,spectra have been photographed, but without the 
aid of maps their peculiarities are not capable of exact descrip- 
ton The maps Which were drawn were presented to the Royal 
Somety, together with a communication on this subject, three 
months since, so that they me not at present available It may 
be saxl, however, that the difference between the two spectra 
taken from dry electrodes 1n au consists of the omission of a 
certam number of the less refrangible lines, which lines have 
undoubtedly been identified with carbon 

Spectra of the Non Metalle. Constituents of Salts —A long 
senes of experiments has been made with the object of deter- 
mming the non-metall c elements which are capable of yielding 
spark spectra when in com ination with the metals Fluorides, 
chlorides, bromides, iodides, sulphides, nitrates, sulphates, 
selenates, phosphates, caibonate:, and cyanides yield nothing 
On the other hand, hydrochloiic acid solutions of arsemites and 
antgnoniates yield the spectra of arsenic and antimony Borates 
and swicates in solution yield very characteristic spectra of the 
non-metallic constituents, but 1f the solutions be prepared fiom 
sodium salts the lines of the metal do not appear in tpe case of 
borates, and only tHe shongest sodium Ime (A— 3301)ecau be 
observed in the spectia of silicates, even when concentrated 
solutions aie &.ed 
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Line Spectra 


Boron SILICON -~ 
Wave-lengths Wave lengths 
3450 1 2881 0 
" 2497 0 2631 4 
e 2496 2 e 2541 0 
2528 1 
2523 5 e 
2518 5 
. 2515 5 
e : 25137 * 
. * : 2506 3 


2435 5 
These are the fret specta of boron and silicon obtained from 
metalic salts i 
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In Messrs Liyeing and Dewai’s map of the carbon spectrum 
(Proc. Koy. Soc vol xxxm. p 403), and ın the hist of the carbon 
lines and m the map of the iron spectrum (Fha? Trans part 1, 
1883), a numper of lines are given. which are absent from the 
pho.ograpbs of the spectium of graphite published ın the 
Transactions of the Royal Dubhn Society and in the Journal of 
the Chemical Society (vol xh p 90) Many hundreds of spectra 
taken betweer giaphite poles have failed to show a trace of 
these lines, and as the spectra have been photographed under 
very various conditions, it 1s scaicely likely that the lmes in 
question are really carborelines They have now been identified 
1n the spectrum of silicon beg 


Liveing and Dewar's Silicon lines 


. carbon lines (Hartley) 
Spark x Arc? 

— 2881 1 28810 
25410 — 25410 , 
25282 ° 2528 1 2528 1 
253 6 25239 2523 5 
2515 7 2518 8 2518 5 
2515 8 2515 8 2515 5 
25140 2514 I 25137 
2506 3 2506 6 2506 3 

2478 3 = 
2434 8 2435 5 


From this 1: appears that, m the spectrum of the arc, cabon 
yields but one line ım the ultra-violet, wave-length 2478 3 Itis 
perhaps a litle doubtful whether the line with wave-length 
2434 8 ıs due to silicorgor not 

The Spectrum of Beryllium —The researches made foi the 
purpose of this report have been useful in furnishmg evidence 
leading to a determination of the probable position of beryllium® 
among the elements It has been proved that the spectra of 
metallic solutions are idegjical with those of the metals them- 
selves, and it is therefore obvious that characteristic spectra 
may be obtained from concentrated <olutions of mitrates oi 
chlorides when metallic electrodes are not procurable 

It was resolved to photograph the spectrum of beryllium, as 
obtained from its chloride, m order to observe the character of 
its ines and the mannei of then grouping ‘Lhe follow ingeweie 
the hnes observed — vow. 


Specrruu or BenvrLLiO e 


. 
Wave-length Description 


33201 , Stiong, sheip ,° 

3129 9 Very stiong, extended è 
2649 4 Strong, sharp? 

2493 2 ” ” . 
2477 7 » ” 


‘The first two numbers differ slightly from those given ^ the 
Journal of the Chemical Society (June, 1883), but they are be- 
heved to be the more accurate ^ The previous measurements 
of the Imes of beryllium weie two given by Thalen ( Watts% 
*' Index of Spectra”), with wave-lengths 4487 and 4575, and two 
lines very close together given in Cornu's “ Map of the Solar 
Spectrum,” wave lengths 3130 and 31304 1t wilt be observed 
that m the spark spectium only one line corresponding to the 
first of these 1s observed, viz 3129 9 There is probaBly a dif- 
ference 1n this case between the arc and the spark spectm, be- 
cause there 1s no difficulty in distinguishing between Avo lines 
differing by o 4 of a tenth-metre, and under vaitous conditions 
two lmes have never been observed at this point m the®spark 
spectrum On the othe: hand, such differences are by no means 
unusual € > 

Regatding the views held by Efnerson Reynolds, Nilson and 
Pettersson, and Brauner on the subject of Ferylhum, however 
wantmng m harmony they may be in détail, they ‘at least agree 
In assigning a value not greater than 13 8 and fiot less than 
9 2 to its atomic weight The former num ber rmplies that the 
metal 1s a triad, the latter that it is a dyad — In the former case 
it must belong either to the series of elements of which alu- 
minium, gallium, and 1 ndiumeue members, or to a sub groub of 
rare earth-metals, to which yttrium and scandium belong In 
attempting to accommodate the element with a position in either 
series we are met by a serious difficulty, namelv, that not only 
1s the atomic weight out of keeping with the periodic law (a 
point wh%&h cannot be discussed heit), but gts spectrum 1s alto- 
gether different from the spectra typica of either &lass P 

There 1$ a periodic variation in. the spectra of the elements as 
well as m their atomic weights and chemical properties, and'we 

I Proc Ray Soc * 2 Ph Trans 


Í 


cannot put the periodic law out of wind in cÉnsideung the”posi- 
tion of beryllium . 

Now the spectra typical of the triad group, of whichaluminium 
and indium are the first and thud ®&:ms, consist of three paits 
of lines harmonically, related, the intervals between the indi- 
viduals of edch pair mcieasing with increased refrangibihty of 
the rays m each spectrum, while the intervals between theendi- 
viduals ın each pan in different spectra increase with the moiease 
of atomic weight The interval between each pair@of lines 
contains an isolated ray As the atomic weight of beryllium is 
less than that of aluminium, 1t should have a specien m gvhich 


the same grouping appears, but the intervals between the pairs^* 


of lines should be shorter, ard the individuals of each pair sho@ld 
be closer together e « @ 

The lines of beryllium are not characteristically grouped like 
those of alummium and indium, it cannot therefore befong to 
this series of elements If «e attempt to classify berylhum in 
a manner which accords with Nilson and Pettersson’s news 
(Proc Roy Soc, 1880, vol xxxi p 37), the elements scSndium 
and yttrium, with atdénfe weights 44 and 89 respectively, must 
yield spectra typical of the series, and the «imilarity bet@een the, 
spectra of the two metals, beryllium and scandium, must be 
exceedingly close Now Thalén’s spectia of scandium and 
yttrium, though both totally unhke the spectra of any other 
elment, have mapy characters in common (Kongl Svenska 
Akadeyncus Handlingar, vol. wu p 4, and Comptes Rendus, 
vol xci p 45), both spectra contain highly@haacteristic groups 
of lines m the orange and yellow, the lines or bands degrading 
towards the ied, and the number of lines which-hawe been 
measured are no fewer than 103 and 9o respectively a) 

From *hese two spectra that of beryllium 1s entirely different, 
as well in the characte: and grouping as in the number of the 
lines Of the remaining trare earth-metals at ®resagt known, 

ecellum 1s a tetrad, didymium is a pentad, and lanthanum a triad , 
their spectia aie quite dissimilar fiom that of beryllium In 
consideration of@these facts it ıs impossible to®classify® the 
spectium of beryllium along with the speatia of the rare earth- 
metals of tle triad group « 

Let us row consider the question of the dyad groups On the 
assumption that beryllium has an atomic weight of 9 2, there is no 
difficulty in*pfacigg it at the head of the second series, in which po- 
sition it staryls m the same relation to the sub-groups Mg, Zn, Cd, 
and Ca, Sr, Be that Li ocqipies with regard to Na, K, Rb, Cs, 
and Cu, Ag, Hg Its position will al o be similar to that of B and 
of Cun then 1elation to the triad and tetrad metals The spectra 
beignging to hig, Zn, Cd, have a very definite constitution , they 
consist of (1)e single line, (2) a 1 an of lines, (3) three to four 
groups df tiiplets, (4) a quadruple group, and (5) a quintuple 
group of l]nes The intervals between the individual lineg in 
then different geoupings increase with the increase in the atomic 
weights of the elements In fact these spectra present a con- 
siderable addition to the body of evidence in support of the 
view that elements whose atomic weights diffe. by an apploxi,, 
mately constant quantity, and whose chemical clffracter i$ 
similai, are truly homologous bodies, 01, m other words, #% the 
same kind of matter in different «tates of conf€nsation (Fours nal 
of the Chemical Society, September, 1883, p 39% Zrans ) 
‘Then particles are vibiating ın the s%me manner, bêt with 
different velocities In the spectra of the metals Ca, £r, Ba, 
successive pairs of lines are a strong feature, ın addition to which 
theregare some othe: groups in the spectium of bamum ‘The 
individuals of each pan are separated by smaller intervals the more 
1efrangib'e the lines, andy laigerinteivals the higher the atomic 


weights It cannot beeaid that the spectrum of beryllhum is 
precisely similar ın constitution to eith@r of these groups of 
elements T : 


. 

There is some shight resemblance in character to the spectrum 
typical of the calcram group, beryllium having two pairs of lmes, 
the godividuals of the füst or less refiangible pan being Sepaiated 
by a greater interval than those of the seco&d pan @ 1915 a spec- 
trum ana:cgous to that of lithium, hence ıt was concluded tat 
beryllium 1s the first membgr ôf a dyad series of. eleffients to 


which probably calcium, strontium, and barium are mogestrictly @ 


homelogous than magnesium, &c It 1s to be understood 9hat 
this is a conclusiqn diawn from one pont ofeview only, and is 
open to conecgon 9; modification when fiesh faoés shall have 
been discovered, but «o far the classibcation df berpMium among 
the dyads 1s confi med and maintained by its positign Leing in 
harmony with these spectrum ob@ervations ‘The metal 15 ghown 
to be quite out of place among the triad elements 


, oc. po 


No 22, 18831 


NATURE ° 


QI 





* e 
- I FE (33 IN THE ARGENTINE 
eREPUBLIC? 


J HE atthor stated that Ge did not think any one who had 
worked much on the Subject of splenic fever could doubt 
that fhe bacilli which caused that digease were capable of 
cousideiable variation im therr effects on amméls and man 
Wether this disease, which 1s without doubt the one which has 
been most thoroughly investigated of all zymotic affections, gave 
any suport to the views of Dr Ca penter was anothe: matter, 
but there celd be no doubt that the Bacillus anthracis can be 
.489 meodififf by artificial means that the disease which it pro- 
duces when introduced into animals, such as sheep and cattle, 
es considerably as to duration, amount of fever produced, as 
well d togits mortality 
Tha on the other hand, this bacillus has at least avery strong 
tendency to 1etam the characters which it at present presents in 
Eurqpe 1s shown by the fagt that in the Argentme Republic, —into 
which the affection was intioduced at least thuty years ago, 
and Whee the conditiong are very different from those which 
exist in Europe,—we find that the mirate organism 1etains its 
wchagcMristic form and the properties with which we aie so well 
acquainted in Europe, and that the disease which it produces 1s 
practically identical with the European disease That it should 
vary m some particulars ıs perbaps only to be expected, butgDr 
Roy preferred leaving that point to be treateg of elsewhere and 
occupying thegime at his disposal with an account of the obser- 
vations which he hd made as to the means of protecting from 
the disease by means of moculation 
Some six months ago he had been requested by a City com- 
pax; who possess a lage tract of land in the Argentine Re- 
public, to pay a visit to their property in ordei to investigate a 
disease which was causing much mortality amongst the cattle, 
sheep, art hofses, and which was affecting the employés as well 
to a very serious extent This disease, he found on arriving 
at the River Plate, wags splenic fevei, of which the absence of 
efficient geferinary surgeons and the genefal apathy of the 
owners of stock had* prevented the recognition Having spent 
Some time in studying the charaateis of the disMse, he pro- 
ceeded to make observations on the best means of protecting 
the stock by means of inoculation, which woik Wesetiuch facili- 
tated eby the liberality of the company (tle “Las Cabezas 
Estancia Company”) wleo gave hun *^caite bla che" as to 
the number of animals which he ®ught employefor his experi- 
ments Having previously found, ın a smalbseries of observa- 
tions made 1n this country in conjunction with Dr E Klein, that 
splenic fever vnus from white mice was of the froper steefgth 
to protect sheep from the disease, he -proceed@&l ın the same 
Ines, efiploying such animals as were available to preduce the 
ineculating fluid After a number of animals had b@en tried, he 
found that the blood of Brscackas (prawie dozPwhich had died 
of the disease gave satisfactory results when used to inoculate 
cattle and hoses It was, however, a httle two powerful, as 
el or2 Ps cent of the cattle so 1noculated died The pecuniary 
losyentailed by this was, however, more than counterbalanced 
by the arrest of pe mortality from the natural affection With 
regard to sheep, gieater difficulties were encountered, and no 
animals were found giying a virus sufficiently mitigated to cause 
only a slight form of the disease witn subsequent protection 
Unfortunately gt was impossible to repeat ona large scale the 
successful experiments which Dr Roy and Dr Klem had made 
with virus"from white mice, these animals not being obtaiable 
Virus from field-mice and 1ats did not prove satisfactory 
Under these circumstances the saker then proceeded to 
investigate the iesult$ obtained by arfificial mitigation of the 
bacilli in the ]3bgratory He first employed the method of 
Toussaint, wl c@nsists ın warming the fluid containing the 
pathogenic ‘organisms to a temperature of.§5° C for a period 
varying grom a half hour jp one hour and a Ifalf it was found 
possible by this means to diminish the strength of the virs so 
that ıt todk anger tF lall, and by graduating the duration of the 
héating it 1s not difficult to obtain a virus which will only killa 
small percentage of the animals imoculated But unfortunately, 
in gea ning the virulence of the orgamised poigon, this process 
weakens also 1ts power of protecting from a second*attac®, and 
1t was easy to kifl the animals so inoculated by subsequentlygn- 
troducing ifo they system strong virus which hed not been sub- 
jected to he&t This method having failed, Dr Roy proceeded 
to Bueno Ayres, where, in athe laboratory of the “Collegia 
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Nacional,” which was kindly placed at his disposal, he mampu- 
lated the virus by the method of Pasteur, which consists m culti- 
vating the virus in sterilised chicken bioth at a temperaturë 
of 42°—43°C At this temperature the bacillt grow much les 
Yeadiiy than at one more nearly approaching blo&d heat The 
bacilli so cultivated diminish ın virulence day by day, and after 
being cultivated for six or eight days no longer caused the death 
full-grown sheep, although they still killed lambs and prairie 
ogs 

Careful experiments with moculating fluid prepared in this 
manner showed that with it a slight fever could be induced 
which suffices to protect, at least for some time, fiom a second 
attack of the disease The same objection, however, which 
characterises the inoculating fluid prepared by Toussaint’@ method 
exists, though to a less extent, with regard to Pasteur's fluid 5 
in the case of the latter as well as the first named, the protecting 
power Is seriously diminished at the same time that the virulence 
of the bacilli (as indicated by the mortahty$ 1s lessened With 
cae it 1s possible, however, to prepare a liquid wbich, while its 
virulence has been brought sufficiently below the lethal limit to 
Insure that none of the inoculated animals succumb to the inocu- 
lation, sull retains enough protecting power to enable the sheep 
to 1esi>t the effects of strong virus employed some ten to fifteen 
days after the first moculation Dr Roy was, therefore, able to 
confirm the assertions of M Pasteur regarding the attributes of 
his inoculating fluid in so fai that 1t ıs possible effectually to pro- 
tect sheep fiom anthrax by its use Stull, it was impossible to 
oveilook the fact that its employment necessitated very careful 
graduatio 1 of the strength. of the mitigated virus to the resisting 
power of the animals inoculated Th® speaker did not think 
that the*method was one which was likely to be adopted univer- 
sally, and he rathe: looked foi ward to the general acceptation of 
some inoculating fluid waich had been mitigated by cultivation 
in the bodies of some animal distinct in specie» from that which 
1t was desired to protect In the c&se of cattle the virus taken 
from &zscachas seemed to protect m all cases, whether the illness 
produced by the 1noculat&on was mild or severe It was to be 
hoped that more extended inquiries would confirm the favour- 
able resuits obtained by employing the virus from white mice 
to protect sheep The speaker stated that he proposed com- 
municating the eresujts of his observations on this subject to the 
Royal Society at apgerly date ` 


. . 
SUGGESTIONS FOR FACILITATING THE USE 
OF A DELICATE BALANCE 


some experiments with which I have lately been occupied, 
a coil of insulated wire, traversed by an electiic current, was 

suspended 1n the balance, and 1t was a matter of necessity to be 
anle quic&ly to check the oscillations of the beam, so as to 
pring the coil mto a standard position corresponding to the zero 
of the pointer A veiy simple addition to the apparatus allowed 
this to be done The current from a Leclanché cell ıs led into 
an auxilary coil of wire coaxial with the other, and 1s controlled 
by a xey, When the contact 1s made, a vertical force acts upon 
the susgended coil, but ceases as soon as the contact is broken 
After a little practice, the beam may be brought to rest at zero 
a: th figst or second application of the retarding force 

This control over the oscillations has been found so conve- 
mefitghat I have apphed a similar contrivance ın the case of 
ordinar y weighings, and mv object in the present note is to induce 
chem sts aud others experienced 1n such operation, to, give it a 
trial Two magnet of steelgwire, three or four inches ing, are 
attached vertically to the scale pans, and underneath one of 
them ıs fixedea coil of,insulated wire of perhaps fifty or one 
hundred turgs, and of four or five inches 1n diameter The best 
place for the coil is immediately underneath the bottem of the 
balance case — It 1s then pretty near the lower pole of the mag- 
net, and is yet out of the way The circuit 1s completed thiongh 
a Jeclanché cell and a common spring contact key, placed m any 
convegient position The only Precaution required is not to 
bring othe: magnets into the neighbourhood of the balance, or, 
a: any rate, not to move them during a set of weighings ° 

The other point as to which I wish to make a suggestion re- 
lates&o the time of vibratignof the beam — Ithinkthgt with the 
view of obtaming # high degree of sensitiveness the vibrations 
are often made too slow Now the limit. of accuracy depends 
mgre upon the smallness of the force which can be relied upon 
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to displace the befm ın a definite manner, than upon the magni- 
tude of the displacement so p oduced As n other instruments 
whose operatibn depends upon similar principles, eg. galvano- 
meters, it 1s useless to endeavour to increase the sensitiveness by, 
too near an approach to instability, because the effect of casual 
disturbances 1s augmented 1n the same proportion as that of the 
forces to be estimated If the time of vibration be halved, the 
displacement due to a small excess of weight 1s indeed reduced 
in the ratio of four to one, but it 1s not necessarily rendered 
any more uncertain The mere diminution in the amount of 
displacement may be compensated by lengthening the pointer, 
or by optical magnification of its motions, By the method of 
murror reading such magnification may be pushed to almost any 
extent, Bat I am dealing at present only with arrangements 
adapted for ordinary use 

In the balance (by Oerthng) that I am now using, the scale 
divisions are finer than usual, and the motion of the pointer is 
magnified four or five times without the slightest 1nconven'ence 
by a lens fixe$ 1n the proper position The pointer berg m the 
same plane as the scale divisions, there 1s no sensible parallax 
In this way the advantage of quick vibrations 1» comb.ned with 
easy visibility of the motion due to the smallest weights appreci 
able by the balance 

To illuminate the scale, the mage of a small and distant gas 
flame is thrown upon it by means of a large plate-glass lens. 
This artificial 1lummation is found to be very conventent, as the 
instrument stands at some distance from a window, but it 1s not 
at all called for 1n consequence of the use of the magnifying 


lens >. 





ON THE DEVELOPMENT OF PERIPATUS* 


AMONG the acquisitions I made during my journey to the 
West India Island of Trinidad, a rich collection of Peri- 
patus stands in the first rank This has put me 1n a position to 
correct many mistakes, and to contribute a good deal to the 
knowledge of the histological anatomy of this mteresting animal 
form, as well as especially to follow the process of development 
from beginning to end — Postponing for the present the anatomy 
of the adult animal, masmuch as we have on this subyect a good 
many studies, some of which are very good &or stance, that of 
Gaffion m Zool Bewtrage, edited by Dr S|aSchneidei), I shall 
confine myself to a preliminary notice of the earligst stages of 
the development of Peipatus, although ney inveséigations have 
not as yet been brought to a conclusion, nor have I beergable to 
devote any attention to the development of the organs I do 
this chiefly because the treatise published by Moseley ard Sede- 
wick from the posthumous notes of Balfom cortains some re- 
presentations of embryos and cross-sections of the same, upon 
whose accuacy in details I, with my 11ch and well pregerved col- 
lection of specimens, and observations on fresh objects, must 
cast some doubt, and the interpretation of which does not beas 
investigation And yet these already serve as evidence foi some 
theoretical explanations of embryonic processes m other groups 
of animals, which 1t would be well to avoid in such a case 
I collected in Trinidad over a hundred specimens of Pertpatus 
Edwards, and a small number of a new species whicle is dıs- 
tinguished by its size from all those hitheito known, ard which 
may briefly be thus characterised The females, whicheare con- 
siderably larger than the males, attain a length of 15 cm anf a 
diameter of 8mm , the males giow to a sıze oí about Io cm “Their 
colour 1s a plain reddish brown above, darkening a little towaids 
the middle line of the back, and growing pale a little towaids 
the sid&§ The head, or, more cdiectly, the forehead, as well 
as the antennz, 1s black, and marked off on the dorsal side by 
a light yellow necklace, which 1s often skghtly intétrupted in the 
middle, from the rest of the body Theunder sid@is of a dark 
flesh colour This species 1s especially characterised by possessing 
forty-one to forty-two pairs of feet, which is the kighest ~ecorded 
number, and a number which differs greatly from that of all 
other species I call this newgspecies Z7 tpatus torquatus © 
The ovaries are two small, elongated bodies, which ar® gene 
rally united along their whole length, and so appear as a nairow, 
spindle shaped body, wluch 1s connected by one or often by two 
dehcate muscular threads to the body wall The ovuies are 
prolonged into the two horns of the uterus, gyhich, each fofmmg 
a bow with several curves, unite amid bgfoie reaching 
the genital pore to form a very short vagina At the point where 
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the ovaries pass cver into the uterus is situated a small, nipple- 
shaped gland and a spherical receptfculgm semunis, the oufice 
of which every egg has to pass before it can enter the uterus 
Now as a large number of embryos,efrom the '' just urrowed '& 
egg to the matued young, aie always found in the uterug it 1s 
very probakleghat each®female Peripatus ıs only fertilised once 

The eggs of Peripatus contain no yolk, and seemg tha} in 
spite of this an animal of half the length that 1t attains when adult 
develops itself in the uterus ott ofa small egg whose dgameter 
is about 0 04 mm , there must be some quite peculiar means 
for its nu'rition, and this 1s the case to the mos#@stonishing 
extent and n the most surprising manner À. - 

As soon as the fertilised egg enters the thin portion of the 
uterus, a small enlargement takes place ın its lumen, whgch 1s 
very narrow and ıs surrounded with very deep eylinderfepithelia. € 
Simultaneoasly with this the epithelium cells mass themselves a 
httle together , the furrowed egg settles upon the epithelium, 
and immed ately the lumen widens a good deal by the epitiselial 
cells of the uterus becoming very depressed at that spa, so 
flattened do they becogesthat they ferm a very thin pavement- 
epithelium, whereas before and behind the ‘‘ breedinggudus ? 
(Bruthole) an embankment 1s formed by the thickening o#the® 
connective tissue of the uteme walls, so as nearly to fill up 
the uterine canal 

Je this stage we find a hemispherical mass of homologous 
cells attached by@a broad basis to the extraordinarily thin 
lining ðf the uterine cavity, a lining which kas béen formed out 
of the two cells that originally surrounded the egg Presently a 
small depression develops ui this hemispherical mass, and now 
the embryo forms something like the half of a hollow sphere, 
still consist ng of but afew cells Though the multiplication 
of these the hemisphere and the cavity m it become a little 
lager, and now a difference is perceptible betwegn the cells of 
the embryo which are situated 1mmediately upon the uterme 
pitnelium and the rest The former, which I shall for brevity's 
sake here call bagal cells, have a long, harrow, ang very cem- 
pact nucleus, whereas the others have a large, circular? granular 
nucleus The basal cells multiply, and m doing so close the 
opening of the hemisphere, al form a layer which, lying between 
the embryo and the uterine epithelium, fastens the former to the 
latter In tleeneantime the cells of the hemispherical mass have 
also multiplied t$ such a degree that the side looking tBwards 
the lumen df the uterus appears thiclfened by the cells mutually 
displacing eack other 

In this stage theew hole condition of the embryo resembles that 
of a flattened hollow sphere waose free wall has been thickened , 
the forger Giameter1s009 mm , and the lessero o7mm The basal 
cells of the embryo now spread themselves out a little, a few 
isolated ones come out from under the embryo, and thus enlarge 
the basis of attaghment—they form an emb, yonzc placenta Fom 
them 1s also developed a very delicate membrane, which becomes 
closely apphed to the uterine epithehum, and envelops the 
embryo—1t may be shortly designated as amon 

In the meanwhile changes are also going on in tlw uterus ;* 
the epithebum of the ‘‘bieeding-nidus” has become a @#ttle 
thicker, the nacle1 have increased ın number,@nd a number of 
small dark brown pigment granules have developed and col- 
lected in the protoplasm of the fiat cells,ewhich for a fong time 
mark off sharply the utere epithelium from the embryonic 
portions s 

The basal cells now multiply to a remarkable exteng, partly so 
as to Inciease the size of the placenta, and partly 1n a direction 
perpendicu'ar toit, forming a solid. stalk upon whieh the embryo 
1s pushed out free int» thg lumen of the ‘‘ breeding-nidus," The 
whole now forms a pyiiform mass, the ttle head of the pear, 
the actual embiyo, 1s, however, now no long allow, cells 
have beer thrust 1p from the side furthest awfy irom the stalk, 
which have filled up the whole * furrow cavity”, a sharp Imt, 
however, 1 visible between them ad the ectoderm et every 
pouf except the place where they havg been invaginated , 
this point, which 1» comparable to the blastop&e of other 
embryos, persists for a long time as the spot whgre matgpial for 
the mner germinal layers is*bemg continually provided by in-* 
vagingtion, andeis still demonstrable ın embryos in Whichathe 
form of Fe'ipatus has long since been 1ecognisqple 

«As socn as thè ‘furrow cavity” ha® been filled up im the 
mgnner that HAs been desciibed, a new oavity develops by 
fission 1n the cential mass of cells This 1s the definite visceral 
cavity °It develops by the emhgyo becoming compd8ed of two 
layers (ectcderm and entodeim) an the half that 1s nearest to the 
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stall, whereas a thick @raminence in which no differentiation 
can be made out, lies ch the side furthest fiom the stalk, One 
must, however, regard its nneimost cell layer as belonging to 

e entoderm, which also 1$ contmued into it. 

While these changes have been talugg place 1n the embryo, 
the **breeding-nidus" has increased considerably in size, the 
utefie epithelium has become thicker, and consists of a finely 
granular mass of protoplasm in whicn large 1ound nuclei are 
found, nd often lie im several layeis one on top of another, 
cell boundgries are no longer recognisable, and the pigment 

. granules, “Which are disappearing, still form a narrow border 
towards the lumen of the uterus — Befo.e and behind the breed- 
nidus is almost altogether closed by great thickenings of 
the uttering walls , In the 1egion of the breeding nidus, however, 
there js a fissure in the connective tissue wall of the uterus which is 
probably a blood space 

The next stage in thg development of the embryo may be 
sho < chagactertsed as the mushioom form, the embryo 
becomes more clearly marked off from its stalk, and expands in 
all directions, but most of all ın the du €cf&on of the longitudinal 

waxigofthe uterus, and now for the first time a bilateral symmetry 
can with certainty be made out, the whole embryo resembles a 
mushroom with a thick stalk, the pueus is oval, as seen from 
above, and ıs a. little broader atone end than at the other, and 
on the surface, towards the narrower end, 1syo beseen a shallow 
depression, which 1s limited towards the broader end by & shight 
piominence — Thifdepiession corresponds to the spot where the 
meso- and entoderms have been invagmated There ıs as yet 
no opefung to connect the visceral cavity with the outer world 
The broader end of the embryo 1s the head end, the stalk «de 
the back, the suface that projects into the lumen of the uterus 
the future ventral surface In this stage a multiple layer of 
cells has@heafy freed itself from the ectoderm, ın front of the 
place where the invagination took place, and it lies, passing oves 
behind into the undiffegentiated cell-mas-, between the ecto and 
enfodermg But is marked off from both of fhem by a distinct 
boundary a 

Now while the embryo increases in length, m&e and more 
cells press in from the ectoderm at the spot that has been ind1- 
cated, and specialise themselves towards the fron} into a real 
mesoderm, which, however, at first, and for e long time aftei- 
wards, occupies only the ventral aspect and alse the lateral 
regions between ectoderm and enéodeim, wherg it of cow e 
multiplies independently p 

In the meanwhile the thickening of the uterine epitheliugn bas 
gone on, it now forms a ring, which surrounds tkree-quarte of 
the circumference of the breeding-nidus, and wéuch as a broad 
zone dfndes the breeding-nidus into two halves, wh&e, by the 
Way, the epithelium has been thickened toa considefible though 
aless degree, the pigment granules have nowedisappeared, the 
placenta has become very large, and the amnion, which has 
attamed a high degree of development, and which consists of 

a numerous large cells with large nuclei, lies closely applied to the 
uterine epithelium 

is only when the embryo has still further increased in 
length, the pait Posterior to the stalk increasing very quickly in 
size, thet the anus and mouth are formed, but not from a 
cdmnfon opening, tle blastopore of Balfour The anus de- 
velop® as a small fissure in the median line upon the prominence 
1n front of the spot where the :nvagination has taken place, but 
the mouti? develops far further forwards as an mvaginateon of 
the ectoderm, consisting of only very few cells This mvagina- 
tion has an inclination obliquely fromebehind forwards as 1t pro- 
ceeds, and reaches the intestine, dividing its epithelium at the 
point of junction Tis mouth invagination has as yet no lumen , 
this makes'itSlfg enrance later, when the embryo already shows 
its segmentation plainly $ 

The first trace of thisgsegmentation 1s the appearance of a 
cavity On each side 1n the oldest portions of the mesodermg, 2.¢ 
in the arftergpr extrefaity of the embryo, which splits the meso- 
derm plates into an mner membrane adjoming the intestine, and 
an ouffr one a@joining the ectódegm, These, however, are still 
copnecied to each other dorsally and ventially „Soon afterwards 
a second pair of similar cavities develops behind, and so dh from 
before backwarfls ‘These cavities that appe im segments, gnd 
which in {Meir appearance closely resemple she original seg- 
mental forfhation of a vertebrate animal, are the first rudim&nts 
of the body cavity The different structures that develop out of 
its walls cannot be made out (ll later — With the exception of 

- the further growth of the posterior end of the embiyo, which 
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soon curves itself, rolls itself up spually, and §nally forms manı- 
fold loops, and of the progress of the segmentatiun, and of the 
corresponding formation of cavities in the mesoderm, no changes 
“ake place ın the interior of the embryo Embryos of P. 
Edwardsii of 1-1 5 mm. length always present the same appeai- 
ance on cross-section an ectoderm slightly thichened on the 
ventral aspect, an extraordinarily thin entoderm, and between 
them on each side a pocket of mesoderm, whore walls touch 
each other in the ventral median line, and which in well-pre- 
served embryos always are closely applied to the ectoderm, as 
well as to the entoderm, but which Slways present a shai ply- 
defined boundary line The anus is still nothing more than a 
narrow longitudinal fisswe , the mouth has at lastgopened 
Behind the anus 1s situated the depression, with the place where 
invagination has taken place 

Externally, on the other hand, a distinct segmentation of the 
body has taken place corresponding to the eavities in the meso- 
deim, the anterior segment (head segment) exceeds all the 
others 1n size, 1t consists of two symmetrical, sphefical halves, to 
which the other segments are connected pSsteriorly , the ventral 
aspect of the head segment contains the mouth opening I 
remark here that the mouth and anal opening that have been 
mentioned must be regarded as piumary in Peripatus , the latter 
closes at a later stage to make room for a later developing stiuc- 
ture, and the former 1s thrust ın further by a new invagination of 
the ectoderm, and becomes converted into the cesophageal 
opening of the intestine (These two observations 1equire to be 
checked, and I shall have to do so by examining other embryos ) 
Each segment carries on each side a eprominence which 1s the 
rudimest of the limbs that aie developed later The first pair 
of limbs 1s surrounded by a number of secondary papillae, and 1s 
drawn into a wide mouth cavity to be utilised as a jaw, the 
second pair gives the papille on whose apices the large slime 
glands afterwards have their orifices e The tentacles are simply 
dorsal comtinuations or prolongations of both head cavities. Now 
at last, after the embryo has attained its full complement of seg- 
ments, the first appearance of the nervous system can be made 
out as a paired ventral thickening of the ectoderm, which, 
soon separating itself from the ectoderm, extends in two 
separate thieads from one end of the body to the other, 
only united by thy brain, which has been developed in 
a similar manner f the head The embryo ifself, until it 
Geve.ops a«lefinite gullet, 1s intimately connected by it» ecto- 
derm, by mdans of *the placenta with the maternal organism, 
and re@ives its wutriment thiough its dorsal stalk, which can be 
qyte properly characterised as a navel-string, and which belongs 
tO the first body segment As soon, however, as it can swallow 
by help of its gullet, this connection 1s loosened, and the embryo 
now'eats the food that 1s provided by the extraoidinarily thick- 
ened uteifne epithelium, which 1s rich 1n protoplasmic materials 
At any rate, from that time forward coagulated protoplasm 1s 
‘always to be found in the intestine of the embiyo, which was 
prev'ously always empty 

This 1s, in a few words, an abstract of the most important 
results of my investigations up to date, which have been made 
upon something hike a hundred young embryos I here abstain 
for the sake of brevity from all discussion, but must, however, 
call &ttention to the fact how little Balfour’s illustrations and 
the descriptions of the editors agree with the facts as they are 
he owen I hope ıt will not be long before I shall be able 
to lay before my fellow-workers my inve-tigations, which I hope 
soon to complete, of these interesting and exceedingly anomalous 
phenomena of embryonic development, accompanied by gumerous 
illustrations 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


"OXFORD —By a mistake let week the stpend of the 
Professorship of Botany was given as soo/ instead of 7007 
with a residence rent free, An election will take péace m 
the course of Hilary term The duty of the professor 1s to 
lectige and give instruction in botany He will also have 
charge and supervasion of the Botanical Garden afid of the 
betanical cdMectons Belonging to the Umversity , and ıt 
wgll be pat of lus duty to make such gaidens and collec- 
tions accessible to and availabJe for the instiuction of students 
attending his lectures Candidates are requested to send to the 
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Registrar of the Umversity then application, and also any docu- 
ments which ,they may wish to submit to the electors, on or 
before Saturday, January 26, 1884 

The Professoismp of Rural Economy—now separated from? 
that of Botany—will be filled up in Decembe Candi- 
dates are requested to send to the Registrar of the Um- 
versity their applications, and any documents they may wish 
to submit to the electors, on or before Monday, Decembei 10, 
1883 — According to the regulations sanctioned by the Court of 
Chancery, the Sibthorpian Professor of Rial Economy shall 
lecture and give instiuctiof on the scientific principles of agii- 
culture and forestry He shall be entitled to “he emolument of 
2007 degived from the benefaction of Dr John Sibthoip, Doctor 
of Medicine, and assigned to the piofessoiship The professor 
holds hus office for a period of thiee years from election, and no 
longer He may be re-elected for a second period of thiee years, 
and no longe: , buteno professor shall hold the professorship for 
more than six years consecutively The professor will have the 
use of tne garden appropiiated for making experiments on the 
subjects of his profes%rship The piofessor shall give not less 
than twelve lectures ın the course of tne academical year, m full 
term, and not more than two in any one week. 


CAMBRIDGE —The followmg are the speeches made to the 
Senate of the University by the Publie Orator (Mr J E 
Sandys) in presenting Professors Foster and Macalistei for the 
complete degree of M A, honorts causá, on Novembei 8 — 

* Dignissime dumme, domine procancellar e et tota Academia 
In hoc ipso loco, duaslecim abhjne annos. unum e Coegn 
maximi Pralectoribus auspicns optimus titulo vestro hénorifico 
exornastis Hodie eundem, tot annorum usu et experientia 
spectatum probaturnque, et Academuze tot us Professoribus merito 
adscriptum, senatus nostri m ordmem honoris causa adsc scimus 
Quantum interim, hujus præsertım laboribus, intei alumnos 
nostros crevent vigueritque phystologie studium, vosmet 1psi 
omnes animo grato recordamini Ut animantium in corporibus 
ex 1pso corde, velut e fonte quodam, salutares illi sanguinis rivi 
per membra omnia fluunt refluuntque, non aliter corporis 
Academici m partes quam plurimas ex noc fonte scientie flumina 
effluxisse atque mde rursus redundasse dix rim, Tal e f&nte 
quot alumnis vires novee reddit sunt quotiens ex alu-unis 
rivult fontenf ipsum denuo auxerunt! E iscipulis vero tam 
multis cum magistro tanto feliciter consociatis, plur*mos adhuc 
superesse, nonnullos etiam adesse hodie gafiemus ? unum illum 
non sine lacrimis desideramus qui nascentis evite prithozdis 
hujus auxilio sagacissime Investigatis, nuper iter Alprum cy- 
mina, in 1pso ætatıs flore, moite 1mmatura. e nobis est abreptus 
Talrum filiorum progenies Matri Almae indies nova succiescat 
magistiorum talium accesionibus et Professorem et Seratdium 
ordo identidem nobis augeatur ! e 

“Vobis 


Physiologize Professorem illustrem, MICHAELEM FOSTER.” 


** In Professcribus novis vestro omnium nomme salutandis, fato 
quodam iniquo successors laudes decessoris desideria. nonnunquam 
ahquatenus ımmınuı videntur Hodie veio ornat adhuc Profes- 
sorum ordinem eloquentissimus ille Anatomie Professor qaem diu 
sumus admirati — Íntegio igitur Sinceroque gaudio Protessgrem 
ilum salvere jubemus, quem Caledonia Huberne quondam 
donavit, Hiberma Bntannice nuper reddidit | Salutamus vigim 
qui corporis humani scientiam interiorem, antiquissimumeillud 
atque regium (uti nuper audivimus) scribendi argumentum, quasi 
propuam provinciam penitus exploravit, QU ne his qudem 
finibus @ontentus, sed etiam in aWas reium nature regiones 
egressus, non modo de zoologia et de comparativa quae dicitur 
anatomia egregie meritus est, sed gedogiæ quéque operam 
singularem impendit, petrogiaphize preesertim 1eceftrores, pro- 
gressus cunosrate minuta perscrutatus Idem et litterarum 
amore et hnguarum peritia insignis, inter reium antiquarum 
monumenta. ne hieroglyphica neglexit, neque historiam ecclesias- 
ticam intactam relqmt Eigg non um tantum Collegio std 
toti Academie gratum est, virum tot tantisque anımı dÉ$tibus 
instructum, societati 1l tam cito esse zdscriptum, cui medicinze 
studia commendavit olim vir et de litteris antiquis et de scientns 
recentioribus przclare meritus, Thomas Linacre 

** Vobrspresento Collegu Divi Johannis socium, AnatÓmie 
Professorem insignem, ALEXANDRUM MAACALISTEg." 


e 
The allusions to the growth of the physiological school, go 
the loss of Prot F M Balfour, ig Pref Macaligter’s imaugural 
lecture with its happy antiquarian illustrations, and his speedy 
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enrolment as a Fellow of St John’s, «were heattily taken up by 
the members of the Senate and the undergraduates Present 

The Special Board fo. Medicine wublsh for the guidance og 
students proceeding to medical ard surgical degrees the following 
schedule defimng the sange of the examination m elementary 
biology under the 1egulations which come into effect on the fust 
day of Janvary 1884 (Grace, November I5, 1883) The efm- 
ination m elementary biclogy will have reference to p(t) the 
fundamental facts and laws of the morphology, histology, 
physiology and life-history of plants as ilustiated by tz following 


types Saccharomyces, Protococcus, Mucor, Spu ogy ChaPa o0 .. 


Natella, a fern, Prius, and an angiospermous flowering plang, 
(2) the fundamental facts and laws of animal mot pholggy, as 
illustrated by the following types: Amala, Parantecum ol @ 
Vorticedla, Hydra, Lumbricus, Astacus, Anodon, Amphgoxus, 
Scylhum, Rana, Lepus Under the head of vegetable physio- 
logy the stadent will not be expected to deal with special 
questions 1elatmg to the more highly differentiated flowering 
plants He will be e gcted_to show a practical knowledge of 
the general structure of each of the animal types above specified, 


and an elerrentary knowledge of the chief biological laws wénch œ 


the structural phenomena illustrate He will also be expected 
to show an elementary knowledge of the general developmental 
histgry of Amphioxus and of Rana He will not be expected 
to deal with purely ehysiological details 

The eubject announced for the next Adamse Piize to be 
adjudged in 1885, is as follows Investigate the laws governing 
the interaction of cyclones and anticyclones on the earth's 
surface In order to give precision to this, the following Sugges- 
tions are given to the examiners —An infinite plane has su face 


density = (where gis gravity), on one side of itis air in equi- 
7T 


e 

librium, the density of which must diminish according to the 
Barometric Jaw as we recede from the plane The system re- 
volves as a rigid kody, about an axis perfendicular te the plane, 
with a constant angular velocity w If one or more® vortices, 
with a revolution either consentaneous with w (cyclones), or 
adverse thereto (anticyclones, be established in the air, mnves- 
tigate their motions It may be well to consider the axes of the 
vortices as estlaer sti aight or curved, and perpendicular o1 inclined 
to the plane. If possible, pass to the case in which the vortices 
exist m the Atmosphere surrounding a fotating globe 

The Rev He W Watson ‘has been approved for the degree 
of Sc D —Prof Darwin 1s anangmg to give a couse of prac- 
Em PREDA. #4 astronomy with the instiuments under his 
charge Next gem Mr H H Turner of Trinity College will 
undertakegtkis Course — The General Board of Studie 1n re- 
Issuing its recommendations as to Readers, Demonstrators, &c $ 
has asked that power be given to the Museums and Lecttire 
Rooms Syndicate to obtain plans for a foundry for the Depart 
ment of Mechanism, for buildings for Botany, and for additional 
buildmgs for Comparative Anatomy and Physiology —It is re- 
commended that a Curator of the Museum of Ge#eral and * 
Local Archeology be appointed, at a salary of 1007, per anu 
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SCIENTIFIC SERT@LS . 


ou nal of the Franklin Zustitute, vol cry No 694, October, 
1883 —The commercial and dynamic efficiendles of steam- 
engines, by Prof R H Thurston In this paper thege are cal- 
culated the ratio of expansion to furnish power most economically, 
the maximum efficiency of g given plant, and maximum efficiency 
of fluid, when such data ave taker into account, as total annual 
cost of steam, and total annual cost of al items variable with 
size of steam-cylmder —Mr R Grimshaw, àf Shaper on the 
steam-engine indicagor as a detectoi of lost motion, describes the 
use of the indicator o pick out defective setting of cranks, cross- 
heads, &c — The next three articles ai on the water sfbply of 
citiesn ancient times, on oil-dressed beltinge and a @pport on the 
pressure-governed gas-meter and burner —The address by Pros 
Rowland, entitled ** A Plea for Pure Science,” Bitely re®tinted 
in NATURE 1s also reproduced in extenso * 6. 


d nBalen der Physik und Chemie, xxu No Io, contams a 
long memoir by Paofessors Sohncke and SVangétm on interfer 
ence phenomenaeobtagned with thin and espegially &th wedge- 
shfbed lammz The article will be “continued in the next 
number,--On the changes of volume of metals and alloys on 
melting, by Prof Exlhard Wiedefiann The metals were®cast 
in thm rods, then dropped into a nearly-fitting glass tube, 
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endime nito a capillgiy The wide end was sealed, and a dilato- 


metric fluid such as oil igfrofuced The conclusions arrived at 
are that tin, soft solder, and probably also lead, expand on melt- 
mg, but bismuth contracts & Many observations were made on 
alloys gf bismuth and lead —On the lquefaction of oxygen, 
nitrogen, and carbonic oxide, by S. vore Wiobley-kr and C 
Olszewski Intense cold was obtained by evaporation, under 
reduted pressure, of liquefied ethylene in an apparatus modified 
from that of Cailetet Temperatures were measuied by a 
hydrogen pressure-thermometer Oxygen pioved to be liquefi- 
able at te@peratures varying fiom —129°6 to —135 8 C, 
. ainder*presSüres varying fiom 27 02 to 22 2 atmospheres The 
liqgefaction of nitiogen and of carbonic oxide proved more diffi- 
cult, ag was not accomplished at a temperature of — 136°C, 
even undei@a piessuie of 150 atmospheres, though a sudden 1e- 
lease e$ pressure produced a temporaiy mist of condensed 
spheiules, and a slower release of pressure yielded a deposit of 
liquidewith a distinct mengcus Liquefied nitrogen and liquefied 
caibong: oxide ate both colourless and transparent —On the 
internal friction of certaine solutions, ng on the viscosity of 
water at.different temperatures, by K Y Slotte The 1esults 
onfisn those previously obtained by Rosencrantz and Po1eulle 
—On a lecture apparatus for demonstrating Porseulle's law, by 
W C Rontgen —On the deduction of the crystal systems from 
the-theory of elasticity, by H Aion, a mathematical discussgn 
of the possible cases azising from the position wf planes of sym- 
metry, proving that po other» tnan the recognised six systems of 
ciystals can exist —On the properties of benzine as an insulator 
and as a substance exhibiting electiic reaction, by H Hertz 
Pue benzine appears to be remarkably good as au 1nsulatoi and 
remftkably free from 1eaction effects —On the influence o^ gal- 
vanic polarisation on friction, by K Watz Theats of the 
phenomenon digcoveied by Edison, and iecently examined by 
K R Kof —On the properties of calc-spar in the homogeneous 
magnetic field, by Fı Stenge:.—Notes on a photometuc appa- 
ratus, by Jgeonhard Weber—On ‘‘the Exhibition of the 
T1eatise oft Light" of Ibn al Haitam, by E Wiedemann —On 
the Cologne an-pump of the year 1641, a historical not ce by 
Dr G Berthold —Remarks on theememow of Het Chiisthian- 
sen, ‘‘ Researches on Heat-Conductivity,” by A Winkelmann 


Atts of the Royal Academy der Lincei, July, 15, 1883 — 
Obituary notice of William Spottiswoode —Two communica- 
tions from Signor Tacchim on the qpservations made by nım at 
Caroline Island during the solar eclipse of May &, 1883 —On 
the average variation in tension of the atnfospheric aqueous 
vapour according to latitude and elevation in Italy, by A Lig: 
—Meteorological observations at the Royal Obsegvatory of the 
Campidaglio for the months of June and July —Moe of the 
present number 1s occupied with the new reforms andgstatutes of 
the Academy, whose constitution has recently bgen remodelled 
There are also long inventoires of the works of ait, furniture, 
and fixtures of the Palazzo Corsini, which has been puichased as 
the future home of the Academy 


Resta Screntefico Industriale, Florence, September 15-30.— 
The total echpsqe of May 6 Results of the observat ons of 
Tacchim, Janssen, and otheis, ın Caroline Island —Eclipses and 
teiiestrja[;magnetism, py P Denza All connection is denied 
between eclipses and magnetic phenomena —On the compressi- 
bility of wate, wy S Pagliam and G Vicentint —A new electro- 
dynamometei, by Prof Bellati —Oh the deformation detected 
by Gouy in polarised electiodes, by A. Volta —An 1mpsoved 
reversible magnetico electiic machine, by M Delaurier —Ana- 
tomical description of two extiemele ime birds (Somateria 
molhssuma and Phalayopus fulwarius)*preserved m the Civic 
Museum of Venice, by P A Nmn —On the fossil vertebrates 
of the Miocene ®fofmations in the Venetian Alps, by Baron 
Achille de Zigno —On the fossil gastropods,” cephalopods, and 
corals of the lowe: titong formations of Sfcily, by Dr G de 
Stefano e 
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* SOCIETIES AND» ACADEMIES 
e ? LONDON . " 
Chemical Soeiety, November 15 —Dr, Perkin, F R S , pre- 
sident, in the chan —I?was announced that a ‘allot would tate 
place at the*eext nfeeting (Dec 6) — The following papers ware 
read —On, the estimation of starch, by C O'Sulhvan The 
methgd may be briefly describes as follows —About five grms 


. of the finely ground grain are successively extracted with ether, 
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alechol (sp gr 090), and water at 35° to 38° Fat, sugar, 
albuminoids, amylams, &c , are thus got rid of The starch in 
the washed iesidue 1s gelatmised by boiling with water, cooled 
to 62°, about 003 grm diatase (prepared by precipitating a 
c8ld, aqueo `s extract of malt with alcohol) added, the starch 
1, taus converted entirely into maltose and dextiin, and by a 
quantitative determination of these two products the starch 
originally present can be calculated The author states, as the 
1esult of his experience with the method, that the difference 1n 
results obtained by any two observers need not exceed 0 5 per 
cent of the total sta.ch —On the illuminating power of ethylene 
ghen burnt with non luminous combfistible gases, by P F 
Frankland The author summarises his results as follows — 
Pure ethylene burnt at the rate of five cubic feet per how: fiom 
a Referees Argand burner, emits a light of 685 standard 
candles, the illuminating power of equal volumes of mixtures 
of ethylene with eithe: hydiogen, carbon monoxide, or marsh 
gas 1s less than that of pure ethylene , when such mixtures con- 
tain 60 per cent of ethylene or more, the illuminatipg power of 
the mixture 1s but slightly affected by the nature of the dilu- 
ent, 1 mixtures containing less than 60 fr cent of ethylene, 
the illuminating power is the highest when maish gas, and lowest 
when caibon monoxide, 1s the diluent —On the products of de 
composition of aqueous solutions of ammonium nitrite, by G 
S Johnson The nitrogen evolved fiom alkaline solutions of 
ammonium nitite contains no oxides of nitogen, nitrogen 1s 
evolved from aqueous solutions below 100°, by adding crystallised 
cupiic chloride, a continuous evolution of pure nitrogen takes place 
inthe cold When solutions ae acid, the mtrogen may contam 
4 per cent of mitric oxide About 2 pe cent of the nitrogen 
evolved My the cupric chloride 1s stated by the author to possess 
peculiaily active properties, and forms ammonia when passed 
with hydrogen over spongy platinum —On the estimation of 
iron by standard potassium bichromate, by E B Schmidt. The 
author recommends the above processbut states that zinc should 
not be used to reduce the iron, as it interferes with the end 
reaction with potasium feiricyamide He prefers Kessler’s 
method of reduction with stannous chloride 


Western Microscopical Club, November 5 —Mr W. 
Crookes gave a lecture on ‘‘Recent Discoveries in High 
Vacua” He NWlusteated his theme with a series of brilliant 
and inteiesting expénents The effects were pzoduced by 
a large electric coil, having sixty miles of secondary wire, 
and woiked by twa cells of a storage-battery The coil, 
when atgached to its full complement of thuty cells, would 
give a spark in air of twenty-four inches ‘‘ High vacua” 
wefe defined as those ranging from above the 1/1000 to the 
1/100,000,000 of an atmosphere Aur and all gases are con- 
cerved to consist of myriads of excessively minute molecules, 
which in tke ordinaty state vibiate with enormous velocity , but 
being crowded together 1n that condition their extent of vibration 
isimpeded by each other, and 1s, ın fact, limited to a path of 
only 1/10,000 of a millimetre When, as ma partial vacuum, 
there aie fewer of these molecules, they have more room 1n which 
to vibrate, and hence their “mean length of path” 1s increased, 
Under the influence of electiicity these molecules are driven 
1n straig&t limes fiom the negative pole Ina comparetively low 
vacuuwi, on the passage of an electric curent, the residual air 
assumes a Stratified condition, showing alternate ght and dark 
bands The width of the dark bands marks the length of the 
excurs#ons of the molecules Further exhaustion increases the 
width of these bands, so that m a vacuum of 1/1,000,000 of an 
atmosphere the free path of the molecules was seen to extend 
to about fom imches By Means of an exhausted V@shaped 
tube ıt was shown that these molecules are driven from the 
negative pole fn straight» lines, and hence cannot turn a corner 
First one Iu®b of the V, then the othei, was connected with 
the negative pole of the coil, with the result that each in tuin 
was in darkness In another vacuum-tube a concave nega- 
tive pole was fixed; the molecules were diiven normally 
froh this concave surface, and, meeting the cylindrical surface 
of the®lass inclosure, were thrown into beautiful caustic curves 
That these molecules, under the influence of electricity, pos- 
sessed mechanical force was shown by causing them to impinge 
on the vanes of a radiometer, when a rapid rotation took place 
On r&eising the cugent, tlee dnection of iotation wae also 1e- 
versed Thitethis wasenot due merely to the passage of an 
elece current was shown by a vacuum-tube containing a small, 
ho@zontal ‘‘water-wheel ” Its upper and lower floats being 
struck equally by? the radiant m&tter, no motion took place, but 
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on diverting theeflow of radiant molecules by means of the ex- 
ternal applieatien of a magnet, the molecules were caused to 
strike the upper floats only, when revolution took place By 
reversing the magnet, the path of the molecules was diverted 
so as to strike the lowe: floats, and thus to reverse the rotatioh 
Radiant molecules are not attracted by one pole of a magnet 
and repelled by the other, but tend to rotate round the noth 
pole m one direction and round the souta pole in the opposite 
direction Hence, with a horseshoe magnet, they aie deflected 
malmneat mght angles to the line that joins the two poles 
The mechanical effect of the 1mpact of these radiant molecules 
was further shown by converging them by means of a concavg 
negative pole to a focus ın which was a small bundle of platinum 
wires @ These wires were rapidly 1aised to a white heat by the 
vigorous though inaudible bombardment Further, tne impact 
of radiant molecules on certam bodies prcduces phosphorescent 
light, thus they giveto potash-glass a green and to lead-glass a 
blue tinge If im*&n exhausted tube an obstacle, such as a piece 
of mica in ghe shape of a cross, be set up, a daik shadow of it 
1$ thrown on the positive end of the tube, the part surrounding 
the shadow bemg rendered phosphorescent by the impact of the 
molecules On suddenly removing the obstacle, the part that 
was in shadow glows brighter than in surrounding luminous 
space ‘This effect 15 due to the molecules acting suddenly on a 
new and, as 1t were, untned surface 


CAMBRIDGE 


Philosophical Society, October 29 —The following officers 
for the ensuing year were elected — President, Mr Glaisher , 
Vice-Presidents Prog Cayley, Prof. Stokes, Lord Rayleigh, 
Treasurer, Mr J W Clark, Secretaries Mr Tretter, Mr 
Glazebrook, Mr Vines, New Members of Council Prof 
Humphry, Prof Babington, Prof Adams, Prof Newton, Mi* 
F Darwin, Mr Shaw, Mr Sedgwick —The followirg papers 
were communicated to gc Society —On the effect of viscosity 
upon the tides, by Rev Osmond Fisher —Note on Mr Larmor's 
communication on ‘Critical Equilibrium," by Mr. Greenhill — 
On some general equations which include the equations of hydro- 
dynamics, by Mr M J M Hill 

EDINBURGH 


Mathematical Society, November o,—Mr J S Métkay, 
FRS „in the char —The openingegddress of the session 
was delivered by Prof Tait, who chose for his subject *'List- 
ing’s Topologie "—The office bearers elegted weré —President, 
Thomas Mur, F R.S E , Vice-President, A G Barclay , 
Secretary and Treasurer, A Y Fraser, Committe? R E 
Allardice, Wilham Peddie, Robert Robertson, David Trgull, 
BSc, 

PARIS Š 

Academy of Sciences, November 12 —M eBlanchard, 
president, ın the chair —On the velocities acquired in the 
interior of a vessel by the diverse elements of a fluid d tring sts 
discharge through a lower orifice, and on the simple means 
possible to be employed ın determming very approximately the 
numerical residuums of slightly converging double series, by MM 
de Saint Venant and Flamant —Extract from a letter addressed 
to M Daubrée by M Nordenskjold on the results of leis recent 
expedition to Greenland —On a tribasic oxalate of alungna, by 
M. Mathreu-Plessy. —Note on the letter communicated to the 
Academy by M Martial, Captain of the Romanche, on his yeturn 
from Tierra del Fuego and neighbouring waters, by Ve Alph 
Milne-Edwards Soundings and dredgings were taken at 
depths ef 600 metres, a careful study was made of the 
fauna ‘and flora on the mainlarl, as well as of the Fuegian 
aborigines, and 167 cases of collections were brougLkt back, 
including two skeletons of whales, and severf living speci- 
mens of ammals and plants - On his return M, Martial deter- 
mined the presence of a deep trough about the twentieth 
meridian south of the equator, 7370 metres deep, near the ridge 
of submarine banks discovered by the Challenger and Gazelle — 
Observations on the Pons-Brgoks comet made at the Observatory 
of Nice (Gautier-Eichens equatorial), and comparison with MM. 
Schylhof and Bossert’s ephemerides, by M Perrotin.—On cer- 
tain astronomical formulas of Hansen and Tisserand, by M P 
Appell —On the asymptotic Imes of wave surfaces, by M G 
Darbouf —On the functions of twe indepgndent variables 1en- 
dered invariable by the substitutions eof $ discgntinued. group, 
by M E Picard —Note on the nature of an algebraic reldtion 
between two uniform functions of an. analytical point (x, y& by 
M E. Goursat.—On an algeBraic problem *in the theory of 
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elimination, by M Cypaiissos Stéphanos Eri deos of the 
differential pyrometer patented ime February, 1882, by E. 
H Amagat —On an optical photomefei, by M L Simonoff 
—On the measurement of electromotor foices (vo illushia- 
tions), by M E Reymer —On af electric sounding apparafus 
for great depths (fou illustrations), by M E de la @roix — 
On a rapid fhethod for determimmg the work absorbed or pro- 
duced by a dynamo-electric machine, by M Pierre Picardg—On 
a new senes of combinations of titanium, by M A. Piceni — 
Qualitative research and quantitative analysts of zinc afid lead in 
iron ores, by M A Deios —On the formation of considerable 
quantities of alcohol ın the fermentation of bread a#tuffs,.by M. 
V Maicano —Determination of the causes tending to diminish * 
the susceptibility of certam regions of the organism to the#rus 
of bacterian or symptomatic charbon, transforming afat% into a 
prophylactic inoculation, by MM  Arlomg, Cornevin, an 
Thomas —On the source of the imperfectly-oxydised sulphur 
present ın urme, by MM R Lépie and G Guerin —On the 
development of the bianchia of cephalopods, by M L Joubin. 
—On the functions of the 1enal sac in. heteopods, bf M L 
Joliet —Remarks onite Crocoduus robustus, Vaill and Giand., 
of Madagascar, by M L Vaillant —On the osmotı® foce of 
diluted solutions, by M Hugo de Vries —On the interpretation 
of an experiment by Hales touching the function of vegetable 
vessels, by M J Vesque —Note on the direct observation of the 
movement of watg in plants, by M G Capus —Remarks on 
the saccharoid and serpentine limestones of the, northern slopes 
of the Pyrenees, by M Duieulafait —On th® causes of abnormal 
winters (five illustrations), by M L ‘leisserenc de Bort —The 
election was reported of M Chaicot in place of M Gloquet in 
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SCIENTIFIC WORTHIES 


e 
XXIII —SIR CHARLES WILLIAM SIEMENS, BORN 
APRIL 4, 41823 , DIED NOVEMBER 19, 1883 


HE death of Sir Wilham Siemens, coming as it did 
semguddenly and unexpectedly, has been felt as a 
severe blow'and guef through a far wider circle than that 
of his persomal friends His work for the last five or six 
years has interested the general public to a degree that 
has perhap® never before been the lot of any man devoted 
to science as he has been Not only the epeople of his 
adopted coumjry, England, but the larger public of the 
whole"ivifsed world, have been deeply interested in the 
electric lighting, the electric transmission of power, the 
electric railways, the regenerative gas furnaces, and the 


conversion of fuel into gas to feed them, and “the pros- « 


apect of smoke abatemerf by this mode of dealing with 
oal, and the improvements it has helped to make m the 
manufacture 8f steel, in all of which they have recog- 
used Sir William Siemens as an onginator, a devoted 
worker, and a friend The Portrush and Bushmills 
slectric tramwayin the north of Tieland, one of the most 
;plendid and interesting of his achievements, now carnes 
"assengerseon a g1@and a half miles line of steep gtadients 
nd sharp curves, at a gootl ten miles an hour, solelygby 
sater power of the River Bush, driving; through turbines, 
4 250 volt Siemens dynamo at a distance of seven and, a 
alf aniles fror the Portrush end of the lne J&st two 
aonths before his death he was present, and the writer 
f this article had the great pleasure of being present with 
1m, at the formal opening to the public by the Lord- 
ieutenant of Ireland, Earl Spencer, of this transcenglent 
ift of science to mankind Hus death is mourned as ane 
reparable loss, and the thought that advances in so marfy 
nes of beneficent progress, carried on by his untirmg 
ctivity and his splendid zeal, are so suddenly stopped 
as caused most grievous disappointment 

William Siemefts had the great characteristic common 
rall men Wto have left their mark on the world, the 
uferoutum utgentun, in which thought leads to instant 
ton =Wheneh@was only feventy years old he came to 
ngland with hes brother Werner, to realise an invention 
r electro gilding , and, persevering thfough the com- 
ication of difficulties naturally met with by young men 
astiange land, with little knowledge ofeits language, 
ey succeeded in proving the usefulness of their inven- 
m, and getting it cargiegl into practical effect through 
wise and kindly fppreciation of Mr Elkmgton 
icouraged by this success, Wiljam Siemens retttrned a 
ir later with hf chronometric governor, an invention 
remarkable beau and Ingenuty, in which, by the 
tion of a" prveted. framework carrying an idle wheel 
red jp bevel wheels on two shafts m line, or geared to 
outer and Ynner circumferences of concentric wheels, 
ating in opposite da ections of coaxial shafts, the Mge- 
at of one wheel iseeausef to keep time with that of the 
er We believe that although thegnvention was not 


a 


The Steel Engraving, which was put in hand some time ago while the 
vhich has now passed avay was rich in promise as well as achievement, 
t yet fimshed — It will be issued with a future number —Ep 

^VoL XXIX —NO 735 


NATURE 





1 
1 


| 


97 


Y 
. 





. 

a commercial success, and 1s not generally known in this 
county as practically realised except in its application to 
regulate the motions of chronoscopic instruments in the 
Royal Observatory of Greenwich, 1t may yet be destined 
to have large practical applications 1n engineering 

One of William Siemens's early inventions was his water- 
meter, which exactly met an importantepractical require- 
mentpand has had a splendid thirty years’ success. It 
realised curiously subtle hydraulic principles, which, evef 
| irrespectively of the practical value of the instrument, 
may interest readers of NATURE Imagine a Barker’s 
| mul] running absolutely unresisted The discharged water 
| must have approximately zero absolute velocity on leaving 
| the nozzles in other woids, its velocity relatively to the 
| nozzles must be approximately equal to the contrary 
| absolute velocity of the nozzles Hence the machine will 
| rotate in sample proportion to the quantity of water 
! pgssing through it. By an extension of similar considera- 
| tions at 1s easy to prove that 1f the wheel, instead of being 
anresisted, 1s resisted by a force exactly proportional to 
the square of its angular velocity, its velogity must stull 
be proportional to the quantity of water passing through 
it pei unit of time Thus, provided this law of resistance 
is maibtamed, the whole angle turned through by the 
wheel measures the whole quantity of water that has 
passed Now think of the difficulties which Siemens had 
to overcome to realise this principle What we have 
roughly called a Barkers mill must be completely ın- 
closed in the supply water-pipes, its nozzles discharging 
intowater,netintoair It must be of very small dimensions 
to be convenient for practiéggand its bearings must be kept 
oiled to secure, not only that ıt may not be injured by the 
wear of running fox years, but also that the constant 
frictional forces of solid rubbing on solid may be as 
noting compared to the 1esistance, proportional to the 
square of the velocity, exerted by the circumambient 
liquid upon aewheel with sharp edged vanes rotating in it 
Aíter a few years of trials, difficulty after difficulty was 
overcome, and the instrument did its work with the 
accuracy and convenience which met practical require- 
ments It was we believe the protection offered by the 
Butish Patent Law, which, in the case of this very mstiu- 
ment, allowed Siemens to work it out 1n. England, and 
so helped himgeventually to find his home among us, and 
to give us primawly the benefit of his great inventiveness 
in all directfops , while the want of similar protection 
usmder German law at that time rendered ıt practically 
possible for him to work ent so difficult an invention » 
in hís own country 

In electric inventio Williams Siemens has been asao- 
ciated with bis brotha Werner, and the world has profited 
largely by this brotherly cooperation of genius More 
thay a quarter of a century ago, they brought out what 1s 
now known gs the Siemens armature, «The writer well 
remembers adnfiring 1t greatly when he first saw it (he 
believes at the London Exhibition of 1862), mounted 


»| befaveen the poles of a multiple steel horseshoe magnet 


and sgrving forethe transmujter in*an electric telegraph 

That was what we may now call the one-coil Siemens 

armature It suggested mevitably the mounting of two 

or more coils on the same iron corb, 1 meridional planes 

at equal angles round the axis, and as nearly equal and 

similar m all respects as ise &llowed by the exigencies of 
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completing the circuits with the different portions of wne 
laid over one another, and bent to one side or theeother, 
to avoid passing through the space occupied by the bear- 
ing shaft The principle of electro-magnetic augmenta- 
tron and maintenance of a current without the aid of 
steel o1 other permanent magnets, invented by Werner 
Siemens, and als& independently by Wheatstone and S A 
Varley, was communicated to the Royal Society by Welham 
Siemens on February 14, 1867, in his celebiated paper “ On 
the conversion of dynamical into electric force without the 
aid of permanent magnets” This paper 1s peculiarly 
interesting? as being the first scientific enunciation of that 
wonderful electro-magnetic princ:ple,on which are founded 
the dynamoeelectric machines of the present day Soon 
after came the Paccinotti-Gramme ring, fiom which 
followed naturally the suggestion of the mode of connec- 
tion between the coils of a multiple-coil Siemens arma- 
ture, described in the Siemens-Alteneck patent of 185, 
and made the foundation of the Siemens dynamo as we 
now have it, whether as given from the Siemens fim, or 
with the modyications of details and proportions, valuable 
for many practical purposes, which have bgen contributed 
by Edison and Hopkinson The evolution of thé Siemens 
armature, as we now have it, in this splendid machine, 
from the rudimantary type which the writer saw a quarter 
of a century ago, 1s one of the most beautiful produtts of 
mventive genius, and is more like to the growth of 
a flower than to almost anything else in the way of 
mechanism made by man 

Space prevents us from more, than meationing the 
works of William Siemens ang his brothers, Werner and 
Cail, in land and sea telegraphic engineering, and their 
great achievements 1n Atlanti@ cableelaying The Faraday 
bore particularly the mpiess of Wsliam Siamens's piactical 
genus  ltis remarkable that a ship capable of doing what 
no other ship afloat can do ım the way of manceuvie, as has 
been proved by her success 1n the difficulteand delicate 
operations of laying and lifting cables ¢n depths of 2500 
fathoms, and of cable repairing in all seasons and all 
weathers, should have been the work of a landsman, born 
1n the middle of Europe, who early made himself a sailor 
1n cable-laying expeditions in the Mediterranean and the 
Black Sea, but whose hfe has been chiefly devoted to land 
engineeiing and science D 

On the roth of this November the writer of the present 
aiticle was accosted in a manner of which, fost persons 


, occupied with science have not infrequent experience *— 


* Can you scientific people mot save us from those black 
and yellow city fogs?” The instant answer was—“ Su 
William Siemens ts going*to do it ¢ and I hope if we hve 
a few yeais longer we shall have sen almost the last of 
them” How little we thought that we were that very 
evening to lose the valuable life fron which we gere 
promising ourse$ves such great benefits eMay we not 
hope that, after all, the promise was not vain, and that, 
although Sir William Sıemens is gone from among us, 
the great movement for smoke abatement, in which he 
has so earnestly labouted dying the last thize yegrs of 
his hfe, may have full effect Ei . 

Just mne days previously, the writer hd received a 
letter from Sir William Siemens, saying nothing of 1ll- 
ness, but full of plans for the immediate future chiefly 
an address to the Society ofeArts and tbe realisation at 


‘ 
Sherwood of his method for the smokeless süpyly of heat. 
to a steam bole, by the combustione of hydrogen, 
carbaretted hydrogen, and carbonic oxide, obtaine® from 
the cohhversion*into these gases of the whole Combustible 
material of the coal, together with some hydiggen and 
oxygen from water, and oxygen from air, in his gas-pro- 
ducing kiln “The producer will be in ful? operation at 
Sherwood by that time ? were almost tffe last words re- 
ceived by the writer from his friend, kindly inviting: bun 
to come and see the new method in operatio the end 
of the present month A short time befðre, in travelling 
home from Vienna, wheie they had been &ssociated in 
the British Commission fer the Electrical Exhibition, 
Sir Wilham Siemens had told the writer that without 
waiting for a®ptrfected gaS-engine to use the products of 
combustion as direct motive agent, and segive the very 
highest attainable economy, he expected by using the 
gas from his produce: as fuel for the fire of a steam 
boiler, evgn on a comparatively small scale, like that" o! 
his appliances at Sherwood foi elegtric lighting and the 
electric transmission of power, Ê be able to obtain bette: 
economy of coal for motive power than by burning tht 
coai duectly 1n the usual manner ın a furnace, under thi 
boiler And futher, what is specially interesting te 
persons planning isolated installatigns foi electric hight 
he beheved that the labour of tending the producer anc 
boiler and steam-engine woyld be on the whole consider 
ablv less than that which 1s require’ eon the ordinar 
plan, with its incessant stoking of coal into th 
furnace under the boiler, as long as steam ıs t 
beekept up There is something meapressibly sac 
ewen Jn respect to a comparatively small matte® hk 
this to see the active prosecution of an experiment so fu 
of .nterest and so near to a practical solution, sudden 
cutgshort by death But the great things done byeSr 
mers with gas produced in the manner referred to abov 
first m the gas glass furnace, describgl with glowir 
admiyation by Faraday on Friday evening, Junt 20, 186 
in his last Royal Institution lecture, and more 1ecently ; 
connection with another great and exceedingly valuab 
invention, the Siemens process for making steel, by usn 
the oxygen of non ore to burn oat part of tlie carb: 
fram cast 1ron, and still more cently in fhe heagng 
the retoits for the production of ordinary lighting gas, © 
winch a large increase has*been obtaine@ m the yield 
gas per ton of goal used, arè acheeved i@sults which 1 
afte: the inventor has gone, and which, ıt ıs to be hop 
wil give encouragement to push farther and farther on 
practical 1egfisation of the benefits to the world from t 
legacy of his great inventiags 
A most mteiesting article, ens she,life and work of. 
William Siemens m the 725225 of November 21 conclu 
with the following words, in which we fully sympathise 
“Those who knew him may mourn the kindly heart, 
generous noble natare, so tolerar of imperfect ku 
ledge, so impatrent only at charÉtamisnffand dishones 
eth? nation at large has lost a faithful sevanj, chif am: 
thos¢ who live only to better the lfe of their fellow-n 
byssubguing the forces of natuie tẹ thew use Look 
back along the line of England’s sélentific worthies, tk 
are few who have, served the peoples better than this 
adopted son, few, if any, whose life's rec8rd will show 
long a last of useful labours "' 
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in private hfe Sir William Siemens, with his lively 
bright intelhgence always present and eager to give 
pleasure “and benefit to those around him, was a most 
lovableman, singularly unselfish and full of kind thought 
and care for others The writer of the present article has 
for neatly & quarter of a century had the happiness of 
personal frienftship with him The occasions of meeting 
him, mole frequent of late years, and more and more 
frequemito the very end, are among the happiest of re- 
collections he theught that they can now live only in 
memory 19too full of grief to find expression in woids 


e WILLIAM THOMSON 


Ingaddgtién to the above notice by a master-hand we 
give the following details of Sir William Siemens’s hfe 
and of the sad and solemn closing scene 

e 


CHARLES WILLIAM SIEMENS was born at Lenthe, 
in Hanayer, on April 4, 1823, he was educated at 
Lubeck, the Polytechnic School of Magdeburg, and had 
the advantage of gtting for a couple of sessions under 
Professors Wéhler and Himly at the Univeristy of 
Gottingen, finishing his academical career at the age of 
nineteen * Hegtfy ed one year at the engine works of 
Count Stolberg, and when twenty yeays of age landétl in 
England to introduce a new process of electro deposition, 
and, as stated above, was so successful that pe tide 
Erland hissthome Another early invention of the etwo 
brothers was one which Faraday lectured upon at the 
Royal Institution one Friday evening under the title of 
the “ Anastatic Printing Process of the Brothers Stensens ” 

Between his twentieth and thirtieth years hé wag 
mainly engagegl in problems connected with mechanigal 
engineertng, improving the chronometric governorgbring- 
«ng out a double-cyhnder air-pump and a simple water- 
meter which has been extensively used both in this country 
and on the Continent When twenty-four years of age he 
constructed a four horse-power steam-engine, with regene- 
rative condénseis, in t@e factory of Mr John Hicks, of 
Bolton, and the Society of Arts acknowledged the value 
of* the pxndiple by giving him ther gold medal in 
850 At tts time alsÓ he made, a modification 
of Grove's secondary battery, to which he referred two 
rears ago at the Jubilee Meeting of the British Asso- 
ation When just over thirty years of age he ie- 
eved the Telford prze and premium of the Insti- 
ition of Mechanscal«Fagineers foi his paper “ On 
ie Conversion of Heat into Mechanical Effect," in 

hich he defined a perfect engine as one in which all the 
zat applied to the elastic medium was consumed im its 
pansion Behind a Working piston, leaving no portion to 

: thrown into f condeliser o1 into the ‘Atmosphere, and 

lvise@ that expension should be carried to the utmost 

sible hmt In takwg up, the question of heat he 
lopted the dynami@al theory as the result of aestudfy of 

e works of Joule, Mayer, and others, and we find him 

ien thuty-two years of age exhibiting two steam-engines 

th regenerative condensers, the one of twenty and the 
aer of seven horse-power at the Paris Exhibition of 

150 


Between his thirtieth and fortieth years he read seve- 
ral papers before the Institution of Civil Engineers on 
electrical subjects, and before the Institution of Mechani- 
cal Engineers upon the various mventions which he had 
already biought out Dunng this period also was esta- 
bhshed the firm of Siemens Brothers which has become 
so famous for their machines, and submarine and land 
hnes, four Tiansatlantic cables, the Indo-European line, 
the North China cable, the Platino-Brazilera cable, and 
others In 1860, when engaged in superintending the 
electrical examination of the Malta and Alésandzia tele- 
graph cable, he thought of using the increased reMstance 
of metallic conductors due to rise of temperature as a 
means for measuring temperature, and biought out next 
year a pyrometer based upon this principle 

He was now also engaged with his biother, Mr 
gxederick Siemens, upon that invention with which his 
name has since been mainly connected—the regenerative 
gasfurnace By means of this furnace, which 15 now used 
all over the world, two evils which formgly appertained 
to heat furnaces are cured, viz the discharge of the 
products of combustion at a very high temperature and 
in an"incompletely combined state Another advantage 
of this furnace is the very mgh tempgiature that could 
be attained by its use, and from the very first its authoi 
looked upon ıt as capable of accomplishing what Reau- 
mur, and after him Heath, had proposed, namely, to 
pioduce steel on the open hearth It was in 1862 that 
Mr Charles Atwood made the first attempt to pro- 
duce steel in this mgwner at Tow Law under a 
license from Mr Siemens, but, though partially suc- 
cessful, it was afterwar@s abandoned, after one or 
two other disappoint neents, Mi Siemens had to take the 
fhatter into his own hands, and having matwed the pro- 
cess at his experimental woiks at Birmingham, he laid 
the foundation of an industry which now employs thou- 
sands of workmen at the works of the Landore Company, 
Vickeis and Co of Sheffield, the Steel Company of Scot- 
land, and others, about half a million tons of mild steel 
having been produced last year in Great Britain alone 


This steel is now used almost exclusively in Her Majesty’s 


dockyards in the construction of the bodeis and hulls 
of ships, ang its use in private yards is extending 
rapidly ° 

On Febfuary 14, 1867, he brought before the 
Royal Society the paper on the conversion of dynami; 
cal into electiical force «eferied, to by Sw Wilham 
Thomson 

Not only to these aige applications of electricity did 
Sir Wilham Siemen$ dnect his attention but to electro- 
metallurgy and horticulture Those who were present at 
huglecture to the Royal Institution on March 12, 1880, 
will remember the stream of light whichepoured forth from 
his electric furrfice when the lid was taken off the crucible 
to pour the fused steel into the mould, and the result of 


hie experiments on the influence of electric light upon, 


plantggrowth 18 the exhibigon of' peas, roses, les, and 
strawmerries at this e&rly season with the fruit partially 
developed But the space at our disposal will only allow 
us to remind our readerseof others of “his inventions, his 
bathometer for measuring the depth of the sea, and his 
attraction meter (PA2/ Treks, 1876), the selenium eye, 
which was sensitive to variation of colour; the regenera- 
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tive gas burner, and iegenerative gas and coke steve, 
the hypothesis of the conseivation of solar energy , all of 
which have appeared from time to time in these columns 
The last tme Sir William Siemens lectured in public in 
this country was at the Institution of Civil Engineers on 
March 13 last, of “The Electrical Transmission and 
Storage of Powei," the evening the attempt was made to 
blow up the offices of the Local Government Board by 
dynamite, when, although a portion of the glass was 
shattered 1n the theatie of the Institution, the lectuier 
resumed the thread of the discomse after a moment’s 
pause £s though nothing had occurred 

Sw Williamfwas a menbe of nearly all the scientific 
societies of Great Biitain, he was the senior member of 
council of the Institution of Civil Engineeis, he was 
elected a member of the Royal Society in 1862, and had 
twice served on the council of that body He has been, 
President of the Institution of Mechanical Engineers, 
twice of the Society of Telegraph Engineers, of the Iron 
and Steel Institgte, and last year, at Southampton, of the 
British Association, whilst at the time of,his death he 
was Chairman of the Council of tke Society of Arts. He 
was made a DCL of Oxford honors causd m 1870, an 
LL D of Glasgow in 1880, of Dublin in 1882, in which 
year the University of Wurtzburg also bestowed on hum 
is honorary PhD He was elected with Sir Henry 
Bessemer, the first honorary members of the Gewerbe- 
Verein of Berlin, besides bemg a cotresponding or 
ordinary membe of several learned, societies en Europe 
and *America Be 

He received puze medals at the Exhibitions of 1851 and 
1862, and a Grand Priv at tBe French Exhibition of 
1867 for his regenerative gas furnase and steel processes 
In 1874 he was presented with the ‘‘ Royal Alberj Medak” 
and in 1875 with the “ Bessemer Medal” on account of 
his scientific researches and his inventionse relating to 
heat and metallurgy, whilst only last weé& the Council of 
the Institution of Civil Engineers awarded bim the 
Howard Quinquennial Prize for the advances he had 
made in the manufacture of tron and steel He has 
received recognition of his services to pure and applied 
science from the Emperor of Brazil, the Shah of Persia, 
and from France both under the Empere and the 
Republic, whilst in Maich last Hef Majesty was 
graciously pleased to confer upon him tp® honour of 
knighthood ° 

It was whilst returging fiom the monthly meeting of 
the Manageis of the Royal Institution on November 5 
that he met with the accident that aecelerated his death, 
which took place on Monday, the 19th inst 

In accordance with the desire of the whole community, 
the public ceremonial performance of the last sad res 
took place in Westminster Abbey on Mondag last before 
the remains were conveyed to their restifig-place in the 
cemetery at Kensal Green The Prince of Wales placed 
his name at the head of the 1equisition. submitted to the 
Dean of Westminster, dskingghat a pubhofuneral rpight 
mark the recognition of Sir Wilhafn Siemens's clauns to 
be held in remembrance as a public benefactor, while, 
few were more de€ply affecteds at the graveside than 
the men who came to show their respect to a kindly 
master e. L» 
At the Abbey, accordmg to the Ztss repoit the 


. 

distinguished. public personages and repregentatives of 
scientific bodies asseribled in the Jerusalem Chamber 
or in the Abbey, members of societies not “attending 
in official capacities hav.ng places assigned them in the 
sacrarium or transepts, the choir and seats unde: the 
tower being reserved for presidents, vicepresidents, 
membeis of council, and officers of thë societies in- 
vited to be present The ancient tapestried *chamher 
which has of late years been the scene ain 
such sad gatherings was filled—indeed, orow%ed—with 
the many waim fiends and admners of thas deceased 
His Royal Highness the Pringe of Wales was represented 
by one of his grooms-in-waiting, Mi Agdrew Cockerell 
The German A@fbassada, Gount Munster, the Chancellor 
of the Exchequer, Mr Childers, the First Cgmmissioner 
of Works, Mr Shaw-Lefevre , Lord Bramwell, And Lord 
Claud Hamılton were also present, together with Mr 
F R Pickgisgill, Keeper of the Royal Academy, re- 
fresenting the President, Sir F Leighton, Sir Douglas 
Forsyth, Sir Theodme Martin, Sir J M'Garel Hogg, 
M P, Su Heniy Tyler, M P, Major-General Sir Andrew 
Clarke, General Crofton, Major-General Pasley , Mr 
Fung Yee, secietary to the Chinese Legation, and 
others 

Taking the scientific Societies and tfeirPepresentatives 
m the order in which they were marshalled to Jom the 
procession, there were as pall-bearet& e Profe Huxley, 
Preadent of the Royal Society ,'Sir Frederick Bramwell, 
predecessor of Sir William Siemens in the office of Chair- 
mam «f Council of the Soziety of Arts, Mr  Brunlees, 
Pregident of the Institution of Civil Engineers, afr 
Percy Westmacotj, President of the Institution of Me- 
chanical Engineers, Prof Sir W, Thomson, for the 
Britigh Association, Piof Tyndall (Royal Institution) , 
Mr Willoughby Smrh, President of the Society of Tele- 
gtaph Engineers and Electricians (a society of which Sir 

iliam was the first president) , and Sir James Ramsden 
(in the unavoidable absence of Mr B Samuelson, 
M P), representing the Iron and Steel Institute The 
Royal Society was fuither represented by the treasurer, 
Dr John Evans, anc. the secretaries, PkOf G G Stokes 
and Prof Michael Foster, and apong other@ell known 
members of this, the oldest of the learned and scientific 
societies, were Sn Joseph Hooker, Su “Fsederick Joh: 
Evans, KC B, Mr Normar Lockyer, Me Warringtor 
Smyth, Dı Hopkinson, Prof W G Adams, Prof Bartho 
lomew Price, Prof Chandler Roberts, Prof R B Chfton 
Prof Carey foster, and Mr. R W Mylne Th 
Society of Arts was represented by the following Meir 
bers of Council —Sır Frederngh Abel, C B, FR S, Mi 
A Carbmael Mr Andrew Cassels, Lord Alfred € 
Churchill, Sir Philip Curgiffe-Owen, Mr B F Cobb, M: 
H Doulton, Capt Douglas Galton, C BF RS, Admir: 
Sir Edward Inglefield, CB, F R S,8Ir T V Lister, M 
Owen Roberts, kord Sudeley, afi by "wir H Truema 
Wodd,secretay, Mr H B Wheatley, asgistant searetar 
Mr Hpward Room, and other officers Of the Institutic 
of (vil. Engineers there Were past gresidents—Sir Jol 
Hawkshaw, F R S , Sir Charles HuttorfGregory, K C.M < 
Mr Hawksley, Mr Bateman, Mr Barlow, Mr Aberneth 
vice-presidents—Mr Edward Woods, Mre G B Bruer 
Mr Charles Manby, honorary secretary, Sir Jol 
Coode, Mı Berkley, Dr Pole, Mr Hayter, Sir Robe 
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Rawfnson? t B, Mr E A Cowper, Mr Rendel, Mr B 
Baker, Sır James M. Dqugjass, and Mr J W Barry, 
members of Council, antl Mr James Forrest, secretary, 
and Mr H. * Eaton, assistant secretary The Institu- 
tron of Mechanical Engineers sent— Mr Ramsbottom, a 
past piesident, for long mechanical Éngineer* to the 
Londow and North-Western Railway Company Mr 
Rennie and Mr. T R Crampton, vice-presidents, Mr 
W Anderson, Mr Kitson, Mr Peacock, Mr Richardson, 
Mr J Yomlinson, jun, Mr Tweddell, and Mr. Price 
Willams, members of Council, Mr W R Browne, 
secret and Mr A Bache, assistant secretary Prof 
Bosney's nafne may be given as one of many connected 
with the “British Association, and as members of the 
London, nstitution those ef Mr Warren De La Rue, 
FRS, Mr We Bowman, F RS, its honorary secretary , 
and Dr Gladstone, F RS Fiom®@he Society of 
Telagragh 9Engineers there were—Mr  Latimei Clark, 
Lieut -Col Webber, RE, CB, past presidents, Mr 
.Spagnoletti, Prof D E Hughes FRS, and Sir 
Charles Bright, vice-presidents, Mr Strgh and Mr 
H. C Forde, ofe the, Council , and Mr F H Webs, 
secretary The lion and Steel Institute, of which 
Sir W Sigmens was a past president, was also repre- 
sentedeby Mr W Whitwell, Mr G J Snelus, Mr 
Edward Wilhams, Mr T E Horton, Mi Daniel Adam- 
son, Mr E gWiadsor Richards, and Mr J S Jeans 
(secretary) The Royal Astronomical Society had a 
fitting yepresentative m éhe Astronomer Royal, Mr W 
H M Chri@tie, a vice-president Mr Horace Jones, 
president, and Mr Mac Vicar Andejson, honoraryesecre- 
tary, of the Royal Institution of British Architects, and 
Dr W H Perkin, FRS, President of the, Chemical 
Society, represented those bodies For the Royal Pleteo- 
rological Society, there were the Pyesident, Prof J K 
Laughton, } Mr G J Symons, FRS, the honorary 
Secretary, the Hon Rollo Russell, Mr R J, Lecky,° 
and Dr J H Gilbext From the Institute ef Naval 
Architects fhere were two vice-presidents—Mr N Bai- 
naby, @B, Director of Naval Construction, yr James 
Wright, CB , Engineer in-Chief at the Admiralty , and 
Mr George Holmes, secretary to the Institute The 
Society of Engineers was represented by the President, 
Mr Jalegz Church, Mr Nursey, of the Council, and Mr 
Bartholomew Reed,&ecretary There were also piesent 
.repiesentatiwes of the Geological Society, the Chemical 
Society, the Physical. Society, and the Society of 
Chemical Industrf. The German Athenzeum in London 
was represented by a deputation, headed by Count Victos 
Gleichen, its honorary president, and including Mr Alma 
Tadema, RA, Mr Carl Haag, Dr H&s, Mr F Rosing, 
Mr E Meyeistem, henorary secretary, and Mr C 
Sevin e ae 
Su Henry Bessemer wrote to the secretary of the 
Iron and Steel Institute ©xpressing his ‘deep regret 
that an attaekgf bronehitis prevented him from being 
present, 4 
orming a long procession, * tite occupants of the 
Jerusale@n Chamber filed past the Westminstef School» 
room, and, meeting the family mourners at the entiance 
from Dean's Yard,.took their appointed places, and 
followed the coffin thiough the cloister to the Canons’ 
door, ın the south aisle of the «Abbey The coffin was 
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covered with wreaths sent from nearly every country in 
Europe . 

A great part of the laige assemblage joined the proces- 
sion,formed after the Abbey service and accompanied the 
remains to Kensal Green At the cemetery there weie 
also present very many of the woikmen from the tele- 
graph works at Woolwich A bank of grass and flowers 
breast high encircled the head of the grave, and the 
sides of the interior were hidden by fern-fronds and 
flowers 

The inscription on the coffin was simply— 


C William Siemens, 
Died 19th Nov, 1883, 
Aged 60 years 
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THE FOREST LANDS OF FINLAND 


Finland its Forests and Forest Management Compiled 
by J C Brown, LLD (London Simpkin, Marshall, 
and Co, and William Rider and Son, 1883 ) 


AE a time when 1enewed effort 1s being made in our 
own country to stir up interest in the subject of 
forestry, 1t 1s instructive to notice what qprogress 1s being 
made .n wo&dcraft in othe: lands Sur Richard Temple 
brought before the Social Science Congress at its recent 
meeting the condition of our home and colonial forestry , 
next year an international forestry exhibition 1s to be held 
in Edinburgh , and Sn John Lubbock has given notice of 
a motion affecting forestry for next session in the House 
of Commons 
Dr Brown divides his book into three parts, dealing 
respecti¥ely with the lakes and rivers of Finland, its 
forest economy, and «$ physical geography, inoluding 
geology The.first part, though decidedly interesting, 
savours rather tob muc}? of the guide-book style, and is 


gntersperse? with ativentures and scriptural quotations 


Water®occupies two-fifths of the area of Finland, which 
is called by its inhabitants The. Land of a Thousand 
Lakes,” and most of the internal communications of the 
country are effected along its lakes and streams Another 
poetieal designation, "The Last-born Daughter of the 
Sea,” refers to the recent upheaval of the Finnish area, a 
rising which 1s still in progress, as is proved by the con- 
tinuous shallowing of the waters on the Baltic coast line 
The countr¥ abounds in interesting glacial phenomena, 
but we måst confess to a feeling of disappointment with 
the geolggical as well as with the first portion of the work 
Moreoverg ordinary care has scarcely been exercised, 
otherwise we should not read of “ palatal mansions,” of 
boulders * mailed or vafiagated," by lichens, of “ molus,” 
* mamifers," and * carniwori," nor yet of “the old Tau- 
rentian formatio," to s&y nothing of the excessively 
vague notion cónveyed by such an expression as “ pre- 
Adamic times ” 

The second part, dealing with forest economy, occupies 
rather rhore than half the book, amd constitutes presum- 
ably the zazsoz d'étre of the whole Forest products form 
more than half the total value of exports from Finland, 
and ıt ıs estimated that 64 pei cent of the entire surface 
$f the land is covereg with" forests, which up to (ute 
*ecent times werd subjected to the most reckless waste 
Finland ıs the only country m Europe in which sartage, 
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that 1s, the practice of setting fire to the trees in order to 
clea the ‘ground, is still carried on extensively The 
clearing away of the woods 1s to piepare the ground for 
agriculture, but as much or more by the preparation of 
the soil as by obtaining space for the cultivation contem- 
plated, and this 1s the peculiarity of the usage The trees 
growing on the spot selected are burned, and the seed 1s 
sown on the soil thus manured with the ashes of the trees 
, The effects of saz/age in other European countries, in 

India, and in Notth America, are brought under notice 
and discussed at some length In France it 1s a practice 
r@ognised both in forest sc.ence and in forest manage- 
ment, but whereas ıt was formerly resorted to largely it 1s 
now adopted only in special circumstances It is there 
found that the oak, particularly a hardy variety known as 
the roev:e, of all forest trees sustains best the treatment 
of saríage Im the Ardennes the coppice woods of rouvre, 
which are so treated, yield excellent firewood and char- 
coal The burning is carried out in August and Septem- 
ber, and, at the proper time for sowing cereals, 1ye or 
buckwheat 1s scattered over the ground and covered witl? 
alight hoe. After the ciop is reaped the young tree- 
shoots bégin to grow rapidly, but it 1s often necessary in 
order to insure perpetuity of good growths to plant out 
seedlings, and this 1s especially the case wit& the oak 

At the present time there are in Finland distrigts in 
which sa;/age 1s now prohibited, others ın which it 1s 
carried on undergestrictions, and others in which 1t, is 
tolerated and apparently freely practised Should the 
cleared ground not be retained peimanently under agui- 
culture, it 1s likely to become covered again with a crop of 
self-sown trees, of the same kind as those destroyed, or 
of a kind of higher pecuniary value, On the*banks of 
the Sgima See, for example, firtrees have been replaced 
either by firs or by birch The fir or,pine may be of 
more value foi building purposes but the birch supplies a 
better firewood, and for this there *is and frobably will 
long continue an ever-increasing demand in StePeters- 
burg, to which it can be sent from most places in Finland 
by water 

When a crop of trees after destruction s not replaced 
by another crop, the proximate effect upon the climate is 
generally considered to be beneficial to agriculture ^ But 
in Sweden in many districts in which the forests have 
been cleared away it 15 remarked that spring now begins 
a fortnight later than it did in the las: cent&ry, and this 
1s attributed to protracted fiost due to diminished humidity 
of the atmosphere » 

The improved forest economy of France edates from 
the issue of the celebiated Forest Ordinance of 1669, if 
net from a much eather period * But in. Finland all ım- 
provements in forest economy have been effected since 
1809, and particularly dung the last *twenty-five years 
Though formerly an independent courftry, Finland was 
for a long time a province of Sweden, and 1n 1809 it was 
annexed to the dominions of Russia as a Grand Duchy, 
with the enjoymente of pie-existing privilege? and of 
government under its own laws issued 1n accordance with 
"its Constitution In 1848 were sent ouz Imperial Instruc- 
tions relative to the management of the Crown forests, 
along with regulations respectingg projected surveys, anf 
in 1858 new arrangements for the mafagement ef thege 


forests were made ° 
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The forest administration of Finland 18° now*in. the 
hands of well-trained offigerg, an@ much of the lavish 
waste of former days has ceasdti By giving more atten- 
tior. to considerate thinning, by more skilfifl conseryation 
and more scientific exploitation, ıt was felt thay the “ pro- 
duce ahd the Products of the forests might be equalised 
approximately, if not perfectly,” and one object timed at 
1n tne inspection of forests ıs to prevent the removal of 
trees being effected more rapidly than theie-growth As 
has been remarked, Finland has a constant parket for 
firewood and timber ın St Petersburg, where firewood 1s 
now more expensive than coal brought fiom Baffin 

It 1s to its School of Forestry at Evoig that Fufland 
looks for its supply of tramed forest conseivators This 
school was opened in 1859, agd intending students were 
required to produce before admission a uifversiéy diploma, 
ot a first class&ertificate of *the completion of the course 
of study ata gymnasium Closed after a tife fromlack 
of students, ıt was reorganised and reopened in 1874 The 
course of study occupies two years, and the subjects are 
forest Science, surveying, engineering, rural economy, 
legal economy, and drawing In July and August the 
pup Is are required, for the sake of practice, to measure 
fields and woods, and to estimate the quanties of stand- 
We observe that unde: forest seience 15 
included “the science of hunting,” wheieat many an 
English youth would no doubt be incligedgo say “ Happy 
Finlanders!”  Officered by men tiained in this school, 
the Finnish forest administratgon 15 nowan a position to 
atta.n obyécts identical with those of the aelvanced forest 
ecorgmy of Europe first, to secure a sustained produc- 
tion from the foiest$, secondly, to secure along with this 
an agnglioration of their condition , and thndly, a repro- 
duction of them by self-sown seed when felled 

Re&ders who arg interested in forest conservancy will 
find much yaluable information in the middle section of 
Dr Brown's work The subject ıs one which must ere 
long fotce itself on the attention of political. economists 
Tiee reckless clearances that have been effected in our 
Canedian territories are approaching a limit , éhe most 
caut.ous* estimates do not allow a longer penod than 
fifteen years for the exhaustion of our Canadian timber 
lands at the present 1ate of consumption and one very 
trustworthy and experienced authority limits lfgto seven 
years e W FnEAMe 
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LETTERS TO THE DITOR 


[The Editor does not hold himself responsible for epinions expressed 
oy has correspondents Neither can he undertake to return, 
er to correspond with the wiiters of, rejected q]manuscripts. 
No notice ıs taken of anonymous communications 

[The Editor urgently requests coss apondents to keep thew letters 
es short as possible The pressuze@ on hig space 15 so great 
that i£ ys impossible otherwise to insure the appearance ever 
of communications containing interesting and novel Sacts,] 


Optical Phenomena 


THE phenomenon described as «Cloud @ow ” by your cor- 
1espondent, Mr F A R. Russell, in NASURE ofeihe 15th inst 
(p 55), and by Mr J. Walke: in yom last issue (p 77), @vas 
observedehere by me , as, however, the time my ofsermation com- 
menced (5 p m ) was three-quarters of ap hour later than the 
time given ®y Mr Ru.sell (4 18 p$m ) it 1s probable that many 
of the fe&tures described by him had efadedeebefore the pheno- 
menon came under my notice As seen by me, the appearance 
consisted of an arc-like mgss of glowing vapour of à ruddy hue, 
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but of a tint not famili to me, in the western horizcn, exte: d- 
ing from the noith-west to a, Poit nea the South Pole The 
centre of the mass was about due west, and was there some 25° 
abovethehorizón There was go wind, there were no cimi 
The sky was clear and the air transparent, and I could not asso- 
ciate the appearance with anything like a '&cloud-glow " It 
seemed to me like the blaze of a great conflagration seen through 
a smoky fnedium, and I expected every moment to «ee the fire- 
engines rush past me At dark (6 p m ) there were long palhd 
streaks of polar auroral light, proceeding from a centre in the 
north-west These presented no signs of the flickeiing activity 
usually acoompanying auroral manifestations Soon after 7 p m. 
all traces of polar aurora vanished It may be mentioned tbat, 
while ing%gces of autora have been common here throughout the 
autumn, on one occasion only have flashing rays and beams 
been preseng 

Every sunset since the gth, when the condition of the weather 
permitted—romewhat raiely—tge remai kable glow under notice 
has been visjble ingthe west, ‘ometimes marked and prominent, 
as on the 17th inst , at others somewhat indistinct, according as 
the state of the atmosphere serve ** 

He togla® after the storms of yesterday, blue sky prevailed, 
and the afternoon proved favourable foi observation The sky 
was clear, the an, washed by frequent rains, was tiansparent , 
tvind south-west and tranquil , barometer low , thermometer at 
2pm 48  At4pm.a great aic like bank of dysky colomed 
vapou, extending as before fiom north-west to south, was dis 
cernible On the sun defining behind the mass, 1t was suddenly 
shorn of its beams, and looked like the moon wnen using In 
a few minutes the vaporous bank assumed the pecuhar vivid 
ruddy hue distinctive of. the phenomenon , the blue colour of the 
sky changed to gieen The gieen was s,eedily replaced by the 
ruddy tint before described, which presently suffused the whole 
hemisphere, ting&d Me entire landscape, and presented an ap- 
pearance of which I have never seen the hike The colour was 
deeper i9und the horizon éhan at the zenith The colour 
gradually fadedg & the vaporous glowing mass sfnk in the 
western horizon, and at 5 30 had left no trace. 

Worcester, November 26 . J LL Bozw&rp 


P S.—The atmospheric effect described as cloud-glow was 
vujble here to-mght There was a cloud canopy, but at @ go the 
ruddy light was visible under the canopy ove: tne whole hemi- 
sphere The ruddy light was mamifest in a marked marfier at 
sunrise on the 24th, and was discernible tis morning. Probably 
the phenomenon 1s attributable to the aqueous vapou in sus- 
pension in the atmosphere J Lr Bozwarp 

Worcester, November 27 è 
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THE Ygmaikable cloud-glow afte: sunset on November ẹ was 
seen by me at Sudbury on the southern border of Suffolk I 
was struck by the softness ard uniformity as well as brightness 
of the glow, and by its contrast with the pale gieenish hue of 
the clear sky around, from which ıt was separated by a fiame 
of nearer cloudfin shade When I first noticed ıt the (upper) 
margin Wès about 15° above the horizon (estimated from 
mémory) Presently tk@ glow diminished in. brightness and m- 
creased in extent upward to about 40? above the horizon , and at 
the highest (fearest) part thé@delicate structure of the cirrus was 
visible * š 

Was 1t noticed at any place futher north than Sudbury ? 

Wocdbndge, Movember 25 HUBERI AIRY 


. 

IN travelling up from Leeds on Monday afternoon I was able 
to watch the whole progies of the 1emarkable sunset sky on 
that afternoon The Gf, went down quite clear, and the sky 
was all but cloudless Shortly after sunset a cgimson arch 
appeared stretching fiom south-east to north-east, with a very 
clear greemsh@lue sky beneath®:t ın the east This crimson 
arch giadually proceeded westwards over the sky, and at about 
4 20 was stretchufff fiom south-west to north-west At this 
time it developed a fümber of wellalefined, pomted rays oi 
sti egmers radiating fiom the point where the sun was below the 
horizon Setfeen the arch and the western houzon Was q sky 
of a bright silver-whitegolour, which was so brilliant that 1t gave 
us quite a second dgylight The cumson arch contified to sink 
towards the westean hotizon, the streamers stil? retafning the 
same relative positions At about 4 401t formed «imply a bright 
crimson band along the westein horiz@n, and the streamers still 
pointing out “from it gave the appearance of some large forest on 


fire ın the west Finally, at 4 50, when we were some twelve 
miles noith-west of Nottingham the crimson arch had entirely 
vanished below the horizon At one time, when the agch was 
at its, brightest, with the silver-white sky beneath it, it had 
exactly the appearance of the aurora, except that the streamers 
remained fixed in relative position In the silver-white sky 
there seemed to be a very thin cloud layer A Tarn 
31, Mornington Road, N W , November 27 





OPTICAL phenomena of a peculiar nature appeared here on 
the 25th and 26th inst On the 25th, shor@y before sunset, the 
atmésphere, which was exceedingly clear except in the west, 
was suffused with a bullant tint of lake Over and to the left 
of the sun, which appeared to shine with a remarkably white 
light, there was a heavy cumulus, the edges of which were 
tinted with a strange, olive-gieen colour After sunset the sky 
1n the east became gradually of a more brilliant rgse tint, which 
continued a long time after the sun's' 1ays ceased to be reflected 
from a long, curled streak of cirro-filum, at an altitude f 2600 
feet The sky nearer the zenith at 5 p m appeared to be of a 
sea-green tmt A little later, the most brilliant rose-coloured 
glow covered the westein and south-western sky, which con- 
tinued up to about 545 pm, and might easily have been 
mistaken for a red aurora 


© On the 26th a similar phenomenon took place upon a grander 


and more unusual scale At 3pm, when the sky was totally 
devoid of higher cloud, the sun, which was shining with a 1e- 
maikably white light like the electuc light, was surrounded by 
a very bioad halo of a umform gale pink colqu, whose exterior 
margin was vary ill-defined ‘Thus halo was of about 22? 1adius 
and was totally devoid of the usual piismatic tints A little be- 
fore Sunset the sky, which was clear except in the distant south- 
west, where there was a thin bank of cirriform cloud, became of 
a bught salmon colour At 4 35 there Mug Beauti! display of 
rayons du ci éuscule m the east-north-east, there being six larger 
and some smaller lake coloured belts But the most splendid phe- 
nomenon was yet to come From 5 5 to5 I5 pm. a brilliant 
aic of red light having the position of the sun for its centre, 
and having an altitude of about 25°, illuminated the western 
heavens @This light was bright enough to cast a vivid red 
glare on all objects sen th the opposite direction From this 
arc throughout the whole of its extent arose bright 1ayseof red 
light, divergent from the sun’s position, the perpendicular one 
in the centre extending®nearest to the zemth The arc 
gradually sank towards the horizon, following the sun’s west- 
ward declining couise 

The b&rometer at the time was very low, the temperature high, 
and there was marked ''visibihty " — To-night (27th) there is 
again a 1ed*glow, seen feebly though a thick sheet of cnriform 
cloud e 

Is 1t possible that pai ticles of 1ce-dust carried upwards to a great 
altitudé in the extensive cyclonic disturbances now prevalent may 
have produced these phenomena? In any case it seems clear 
that the 1eflectmg matter was in the first case very equally 
diffused, having no tendency to aange itself in strips or cloud- 
lets, mm the second place of considerable vertical thickness , and 
thudly, that 18 greatest altitude was upw ards of thirteen English 
mules ° 

I hope that $ome of the readers of NATURE who have wit- 
nessed the&e phenomena may be able to explam them, and not 
least of all tfe pink halo ANNIE LEY 

Ashby Parva, Leicestershire, November 27 


IN connection with different singular atmospheric phenomena 
noticed lately m Indfa, Ceylor$ and even m our own county, I 
think an extiact fr&m a letter 1ecerved by the last Cape mail 
may prove of interest to some of your readers I may premise 
that my corespondent 1e-1des upon an open Karoo plain, where 





he atmosphere ıs always clear , such a '* phenomenon” as a fog 


bemg unlhown, and where the sunsets ggneially aie of a beauty 
that I have fot seen surpassed even m the tropics, a beauty, 
however, very evanescent, for ıt will be remembered that ing 
those latitudes the1e 1s little or no twilight 

The letter 1s from about thirty-five miles south of Graaff 
Feinet, and*is dated October 21 * ‘‘Many of us out here ere 
nmich interested ın a@ery peculmr light visible in the west nearly 
every evening about an hour after sunset It Jasts until quite 
duck, an@thiows a sort of lurid glare over everything, ard the 
sky ıs angrily 1ed , I Bave not ceen®anything about it in tbe 
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papers, bus the people weie very fuil of it in Graaff Reinet 
It 15 now about a month since we first noticed it ” 
M CAREY-HOBSON 





L] 
Pons’ Comet and Meteors.—The Quadrantids 


I SEE in Greg's list of possible cometary radiant points there 
ls one given for Pons’ Comet, the date December 6, radiant 
pomt R A 200°, N.D. 68° 5 The radius-vector of the comet 
at its descending node is O 77, so that the likelihood of a shower 
of meteors seems very small. but ıt might be woith while to 
look out for one or®the 6th of next moath ` 

Pons’ comet was just visible to my naked eye on the evening 
@ the 19th—visible only by rare glimpses On the 20th it was 
easily visible with the naked eye, almost steadily, so that it 
would be about of the 7th maguitude [Its tail ıs still very faint 
with a 43-inch refractor, and grows very slowly 

I would call the attention ot observers of meteors to the favour- 
able circumstances attending the next shower of quadiantids, as 
1egard$ absence of moonlight and the convenient time at which 
the maximum “will be reached On the other hand, the radiant 
point will be low at that time, thus dimimishing the number of 
meteors visible I have examined my observations of this 
shower ın 1859, and fio. 1872 to 1883, and find that the 
maximum takes place when the sun’s longitude is nearly 282° 
This will correspond at the neat apparition to the middle of the 
night of January 2 The duration of the actrvity of this shower 
1s short compared with that of some other periodical showers, 
and I am making a mne minute calculation of it, the result of 
which I purposegending to the 4st onomical Register 

Sundeiland, November 27 THos WM eBACKHOUSE 


—— . 
Meteor 


A REMARKABLEemeteor appeared in the eastern shy this 
evening at about 8 30 Coming out of Cetus ıt travelled slowly 
towards Ortoz, being visible for five or six seconds The head 
was rounded in front, about one-eighth of a degree wide, tapering 
backwards to the length of half a degree, distinctly bluish in 
colour, and leaving an indistinct trail of about twice its own 
length behind ıt 1t was so bright and seemed so fear that I 
took it at first for a firework of gome kind But it was un- 
doub%dly a meteor It died out silently, and without breaking 
up, at about 15° fiom the horizon * F T. Morr 


Birstal Hill, Leicester, Novembef 20 ° 
e e 


Some Habits of Bees and Humble-beef 


HAVE any of your readers noticed, or can any account for, a 
curious piactice which I observed on several fine days this 
autumn among the humble bees that frequent a bed of blue 
salvia, viz that in piercing the calyx and upper end of the tube 
within 1t, they would invariably attack it on its vzght-hand sede, 
ze the right side of the flower as ıt looks straight out from the 
stem — After having several times counted fifty oi sixty such 
attacks in succession, I gathered a number of flowers at random 
and, carrying them indoors, requested my brothergto lay each on 
its side, so as t show the hole uppermost , twenty-five out of 
twenty-six were without he-ilation placed with the right side 
exposed, the remaining one was considered doubtful The 
apparent rule of proceeding was thts —The bee algehts on the 
under midrib or keel of the calyx, with he: head towards the 
stem, then turning her head and fore feet shghtly round to the 
reght, inserts he: proboscis just clear $f the rib, the process being 
visible only to a person standiig on chat side of the flower 
Whether the flower was on the nqrth or soush side of the bed, 1n 
shade or sunshine, made no difference, nor dig 1t matter ın which 
direction the bee was making her circuit round the bed Where 
two flowers hung so close together as to touch, after piercing the 
right-hand one on its outer side, and satisfying herself that shee 
could not conveniently push her way in between the two,éhe would 
fly off to another, losing’ the honey 1ataer than attempt to reach 
it through the left side of the flower This occurred 1epeatedly 

Is there anything in the structure of tne calyx orin the posi- 
tion of the nectar that can explain this? Or 1 there a right 
Ang left'handedness in some families of humble-be&s? Or 
it be that a habit, perhaps acgdef&ally é»tablished, may Qe 
ngidly pursued for a time, at the risk of occasional smell losses, 
to be afterwards abandoaed when the impulse 1s wogn out, o1 
when the results aie foundeto Be not woh the trouble of form- 


e *e e 
ing the habit? That small gains arg sometimes neglected in 
obedience to a habit of quite secent formation, I had an instance 
a few summers ago, when watchifg a number of hive bees on a 
plant of common fuchsia The greate: part Æ its flowers had 
been pierced in the upper tube (probably by humble-befs), and 
my attention wgs drawn by the regularity and ef&ctness with 
which the bees were flying straight to the tube, contrary to their 
usual practice of entering from below But the fl@wveis were 
not ail pierced , and this was-the curious part when a bee had 
ran round the tube and ascertained that there w&s no hole, she 
would give it up at once and fly to another, ag though the pres- 
sure of the new habit would not permit any occasional recurrence 
to the good old-fashioned plan of entrance from below ‘Can 
blind obedience to an order given out by a superigyehave any 
place in apiary economy ? e 

In this instance ıt was clear that the Habit was fully fornféd, as 
regarded that particulai plant I tried to witness Its commence- 
ment on another, and accordingly pierced as many flowers as I 
could reach on a fuchsia growing at some distance from the 
first A few bees discovered my holes and made%ise of them, 
after which the? Showed considerable hesitation and confusion 
1n their mode of attach, losing much time 1n howeryg yp and 
down as though thrown out of their usual routine, while on 
uaprerced neighbouring plants the customaty precision of aim at 
the lower opening of the corolla prevailed without interruption 

Reverting,to the humble-bees on the blue salvias That their 
percing the flowei a£ al is an occasional and not universal 
practice I am inclined to believe, fom the totally different 
behaviour of a set of apparently the same species (though of 
this I cannot be certam) on the same plants dusing the early 
part of last autumn Alighting on the lower lobe of éhe corolla 
and advancing inwards, the bee’s weight forced open the throat 
of the flower, into which she then easily inserted her head 
"This plan was pursued with as much regiffürig as the opposite 
one was this autumn On the same days it was amusing to 
od eive the many fiuitless attempts of hive bees to effect an 
entrance 11? the same manner heir bodie keing (bo light to 
weigh down the floor of the corolla, they would try in vain to 
farcesheir heads 1n and always had to fly away disappointed, 
except when one more fortunate than the 1est discovered a flower 
that had diopped from its calyx, when she would eagerly insert 
her próbosis into the open end of the tube . 

Seeing their great anxiety to obtain salvia honey, I eventually 
expecta to find them taking advantage, this year, of the holes 
ready made,for them by the humble-bees, but strange to say they 
appeared to have quite deserted the plants, though swarming en 
a neighbouring bed of yellow Tagetes, an occasional wanderer 
only pafung amongst tne blue flowers, and without alighting 

JSABELL@ HERSCHEL 

Celiingwood, Hawkhurst, November 21 -— 


Rudolphi’s Rorqual 


IN a communication made to. the Zoologica, Society on the 
20th inst , when describmg a specimen of Rudolphys Rorqual 
(Zalenoptera borealis), lately ranges, 12 the River Crough, 
Essex, I said that thi, was the first well authenticated example 
of this species taken in British yates — Myefrjend, Mr J. 
E Hating, has kindly called my attention to & paper which 
had for the time escaped my memory, pubkshed by Prof Turner 
in the Fou nal of ARatomy and Physiology fgr April, 1882, in 
which a specimen 1s described which was captured nea: Bo'ness 
in the Firth of Forth in September, 1872, and of which the 
skeleton 1s now preserved in the Anatomical Museum of the 





University of Edinburgh n W H FLOWER 
November 22 e » 
* o 
. 
. Refiection of Light 


AS showing how far under favourable conditions the reflection 
of light from a cloudy sky 1s visible, I may@peihaps be allowed 
to mention that last night, at nine o’clocl the regectidn of the 
London lights was renfaikably strong The sky was uniformly 
covered by a dense canopy of moderately high eloug, and*the 
air very moist (humidity 95) Under such circumstances I have 
frequently &een at the same time «he reflection of the London 
Br ghton Eastbourne, Hastings, and 4 unbiiige Wells lights, 
but last night this 1eflection ın the case of London was pecu- 
larly strong In former years the light was of a 1eddish yellow, 
as s still the case with the lights of the othe: placesMamed But 
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m the case af London, and less but perceptibly so in that of 
Brighton, the light has becofhe of a more silvery hue, due 
doubtles to the extensive use of the electricglight The distance 
between this place (lat 51°, long o) and London is about thirty- 
five rgles in a direct line, and there 1s no place of any «ze 
between these points, so there can be no mistake about it, and 
that the regection of hght at such a distance should be visible 
seems worthy pf notice It would be Interesting to know how 
far, unde favourable atmospheric conditions, the reflection of 
the Lontion lights can really be seen W J TRENTLER 
Fletehing, Sussex, November 22 





. . 
e A Lunar Rainbow 


Any of your readeis who happened to observe the heavens on 
Saturdaf night, the 17th inst , at about II 15 to 11 30, could 
not fail t® notice the beautiful lunar rainbew which was then 
visible Though the moon Ea shghtly pa$sed its perigee, it 
was shmugg with such dazzling brilhance that the marbled 
shadow? on its surface were almost effaced, and it hung ın the 
heavens like a spotless crystal sun The very stars seemed 

. farther away, as though they had shrunk back, ashamed ande 
frighted by the silver glory Jupiter and Sings alone stood 
fearless and undaupted—the former, below her to the left, a? if 
in attendance, the lattd far away inthe starless south A few 
featherlike clouds which the moon illumined with a splendour of 
hei own, ngw and again sailed in stately silence across her path 
but thag portion which spread directly over her face, seemed to 
melt and become invisible lıke a snow flake on à warm hand, so 
that the cloud floated around her as a veil, fimmging but not 
covering her gece® It was when surrounded by one of these 
clouds that the rainbow became visible I had never seen one 
before, so cannot say whether it was more distinct and bright 
than 1s ‘usually t&e case, but 1 could see most vividly the 1ed, 
yellow, green, and violet bands with. their intermediate shades 
The bow seemed formed on the cloud. that shaded the fhoon at 
the time, and lay round her in a perfect, though comparatively 
small circle. It remamed so for some nine or ten mingitgs, and 
then faded gradually away into a luminous ha'o of g@lden brown 
Those of your readers who were fortunate enough to belfeld this 
beautiful phenomenon will, I am sue, agree with me that it was 
a sight not to be forgotten J C. KERNAHAN 


e The London Institntion, November 24 . 
- a 


e Sudden Stoppage of Clocks * 


I HAWE four clocksin my house, one is on a wall that? beais 
north-east and south-west, while the other three rangéd nearly at 
right angles about north-west and south east The times of 
these clocks were not exactly together, there being from five to 
fifteen minutes between the times , but all of them stopped on 
the mornmg of November 18 at times as recorded by each 
between 25 am and 340 am Have any other clocks 
sfopped on the same Mght? This place—Lurgybrack, Lette- 
henny, Co Dqpegal, is in lat 54° 56" and W long 7° 41’ 52" 

Letterkeifhy, November fo G. HENRY KINAHAN 

*. 
bd as 2$ 
i Fog Bows ke 

On November 14, when dıivıng aboutehalf way between 
Convoy and Letterkenny, Co Donegal, I obgerved a very com- 
plete bow at about 1 pm „due solely to a fog For the most 
part 1t was quite jvhite, éut at the sprmging there were slight 
taces of prismatic cdlours On Novembei I5 at 7am at 
Letterkenny there was also a fog bow > this, however, had all 
through well developed prismati@ colours The 1 5th afterwards 
cane on a heavy wet day the 16th was fine, but since then 
there have been sere winds accompanied with sleet, snow, and 
1an e e * e G H KtNAHAN 

Letterkenny, November 19 

e 
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THE EARLY HISTORY OF THE HERRING) 


e. 
THE Admiralty having intimated on July 31 that they 
were prepared to grant the use of a gunboat to enable 
the Board"to undertake some investigations into the early 
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higtory of the herring, the convener of the Committee 
appointed to cairy on these inquiries made as complete 
arrangements as was possible in the limited time, and, 
along with Sir James R Gibson-Maitland, proceeded to 
Join Her Majesty's gunboat Jackal at Invergordon on 
August 6 Besides making preparations to collect mate- 
rial to illustrate the growth of the hegring during the early 
stgges of its development, it was thought desirable to 
make arrangements for the examination of the spawning 
grounds, in order to ascertain under what condition’ the 
spawn was deposited To assist in the work Mr J 
Gibson, D Sc, of the Edinbuigh University. Chemical 
Laboiatory and Mr J T Cunningham, BA, of the 
Zoological Laboratory, were invited to join the expedition 

The trawls, dredges, and other appliances were taken 
on board on August 6, and on the followirftr day the Jacka? 
left Invergordon for the Moray Firth, and began the 
work of investigating the inshoie spawning grounds lying 
between Wick and Fraserburgh Each place examined 
was indicated by a number on the chart, and will be 
spoken of in the Report as a “station ” During the 
month the Jackal was at our disposal sixty stations were 
made, and nearly as many by the Vzgz/an? from the time 
she relieved the Jackal to hei etun to Granton on 
Oct ber 6, The plan generally adopted at the various 
Stations consisted in (1) taking the depth and the surface 
and bottom temperatures, (2) collecting samples of water 
from the bottom, and of the mud, sand, &c , brought up 
by the sounding apparatus , (3) notiag the nature of the 
surface fauna taken in the tow-net , and (4) examining 
and, when necessary, preserving the animal and vegetable 
forms brought up by the trawl, diedges, and tangles In 
this way there has been collected a considerable amount 
of raw material, from which 1mpoitant results will in due 
time befobtaned e . 

Not the least inteiestfhg part of the work consisted in 
experimenting with herring ova which weie successfully 
artificially impregnatede and developed At first experi- 
ments wer@made wath spawn obtained at Helmsdale on 
August 7, from heiring which had been several hours out 
of thefvater, but the results being unsatisfactory, it was 
determined to obtain, 1f. possible, the roe and mult from 
living fish We, therefore, frequently remained during 
the night on the fishing ground, and boarded the herung 
boats when the nets were being hauled The fishermen, 
always pleased to see us, rendered every assistance in 
their power Selecting ripe fish, we expressed the roe 
and milt on squares of glass, which were then placed in 
cairying boxes specially designed for the purpose The 
boxes were €onveyed by the Jackal to a small laboratory 
near Geawies, which had been kindly placed at the dis- 
posal of the Committee Once at the laboratory, the 
glass plates, with the developing eggs firmly adheimg to 
them, werf transferred to hatching boxes, through which 
a constant current of water flowed from a laige tank In 
from three to five days ‘vell-formed active embiyos wde 
visible through the thin transparent egg membrane, and 
in ten days we euccessfujly hatched fry from the artı- 
ficially impregnated ova We soon discovered that suc- 
cess depended on having an abundant supply of pure 
sea-water at an equable temperature Unfortunately, 
Just as our airangements for expermenting on a large 
Scale were completed, the herring«üsbing in the Moray 
Firth came*suddenly to an end, and it was impossible to 
obtain further supplies of eggs i 

We next dnected our attention to the nature of the 
surface forgns, which are belieyed to supply the principal 
fod for the herring frygand vcn this, on account of the 
Weathers was no longer possible, we proceeded to examine 
the musgel scalps in the Dornoch, Cromaity, and Invei- 
ness Firths . ° 

As a full account of the autumn's work will be pre- 
sented to the Board in,time for the Annual Report, onlv 
a short statement $s' now given, inaicé@ing rather the 
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hnnes of further investigations than 
obtained 

During our stay in the Moray Firth our attention was 
constantly duected to the change in the position of the 
spawning grounds It was stated that, some fifteen years 
ago, immense shoals of herring visited the inshore ground, 
in order to deposit their spawn 1n comparatively shallow 
water, but that now they had deserted then foimer 
favourite haunts for banks from thirty to eighty miles t 
sea, lging at a depth of from thirty to fifty fathoms This 
has caused great distress, as from the absence of suitable 
hatbour accommodation, the large boats fish from distant 
stations, and the inshore “takes” of the smaller boats 
(all of which cah be beached) 1s not now sufficient to give 
employment to the local population in curing The 
Report of the Qommissioneis for Brit sh Fisheries for 
1862 gives the total take at the ports especially devoted 
to the inshore fishing, viz Lybster, -Ielmsdale, Cromaity, 
Findhorn, and Buckie, as 158,314 barrels, whereas in 
1882 ıt was only 31,574 On the other hand, at Fraser- 
burgh, a great centre for the deep-sea fishing, the take 
has increased from 77,124 ın 1862 to 233297 m 1882 
Though these figures, and our experience during the 
autumn, show conclusively that hering are no longer so 
abundant on the r@shore grounds, they do not prove that 
the shoals are every year spawning faither dnd farther 
from our shores, as 1s often alleged, o1 that, if we continpe 
to disturb the offshore spawning grounds as we have the 
inshore, they will disappeai from om waters altogether 
Some who have had tonsiderable experience believe that 
spawn deposited in forty fathoms water never develops, 
and that even if it did the heiring fry would perish foi 
want of the proper nourishment 

The disappearance of herring fiom inshore grounds 1» 
accounted for 1n many ways by the fishermen e Some 
believe that. the offshore fishermen prevent the shoals 
from reaching the coast by the many miles of nets which 
they throw across then path, ojhers that the mshore 
fishing has been destroyed by the wintér spiaz fishing, 
most of the so-called sprats being ydung herfing The 
former explanation seems to imply that the inshorg and 
deep-sea herring are identical, whereas the Jatter seems 
to indicate that they aie differen: The Report of the 
German Commission bears that there 1Sẹa difference 
between the autumn and spiing herring of the Baltic, 
there may also be a difference between the deep-sea and 
inshore forms When this problem ıs solved we may be 
able to account for the disappearance of the inshore 
herring Should some heriing have been so modified 
that they prefer to spawn on rocky giound,in shallow 
brackish water rather than on deep gravel bangs in the 
open sea, or if herung return to their byrtBplace to 
spawn, it will be possible by skiful management to 
restore the insho1e fishing to its o1.ginal pi oducgiveness 

Having examined the inshoie spawning grounds, we 
negt proceeded to investigate the garks whe.e the deep- 
sea herring weie believed to spawn At the outset we 
felt there was no evidence that these banks had not 
always been used by herrings a% spawning beds We do 
know, however, that as the heriing boats Increased 1n size 
enterprising fishermen were enabled to proceed farther 
to sea, and as a 1ewaid they discovered great shoals of 
herung, the comparative density and condition of which 
form an interesting subject for immediate ingestigation. 
jt may have been a mere coincidence that this took place 
about the same time as the inshore shoals began to 
diminish. We have no ieason for supposing that what 
we*now speak of as deep-sea heying have nét been ag 
abundant for centuries as they are athe piesent day 
Man, it seems to vour Committee 1s not likely much to 
reduce the number of hermng some fifty miles at sea, 
however much influence he may exért over those which 
frequent our territorial waters The time at our disposal 
did not permit gur making a thordugh examination ot the 
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in fact, we were only able to,begin this 
part of the work But there can be no doubt, from tke 
observations alieady made, that spawn 1s deposed on 
these banks, and that the slight difference of the bottom 
temperature (some 3? C) would only slightly retard geve- 
lopmert Further, the fry once hatched would find an 
ample supply of food in the rich suiface fauna e 

The Committee feel that, in order to obtaingatisfactory 
information as to the food of the herring, it will be neces- 
sary to make continuous observations for a year o1 more 
at all the principal fishing stations around our gast. 
This could easily be undertaken through the fishery 
officers ° 

As t» the so-called migrations of the herring, the Com- 
mittee has not had sufficient tim& to make a carefubinves- 
tigation, but from the observations made it #eemseevident 
that, es the spaénfng season approaches, the isolated 
herrng and the small groups congregate together, and 
thus form dense stoals. The shoals once foimfd fh. 
stincti rely select banks free from mud and shifting sand, 
and provided with numerous rocks and stones, or with an 
abundant coateng of seaweeds Having found a con- 
venient bank covered with water gt æ suitable tem- 
perature, ard with the requisite specific gravity, they 
hover over it, 1f. left undisturbed, apparently not paying 
much heed to the claims of hunger, but feeding*on what- 
ever crustacea, sand eels, or other small forms cofne in 
their way The spawn once ripe, they congregate at the 
botton, the females aepositing the ro? ow thg rocks and 
seaweeds, to which it at once firmly adheres, and the 
males fertilising it with taen mil, How long a peiiod 1s 
required foi the whole of the 10e to escapehgs yet*to be 
ascertained Soon afte: the “shotten” condition 1s 
ieached, both males and females begin to leave the 
spawning giound,—hunger being probably the chief 
factor «he dispersal of the spent fish, —and this goes on 
until the whole shoal ıs dispersed, the hungry disbanded 
members, either singly or 1n. small companies, hurrying 
hither and thithe: in Anxious search of food When they 
have partly recovered from then exhausted condition they, 
may collect mto larger groups, but then furthe: move- 
mengs ait probably largely influenced by the shoals of 
crustacea on which they chiefly subsist — Ineall proba- 
bility “their principal feeding ground hes somgWhere 
between the Shetland Islands and the Scandinavian 
coast This 1egion is probably the great reserve feeding 
grourd fo: the fish of the North Sea, and it should at an 
early date be carefully explored e 

The examination of the three firths—Dornog, Cro- 
maitr, and Inverness—has shown gthat thev aie all 
extienely well adapted fo. producing mussels Part of 
the Dornoch Firth already is æ considera@leesoyce of - 
wealth to the authorities of Tain, but even there the culti- 
vation might be greatly extended “rhe demand for 
Mussels 1s great, and the want of them, when herring are 
unattainable, ıs often a great hardship to the fishermen , 
with a little care, fhe thee fiiths mentioned would supply 
bait for the wholé east coast of Scotland 

Tre Committee recommend the, Board to remit the 
cons deratign of the Scottish mussel fnd Oyster banks to 
a special committee, with the view of taking steps to have 
their complete control trar&feired from tle Boaid of 
Tiade to the Scottish Fishery Board š 

As the work of the Committee piod®eded they have 
been ımpıessed with ghé fact that alnfst everything has 
still zo be learned regaiding the habits and yfe-histo1 eof 


*All cu food fishes, and they concur in the truth of the 


following extract from a recentgrepo1P of the International 
Fisheries Exhibition — It is a very seriking fact that 
the one point on which all speakers at*the conferences 
held duung the past gummer at the Exhibition were 
agreed was this—that our knowledge of the habits, time 
and place of spawning, food peculiaiities of the young, 
migrations, 8% , of the fish which form the basis of British 
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fisheries 1s lamentably deficsent, and that wishout further 
knowledge any legislatibn or attemp:s to improve om 
fisheries by Sette: modes of fishing, o1. by protection or 
culthe, must be dangerous, and, indeed, unreason- 
able ” ° " 

Further, ou: Committee feel that in order to make any 
progre% the work must be undertaken in a systematic 
manne: , the investigations must not be carried on by fits 
and.staits, but continuously from month to month and 
from year to year, until all the facts have been collected 
and all the experiments made that are likely to throw any 
light og the difficult problems 

It haVMig keen alleged that the food fishes weie disap- 
pedting from the eastern coasts of the United States, the 
Central Government in 1871 appointed a commissioner of 
fish and fshe1ies to inquire into the matter The com- 
missionel, instegd of contenting himself with collecting 
evidence fiom people who knew little gg nothing about 
the subject, proceeded to make careful and elaborate 
inveetigatiohs As the result of these inquiues the 
United States fisheiies have been greatly rmproved, to 
,the benefit of both the geneial public and the fishermen, 
and our knowledge of fish has been materially increased 

In the same way, and about the same time, a German 
Commission set to wSrk, and although then results are 
not so striking, they are extremely interesting, a fouith 
section of eir 1epoit, only published the other day, con- 
taming @ careful description, with an outline drawing, of 
all the fish found in the Baltic 

The example sgt by America, Germany, and other Con- 
tinental Statdff"wé must follow We have as a nation 
at last made a liberal acknowledgment of oui 1gnouance, 
and atethe cogferences %f the Inteinationzd Fisheues 
Exhibition expressed regret 

It 1s satisfactory that, while we are taking steps to 
increase oui knowledge, we shall at one and the same 
tune be improving our inshoie fishenes The measures 
necessary, eg for enabling us to discovei fer the first 
time when heiring fry become maties, and when maties 
reach the stage of full hennings, are eaactly the measures 
required for the artificial cultivation of the hewing From 
experience gained during the autumn we aie now able to 
hatch immense numbers of herring, each herring pro- 
duces from 49,000 to 50,000 eggs, but so small are they 
that 2,000 one layei thick can be placed on a square foot 
of glass, and fiom 1000 heirings 1t would be passible to 
obtain about 30,000,000 fry, and this ın fiom ten to fifteen 
days Itis well known that where there is an abundance of 
heriing there is also an abundance of cod and other food 
fish, hence th® annual introduction of some millions of 
young h@ring into our territorial waters might serve to 
attract numerous laPke food fishes to ou: shores And 
what, 1s true @f the herring holds for many other useful 
fishes, aha some of them, such as the sole and turbot, 
which are ‘ess megratory than the, herring, might be 
manipulated inmuch the same way às tiout and salmon, | 
1f we only knew more of their habits 

In order to be able to carry on the werk of investiga- 
tion, the importance of which 1s now umiversally recog- 
nised, the Committee 1eeommend that an application be 
made for sufficient fgrfds to enable the Board to establish 
a marine station, and further that a steam “essel take 
the place of the Vzgz/ant at present at the service of the 
Board 

The Vigzlahte@s in efeiy respect inadequate for the 
ordinary wogk of the Board, and 1f there ıs added to that 
work the acquiing of new knowledg® as to the habits of 
ouPfood shes, the nature of then food, their tfme „and 
place of spawning, gnd the way in which these may be 
influenced by thevarious nfodes of fishing, a steam vessel 
will be absolutelyenece$sary * 

The Committee have much pleasure in stating that they 
are deeplygindebted to Lieut Pmckett, ın command of 
H MS Jackal, for the ready assistance rendered by him 

e. 


and his officers, and foi their unfailing cOmtcsy and 
kindness dung the expedition s 

They have also to state that ıt was a source of great 
satisfaction to them to find that the commande of the 
Vigilant was not only gieatly interested in the work of 
the Committee, but that, having a stong mstinct for 
scientific woik, he will be able to render much assistance 
in any furthe: investigations that may be undertaken 

To Mr Romanes, F RS, the Committee are greatly 
mdgbted for many valuable suggestions, and they aie also 
indebted for the use of the Marine Laboratory instituted 
some years ago by Mr Romanes and Prof Ew@ut, 
Without this laboratory much of the work which will 
form the substance of the forthcoming Repoit could not 
have been undertaken 


J CossaR EWARI, Convenei 

J R GIBSON-MAITLANS 

A FORBES IRVIWE 

J MAX1ONE GRAHAM 
Edinburgh, November 5 





e THE ORIGIN OF CORAL-REEFS 


ge much additional information has ın recent years 
been obtained 1egarding the physical and biological 
conditions of the sea that such a problem as that pic- 
sented by the coral-islands of mid-ocean*may well be re- 
considered Several able naturalists have lately called 
atteation to this problem, and have insisted that the genc- 
rally received solution of it 1s not satisfactory Among 
geologists there may not unreasonably be a good deal of 
unwillingness to admit that this contention can be well- 
founded They have long been accustomed to regard 
Darwin’s theory of coral-foimation with justifiable pride 
as a masteipiece of exhaustive observation and brilliant 
generalisation It has played an important part in their 
speculatfons regarding the laiger movements of the 
earth’s crust, and they *have been so deeply impzessed 
with its simplicity, and the grandeur of the conclusions to 
which it leads, that theyewill naturally and rightly refuse 
to suliendex any pogtion of it save under the strongest 
gompulsion of evidence Some, indeed, may be inclined 
even t® resent, almost with the warmth inspned by a 
personal injury, any attempt to show that it can no longer 
claim the general applicability which has been regaided 
as one of the S1ongest arguments in its favour But the 
example of Darwin's own candour and overmasteiing love 
of truth remains to assure us that no one would have 
welcomed fresh discoveries more heartily than he, even 
should they lead to the setting aside of some of his own 
work I propose to give heie somewhat in detail the 
more important data accumulated in recent years on this 
subject, anl to state the conclusions to which a careful 
consideration of the evidence seems to me inevitably 
tolead e 

Before te memorable voyage of the Beagle, the gener- 
ally 1eceived opinion regaiding the origin of the circular 
coral reefs o1 atolls of med-ocean, was that they had grown 
up on the rims of submerged volcanic ciaters The 
enormous size Of some gf the atolls—thirty miles in 
diameter—mightgiave been thought a sufficiently formid- 
able objection to this explanation But it did not appear 
insuperable even to so cautious a philosopher as Lyell, 
@vho only noticed it to refer his readers to the great 
dimensions reached by truncated volcanic cones, which 
he thought "night 1etain their forms more easily under a 
deep sea than on land ! 

An earhe: and better theory, as Darwin admitted, 
had been ,started by Chamisso, who supposed that 
tfe circular form of aneatoll ‘was due to the fact that, 
a8 the more massfve kinds of coral thrive most vigor- 
ously m ghe play of the surf, they naturally keep to the 
outside of the reef, and raise*thae portion to the surface 

+ '* Principles of Geology," 4th edit (1835), vol 11 p 310 
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first But*when Darwin’s own views were published, fist | may have been widespread amólong^ontinued subsiderce 


in abstract before the Geological Society in 1837, and 
subsequently more fully in his separate volume qn the 
Structure and Distribution of Coral-reefs m 1842, they 
were soon geneially accepted, and were regarded not 
only as affording a satisfactory explanation of the whole 
phenomena, but as comprising one of the most impressive 
generalisations with which geology, fertile in such achieve- 
ments, had yet astonished the world 

The theory proposed by Darwm, now so familiar, COn- 
nected all the types of reef together as stages of one long 
pfocess, every step in which could be illustrated by actual 
examples At the one end stood the fringing-reefs, some 
of which might only lately have been started upon a 
iecently upraised sea-bottom Out of this stage, by 
continuous 01 1ntermittent subsidence, came barrier-reefs 
Then s depiession went on and the islands encircled by 
the barrier-reefs disappeared, their sites were taken by 
atolls Lastly, where the rate of subsidence was too 
rapid for the upward growth of the corals, an atoll might 
become a submerged bank Not only was this explana- 
tion self-consistent, but it harmonised well with the con- 
clusion, derived fiom totally different evidence, that there 
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over the ocean basins It was moreover supported by the 
independent testimony of cgmpetent observers, who with 
at least equal opportunities of studying the subject; had 
espoused Daivwin’s views Of these witnessef the most 
mmporant was undoubtedly Prof Dana, who accom- 
pamed the Wilkes Exploring Expedition of 338-42 ! 
Another powerful ally was found in Mr Copithouy, who 
had studied coral-growth in the Pacific and in the West 
Indian seas? But even without the concurrent testimony 
of eye-witnesses the theory proposed by Darwin fitted-so 
admirably into the geological theory of the dag that ıt 
came itself to be used as one of the most cggenf proofs of 
vas: oceanic depression And such is still the posftion 
which it holds 

By a gradually widening cigcle of observation, however, 
a series of facts has been established, which yere either 
not known or xy partially &nown to Darwin It should 
be borne in mind that, compared with more recent ex- 
plorers, he did not enjoy a large opportunity & nfvesti 
gating coral-reefs So far as can be judged from his 
published works, he appears to have examined only one 
atoll—the Keeling reef, and one barrier reef—that of 
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Tahiti The Admiralty charts, the work of previous 
voyagers, and unpublished information communicated to 
him, enabled him to extend his generaligation over the 
whole of the rest of the coral-regions which, he had not 
personally explored The deep-sea expedgtions of recent 
years have now brought so much new light to pear on the 
whole question that we are in a much bettew position to 
discuss ıt than he was, nearly half a century ago Of a 
dew of the more 1mpoitant investigations a brief résumé 
may here be given, and them bearing upon Darwin's 
theory of co1al-reefs will then be discyssed ‘ 

As far back as the year 1851 the late L Agassiz stated 
that, 1n his opinion, the theory of subsidence could not be 
applied in explanation of the Florida reefs, that on the 
contrary the southe:n end of Florida 1s built up on succes- 
sive concentric barier-reefs which have beene gradually 
connected and cemented into continuous dry land by the 
accumulation of mud-flats between them, and that this 
process 1s still going on and must eventually convert the 

resent keys and reefs from Cape Florida to the Tortugas 
mito similar land + * e e 
In 1863 Prof Carl Sempet publish€d the resylts of «us 
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researches among the Pelew Islands H@ found himself 
unable, by the theory of subsidence, to accotfft for the 
oe 2 

phenomena there presented, andPthrew doubts on the 
general applicability of that theory He jointed out that 
while the southern islands, probably once dtolts, consist 
of coral-rock, upraised to from 400 ù 500 f€et above the 
sea, and are flankef by living coast-reefs,grue living atolls 
exist at the northern end of the group He contended 
thet there 1s abgolutely no evidence of subsidence, that 
the association eof all the different kinds of reefs within so 
cirzumscribed an area seems entirely to disprove the 
notion of subsidence, and that,.dtgease in this group of 
islands, Bjarwin's theory cannot be applied In some 
suggestive observations or, their probable origin, he re- 
marks that the reefs depend mainly for teir form upon 
the nature of the bottom on whfch theygbegin Atolls are 
formed on submarine banks A spgcies of $Portdes takes 
roct in little colonits varymg from the size of the fist to 
masse? six or eight feet in diameter In tfe éhe cefttral 
portions of these growing colonies die while the outer 

* The @arratyve containing Prof Dana’s gbservfions on coral-reefs was 


published among the Reports of the Expedition efh 1872 he published a 
olume on ‘Coral and Coral-Reefs," where he again gave the weight of 


! Bull Mus Comp Zool, vol 1 See also J Le Cont®, Silmans fis authority to the theory o§ subsidence 
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parts flourish and g1adually build up a rng ofcoial This 
rng, which may be cirgfldt or elongated in*form, 1s some- 
times contipuous, but more commonly is traversed by one 
orgmore channels The ingerior portions are scoured out 
and degpened by the tidal currents Or if the form of 
the bottom and other conditions be suitable, a great many 
indivgdual masses of coral giadually grow into a more or 
less continuous reef, through which the strong ebb and 
flow of the tides serve to keep open some channels Thus 
fringing-reegs, through the scour of the sea, become 
barriewreefs, which retreat fiom the adjacent coast in 
proportion to the gentleness of the slope on which they 
are igit On a steeply shelving sea-bottom the reefs 
Tgust obviously regain fringing-reefs 

Dr emper admitted that possibly many atolls 
and barrier-reefs were formed during subsidence, and 
even that the downwaré movement may in many cases 
have fwrnished the conditions foi stai ting them into 
existence The solution *of the pro®iem ought in each 
case, he ghought, to be determined by actual detailed ob- 
servation But that the alternate currents of the tides are 
the main agents ın the building of coral-reefs could be 
proved, he maintained, by many cases which, on thg 
theory of subsidence, must be regarded aseexceptional of 
inexplicable, such as the occurrence of true atolls inethe 
midst of areas of elevation ! 

In the second edition of his “ Coral Islands,” published 
m 1874 Darwin briefly referred to these observations 
He thought it not improbable that the Pelew Islands 
originally subsided, were afterwards upraised, and again 
subsided, byfeasimitted that the proximity of fringing-reefs 
was opposed to his views He suggested that 1f the sub- 
marine slope were steep reefs which began as fringing- 
reefs*woulg continue to be of that form? even during 
subsidence There is, however, no admission that any 
valid objection had been made to his theory, or&hat tiue 
atolls and barrier-reefs might be formed in many places 
without subsidence ee 

In 1868 Prof Semper reiterated his disent from the 
prevailing theory of coralreefs? Next year he feprinted 
his original paper (which seemed t$ him to hav&iemained 
unknown to most naturalists) ın a generalfaccount of the 
Philippine Islands, wherein he appended some,additionad 
notes? In one of these he 1efers to the observations of 
Pourtalessand others on a submarine calcareous @eposit 
whith m some regions 1s slowly being upraisedo serve 
as a foundation fot coral-reefs To the objettion that if 
atolls and barrier-reefs could be formed during a period 
of elevation, they ought to be found not merely at, or only 
slightly ahgve sea-level, he replies that they are not in 
fact @pnfined to that limited zone, but that even if they 
were, this wouldgnot validate his conclusion that the 
1eefs aie due toa complex cooperation of coral-growth 
with, the faves and eurrents of the sea, and not to the 
one cause—the subsidence of entire regions—invoked by 
Darwin ° . 

In the folowing year another contrioution to the astı- 
subsidence literature was made by Dr J J Rem, who in 
an interesting memoir on the physical geography of 
Bermuda, offered some observations 8n the coral-reefs of 
those islands * He Suggested that the Bermuda group 
might originally Save been a submarine mountain or bank 
on which colonies of deep-water coials took root, and 
wheie otber organisms fieurished in such abundance as 
gradually tọ raise thestop of the submerged ground to tffe 
zone, in whi reef-building corals could flourish He 
adducedeno evidtnce ın support qf this suggestion further 
eg han that, there ıs no proof in Bermuda of subsidence, 

Tes Wrssensch Zoologre 1863 x11 p 558 Repnnted fn 186 in 
* Die Philippinen undwhre Bewohner,” with additional nges 

ue HENAN Physik-med Gesellsch Wurzburg, S ztzungsýer , February uf 
A 3 “Die Phihppifien und ihre Bewohner” Wurzburg, 1869, pp zoo 709 
A brief account of the coral-reefs of the Phihppme Islands will be f&md at 
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which, however, as Darwin had so cogently shown, from 
the very fact of the movement bemg downward, 1s 1n 
most cases not to be looked for ° 

An important memoir, marking a totally new departure 
in coral-reef literature, appeared in 1880 containing an 
abstract of observations made by Mr Murray during the 
great voyage of the Challenger! The chief features of 
this contribution may be thus briefly summarised —With 
hardly an exception the oceanic islands are of volcanic 
origin, and it 1s therefore to be pregumed that the sub- 
marine ridges and peaks, which rise to within various dis- 
tances from the surface, are likewise due to the protrusion 
of volcanic matenals There 1s thus no actual evideffce of 
the still unsubmerged poitions of any extensive continent 
or mass of land such as Darwin’s theory requires 
Whether built up above the sea-level mto islands, o1 
brought up to varymg heights below that level, the vol- 
canic emimences of the ocean may conceivably Be brought 
into the condition of platforms for ree®builders by two 
causes In the first place the eiosive force of waves 
and tidal scour must tend to reduce all prominent oceanic 
summits to the lower limit of bieaker-action, and there- 
by to produce truncated cones or flattened domes and 
ridges on which coral-reefs, if not alieady established, 
might spring up In the second place, submarine emin- 
ences may have been brought up to within the zone of 
the reef-builders by the deposit of organic detritus upon 
them — Gne of the most remarkable results,of recent 
deep-sea exploration has been the accumulated evidence 
of the extraordinary profusion of pelagic life ın the 
tropical surface waters From experiments made during 
the cruise of the Challenger, Mr Murray estimated that, 
if the organisms are as numerous down to a depth of 100 
fathoms as they were found to be in the track of the tow- 
net, there must be more than sixteen tons of carbonate of 
lime in the form of calcareous shells in the uppermost 
hundged fathoms of every square mile of ocean The 
shells and skelefons of these organisms fall 1n a constant 
ram to the bottom, where they supply some ofthe food 
needed by the fauna which there subsists upon the mud 
By the accumtulatior? partly of these superficial exuviee, 
partly of the remains of the creatures living at the 
bottom, an organic deposit ıs growing over the sea- 
floor in the tropical regions wherein coral-1eefs flourish 
Owing, probably to the greater solvent action of the 
increased proportion of carbonic acid in sea-water 
at great depths, or to the greater mass of water through 
whach they must sink, the shells of the upper waters seem 
never to reach the bottom or at least soon disappeai 
from it, for they are seldom met with in deep dredgings 
But in shallower portions of the ocean they abound 
Consequently it may be legitimately inferred that the rate 
of growth of the calcareous organic deposit on the sea- 
bottom*must be more rapid ın the shallower waters The 
tops of Sübmanne peaks and banks, being constantly 
heighfeped from this cause, will in couse of time be 
brought up to a depth at which sponges, hydroids, deep- 
sea corals, annelidg, alcyonarians, mollusks, polyzoa, 
echinoderms, and other o1gaitisms can flourish abundantly. 
When this has taken place, the upwaid growth of the 
calcareous forfhation w#l be accelerated by the accumula- 
tion of the refnains of this abundant fauna as it lives and 
dies on the bottom At last the zone of reef-building 
corals will be 1eached, and thereafte a growth of coral- 
rock will bring the sea-floor up to the level of low water 
That ceral-reefs undistinguishüble from  barner-reefs 
and even atolls might be formed upon banks of sediment 
1n a deep sea was admitted by Darwin? But the assump- 
tion of so many submerged banks as this explanation 
would fequire, seemed to lim so improbable that lae. dis- 
mussed it fromeurthfr censideration He was not aware, 
howéver, of the enormous abundance of minute cal- 
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careous orgafusms ın the surface waters and of the com- 
parative 1aptłdıty with which these remains might be 
accumulated on the sea-bottom 

Reef-builders starting on a submarine bank, whether 
prepared for them by erosion, by subsidence, or by the 
upwaid growtlf of organic deposits, would form 1eefs that 
must necessaily tend to assume the atoll form The 
cential portions of the colony or clump of coral will 
gradually be placed at a disadvantage as compared with 
the peripheral parts of the mass in being further removed 
from the food-supply, and will consequently dwindle and 
die In propoition as the reef approaches the sea-level 
thes@ central parts are brought into increasingly uncon- 
genial conditions, until at last an outer 1mg of vigorous, 
growing coral-reef encircles an inside lagoon overlying 
the cential stupted and dead portions The possibility 
of süch a sequence of events was likewise recognised by 
Darwin * “If a bank, either of rock or of hardened 
sediment," he says, ‘“‘lay a few fathoms submerged, the 
simple growth of the coral, without the aid of subsi- 
dence, would produce a stiucture scaice.y to be distin- 
guished from a true atoll”? 

As the atoll increases in size the lagoon becomes pro- 
portionately larger, partly from its waters being less sup- 
plied with pelagic food and therefore less favourable to 
the growth of the moie massive kinds of coral, partly 
from the injurious effects of calcareous sediment upon 
coral-growth thefe, and partly also from the solvent 
action of the carbonic acid of the sea-watei upon the 
dead coral The solution of dead calcareous oiganisins 
by sea-water 1s undoubtedly one of the most interesting 
facts brought to lighgby the naturalists of the Challenger 
Expedition 

Moreovei, a connected chain of atolls might be formed 
on a long, submarine bank, and similar conditions of 
growth would then be displayed as 1n the case of a single 
atoll The marginal atolls having a better supply of 
food would grow more vigorously than those towards 
the centze, and would tend to asstime elongated forms, 
according to the shape of the bank beneath them Many 
of them might coalesce, and migh® even «ultimately give 
rise to one large atoll Such a chain of atolls as that of 
the gieat Maldive group may be thus explained wighout 
the necessity for any disseverment by oceanic currents 
as Darwin supposed On the other hand, the submerged 
coral-banks of the Lakadivh, Caroline, and Chagos archi- 
pelagos may be regarded as representing varius stages in 
the growth of coral-reefs, some of them being still too deep 
for reef-builders, otheis with coral-reefs which have not yet 
quite grown up tothe surface But scattered among these 
banks are some of the most completely foimed atolls 
Mr Murray contends that it is difficult to conceive how 
such banks can have been due to subsidence, When then 
situation with respect to each other and to théperfect 
atolls 1s considered He reverses the order*of growth 
as given by Darwin, who cited the gieat Chagos 
bank as probably an example of an atoll which had been 
carried down by a subsidence mote rapid than the iate at 
whieh the corals could build upwards 

Fiom a careful study of barrier-reefs Mr Munay 
concludes that, in then case alsos all the phenomena can 
be explained without having recourse to subsidence He 
found from personal observation and a comparison of the 
Admuiralty charts that most exaggerated notions prevail 
regarding the depth of water immediately outside the 
reef, which 1s usually sepposed to be very great "After 
minutely exploring the barrier-reef of Tahiti, and sounding 
the water both inside and outside the 1eefs, he found that 
the slopes are just such as might be looked for on the 
supposition that the corals have grown up witheut anv 
sinking of the bottom The acgonfanyigg section (Fig 
1) drawn to a true scale will show that there is 
nothing abnormal in the decliyities Beginning near the 
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shore or wherever the bottom yhęthe: 8€ rock or sediment 
comes within fhe range of the reefebinlders, a barrier reef 
grows vigorously along its outer face, while 1ts@nner parts, 
as in the case of an atoll ar@l for the same reason, Are 
enfeebled and die, The force of the bieakers tears®ff huge 
masses, s8metimes 20 or 30 feet long, from the tace of the 
ieef, especially wheie from the borings of moMusks, 
sponges, &c, the coial.rock has been weakened These 
blocks tumble down the seaward face of the reef, forming 
a remarkably steep talus It 15 this precipftous part of 
the 1eef which has probably given rise to the notion fnat the 
water outside suddenly descends to a profound depth 
The steep front of fallen blocks ıs succeeded a de- 
chivity covered with coral sand, beyond which*the bottom 
slopes away at an angle of no more than 6°, and 1Scovered 
chiefly with volcanic detritus Mr Murray insists that any 
seaward extension of the reef nfust be on the suf{mit of 
the talus of broken coral The reef will gradual® recede 
from the shore offhe island or continent, and will leave 
behind here and there a remnant to form an isl@ndein she 
slowly broadening lagoon-channel 

The very general occurrence of proofs of elevation 
€mong the regions of barrier-reefs and atolls 15 in harmony 
with the volcanic oiigin of the ground on which these 
coi&l-formations have grown, but 1s,as Mr Murray con- 
tends, most difficult of explanation on the theory of 
widespread subsidence He affirms that all the hief fea- 
tures of coral-reefs and islands not only do not necessarily 
demand the hypothesis of subsidence, but may be 
satsfactonlly accounted foi, even in areas wheie the 
movement 1s an upward one, by the viff?mus outward 
growth of the corals on the external faces of the reef in 
presence of abundant food, by ther death, dsintegration, 
and removal by the mechanical and chemical action of 
the sea in the inner parts, and by the influence of subaenal 
agencie$ and breaker-action ın lowering the level of the 
upraised areas of coral-rock ARCH GEIKIE 
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* NOTES 

e[T will be seen from ou Diary that the meeting of the 

innean Sdgiety on Decem»er 6 ıs to be exclusively devoted to 
the reading of a posthumous essay on Instinct by tge late Mr 
Daiwin.e We are informed that this essay ıs full of ymgottant 
and hitheito* unpublished matter with regard to the facts of 
animal instinct considered ın the light of the theory of natuial 
selection, and as the existence of the essay has only now been 
divulged, we doubt not that the next meeting of®the Linnean 


Society will be of an unusually interesting character 
e . 


THE death 1s announced, at the age of seventyesix, of Mr 
John Elot Howard, F RS, well kmown as a chémist and 
quinologist ^ He was the son of Mi Luke Moward,*F R.S , a 


well-known meteorologist*in his day z 


We announced some time ago that the Finnish Senate had 
voted a sum of 37,008 maks to Piof. Lemstrom for the con- 
tinuation of his experfments with the amora borealis at Sodan- 
kyla ın the Finnish Lappmark during 1882983, of; which he gave 
an account in NATURE (vol xxvu p 389) The plan to be 
followed durmgethe present winter at this station 1s to make 
qp:ervauons thiee times in every twenty-four hours, with the 
exception only of the first and fifteentf of evagy fnonth, when 
they aie made every five mutes throughogt the tyenty-fom 
hous, and thiee days of the month when they will be effected 
ewny half minute during two hours In onder partly t$ obtain 
the necessary gata fo: the contiol of ghe vareation of the current 
from the atneosphgie with the latitude, ang part to 1educe the 
effect of probable influences, a bianch station will be temporarily 
e tablisned during the mon“issof November, wired ire 
February, and part of March at the buildings of the Kültala gold 
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works, some distance from thé principal station at Sodankyla At 
Kultala exhausflve experiments will be made as to the effect 
which the 1gciease of the area of the “ utstromnings ” apparatus, 
invented by Prof Lemstiom for producing the aurora Nor ealis, 
has on thg intensity of the current The observations will in 
other respects be the same at both stations At Sodankyla they 
will be continfted until September I, 1884 

THE Repoit W the Board of Trade on then Proceedings and 
Busmess unde: the Weights and Measures Act, 1878, for the 
past year bas been issued The following are some of the lead- 
ing points in tke Report During the past year the Standards 
Department, has had the opportunity of assisting the United 
States Government in a compariscn of their standard of length 
(Yard No €7), with the standards at this office. Prof. C S 
Peirce, of te Unfted States Coast and Geodetic Survey, came 
to London for this purpose in Jhe last, on beMf of Prof J E 
Hilgawl, who tas charge of the Bureau of Weights and Measures 
at Washington A large number of comparisons of these 
measures was made with all possible cate, and it was found that 
at 62°F , Yard No 57 was o 000022 inch longer than the Yard 
No 1 deposited at this office The results of thesécomparisons, 
as calculated by Piof Perce, will be referred to m a printed 
memorandum which will be sepaiately drawn up. It was found 
necessary to” test the accmacy of the standard kilogram, and 
the only 1esource was to apply to the Comité International 
des Poids et Mesures foi permission to compare the British 
standard lilograw ih that deposited at ther bureau neat 
Paris, By the report of this comparison, it is seen that 
our standard lulggram is new 20178 mulligramy too light 
The Report ratĦer naively pomts out that, but for the courtesy 
of the Comité, the Standards Department would havg been 
unable to 1e-verify our unit of metic weight, as this country 1s 
not represented on the Comité, and consequently does go} con- 
tnBute towards its expenses In a previous DWeport it is 
also pointed out that the Board of Tiade had beet then 
able to avail itself of the results of tfe scientific 1dSeaiches 
which had been carried out under the directions ofthe Bureau 
A note on the instrumental equipment of the Bmeam of the 
Comité Interngtional 1s attached to the Report, of te eqyip- 
ment of this Bureau we recently gave a detailed desciiption 
The tables of densities and expansions hitherto ın se at the 
Standards Office not having been found entirely m accord with 
the most recent scientific research, new tables have been drawn 
up for future wee in the accurate comparisons of standards of 
measure ®nd weight, aud these are given in the Appendix, At 
tht last annual trial of (he pyx, the Report states, the differences 
In weight andgfineness of the new coins then submitted for 
testing v erf again found fo be far within the legal amounts 
allowed, parhcularlyeon those allowed ın the fineness of the gold 
cnn Waith 1eference to the Electric Lighting Act, the Report 
remarks that with the advance of science there aise from tim? 
to time measures and weights of new forms and denominations 
which, 1n then application to commercial purposes, subsequently 
receive the sanctipn andeforce of legislative enactment Among 
the most important of such new measures aie those foi the 
measurement of mechanical and of electrical eneigy, as applied 
to the measu®ment of electricity under the Electric Lighting 
Act of last yelig A prétent unit of measurement has been 
taken m Progisional @rders under this Act, which 15 equivalent 
tog‘‘ the energy contained in a current 8f 1000 amperes flowing 
under an@lefromotive force of one volt dung one héur) Na 
piactical meter of elertricity, capable of use 1n commerce and 
daily life has yef receiyed official sanction The Report and 
Appendices show that Mı Chaney continues the work of his 
office as efficiently as his means will permit e 

AT the Jast situng of the Academy of Sciences M Pasteu 
read and commented on a posthumous paper gy Dr Thulier 


. 
his pupil, who died in Alexandria, where he was senfin August, 
in order to make observations on cholera Tht lafe Dr 
Thuthér takes an intermediate position between M Pasteur and 
M. Bouchardat M Pasteur seems not to be quite opposed to 
the views of his pupil 


THE German Cholera Commission are going, not, as they 
originally intended, to Bombay, but to Caleutta, as they con- 
sider the latter place more suitable for theirenvestigations 

e 


IN an official pamphlet published at Washington there 1s an 
interesting sketch of the work aud history of the United Stafes 
Bureau of Education Not only does the Bureau publish reports 
on education in the United States, but at frequent intervals 
issues ‘Circulars of Information” containing dita of great 
value, and in many cases not otherwise accessible mong 
other things these circulars contain information og the systems of 
education n nearly every civilised country, including China , the 
pamphlet 1eferied to contains a useful list of all the circulars 
issued, with their contents 


* IN the report by Dr Daniel Diaper on the New York Meteoro- 


logical Observatory for 1882, 1t 1s shown that the actual hours of 
sunshine at Greenwich Obseivatoiy were 1245 m 1878 and 
977 1n 1879, when the possible hows were 4447, whereas at New 
York 1n the former year the actual hours were 2936, and in the 
latter,3101, when the possible hous were 4449 


Tre * Howard? Medal of the Statistical Society for 1883; 
with a prize of 207 , has been awarded to D, R D R Sweeting, 
S Sc Cet Camb, Medical Superintendent of the Western 
District Fever Hospital, Fulham, for the best essay on ** The 
experiences and options of John Howaid on the preservation 
and improvement of the health of the inmates of schools, prisons, 
workhous@s, hospitalg, and other public institutions, as far as 
health 1s affected by structural arrangements 1elating to supplies 
of an and watei, drainage,” &c * 


THE cultivation of Sorghum (S saccharatum) and the manu- 
facture of sugar from its stems has of late occupie | a large share 
of attenfton by the Government in America, reports on W hich 
have been issued at different times. The most recent of these 1s 
an ‘ Invesfigation of the Scientific and Economic Relations of 
the Sorghum Star Industry ” This ss in the form of a report 
diawneup by the committee of the National Academy of 
Sciences, 1n which the subject of the cultivation, p1 oduction, and 
manufacture of the sugat 1s treated ın considerable detail The 
report 15 one of considerable value, especially to those interested. 
in the progres of this industry 


From D King’s Annual Report of the Royal Botanic Garden, 
Calcutta, for the year 1882-83, and Mı J F Duthie's Report of 
the Government Botanical Gardens at Sahaiunpur and Mussoorie 
for the year ending March 31, 1883, both of which have recently 
reached u~, we learn something of the progress of botany at these 
botanical centes in India It ıs satisfactory to note that at 
Calcutta consideiallle improvements have been effected during 
the yeai, not onlyein the general arrangements of the garden 
itself but also in the scientific department, fo. Dı King informs 
us that * the bamboo and mat erections which used to do duty 
as conseryatories have been replaced by three large, handsome, 
and efficientestiuctures of iron, on which a thin thatch of giass 
is spread, and under shelte: of which tropical plants thrive 
admnably" As usual at Calcutta considerable attention has 
been given, to vaiious economic plants, notably those which 

iodace the valuable artigle 1ndfarubber, and which have ofcu- 
pied so much attention of late Dr Kung says the cultivation of 
the soy wean of Japan (Glycine soja) has of late been pressed on 
the people of India, aid ** moie in dbedience to the loudness o 


this clamour than fiom a belief in its soundness” he has arranged 
. 
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fora supply of the beans from Japan, which he proposes to dis- 
tribute extensively for trial Much cansidzration. has alsogbeen 
given to the utilisation of the various fibrous plants In the 
Lloyd Botanic Garden, Darjeeling, much damage continued t» 
be done by the cockchafer grubs until. pretty nearly every plant 
in the garden was killed “The whole of the grass in the 
garden and all herbaceous plants rapidly succumbed to its 
ravages, as did many, of the flowering shtubs, only the deeper 
Tooting shiubs and trees being spared Even the plants u? the 
conservatories did not altogether escape, eggs of the insect 
having got in considerable numbers into the soil of the pots ” 
In response to vigorous efforts to exterminate this plague about 
six millions of the grubs were collected and destroyed by the 
garden labourefs, so that at the time of witing the Report it was 
showingesigns of disappearing In Mr Duthie's Report ıt 1s 
satisfactory to fend that economic plants, as at Calcutta, are 
largely cared for, and that the cultivation of medicinal plant; 
and the preparation of drugs from them 1s being proceeded with 
Amongst these may be mentioned Alexandrian senna (Cass 
acutfolia), henbane (Hyoscyamus niger), belladonna (Atropa 
belladonna), &c Additions are also bemg constantly made to 
the museum 


PART VI of the “ Herefordshire Pomona” has been 1ssued, 
and Part vn and last will be published in the autumn of next 
year, after the Congress and Exhibition of the Pomological 
Society of France, to be held at Rouen in October 


IN the Yapan Mai of August 23 and September 24, Mr E 
Knipping describes the course of two storms which occurred, one 
on August 17 to 20, and the other September I1 to I4. These 
descriptions show how very completely the Japan meteorological 
Service 1s organised, and that good work 1s being done in the 
Far East 1n collecting data for scientific meteorology e 


Mzss&s MACMILLAN AND Co ha¥e published as one of their 
*' NATURE Senes” volumes, Drs Gladstone aud Tribe’s ** Che- 
mistry of the Secondary Batteries of PlÉnté and Faure” ** About 
Photography and Photographeis" is the “title of dh interesting 
gossipy little volume by Mr, H Baden Pritchard, published by 
Mes.rs Piper and Carter ij 


Miss J M HAYWARD wishes to state with referente to Mr 
Denuing’s letter (p 56) that she did give the hour (to 30) at which 
her letter was written, with the date, at the end She adds that 
a clock struck ten shortly before she saw the meteor » but she 
thinks the clock was probably slow, as ıt generally ıs She has 
no doubt ıt was the same meteor as that seen at Bath, Buistol, 
and Chelmsford about the same time e 


THE additions to the Zoological Soctety’s Gardens Yung the 
past week include two Bonnet Monkeys (Macacus"simigus) from 
India, presented respectively by Mr H G Rosegand Miss 
Morant, a Common Fox (Cams vulpes), Biitish, presented 
by Mr H. Vaughan, two Bullfnches (Pyri hula europea), 
European, presented by Mr Archibald Aitchison » four Moorish 
Toads (Bufo mauritanicus) from, Tums, gresented by Mr 
Frederick Bridges , twelve Ruffe, or Pope (Acesia cernua) from 
Buitish waters, presented by Mr T E Gunn, two Michie’s 
Tufted Deer (Zlaphodus michianus 8 €), a Chinese Water Deer 
(Hydropotes inermis), two Ellos. Pheasants (Phasianus elhott) 
from China, deposited, sk Coal Titmice (Par zs ate), British, 
purchased , a Spotted Ichneumon (Her pestes nepalensis) from 
Nepal, five Blue-crowned Hanging Parrakeets (Lorzculus gal- 
gulus) from Malacca, received 1n exchange 

e 
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OUR ASTRONOMICAL COLUMN ` 

Pons’ Cowe1 —M. S @ Chandler has communicated to 
the Astronomische Nachithten his own experiences at the 
Observatory of Harvard College with reference to the remark- 
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able inctease in. the brightness of this comet o September 22, 
which has been aheady mentigned in NATURE vol xav p 
624) He observed with an aperture of 6l inches. On 
September 21, between 8h 55m and 1th M.T he found 
the comet very faint and diffuse , the central condensation oi 
nucleus about equal to a star of 11m On September 9, about 
7h. M T he was astonished to find exactly im its place a 
bright, clearly-defined 8 or 84 mag star without Sensible trace 
of nebulosity, except with a power of only 5& giving a field 
of 1} degrees, and even with that not noticeable except with 
attention It was so distinctly stellar an object that an expe 
rienced observer might have failed to distinguish. it fom stars 
of similar brightness in the neighbourhogd OrnSepteraber 23, 
at 7h 3om, he found the physical appearance aggin greatly 
changed The nucleus seemed spread out into a confused 
bright disk about a half minute, (arc) in diameter, putside of 
which was a nebulous envelope much brighter than on the 
preceding night, and about one,minute and a half in diameter 
The comet was jWdged to be a half magnitude brighter than on 
September 22 On September 25 it appeared speadgout into 
a confused disk two minutes in diameter, a faint nucleus or 
concentration of light not brighter than 11 m So rapid an 
increase and diminution of light is a very unusual phenomenon ,* 
Mr Chandlerghinks that phases of this kind may be charac- 
teristic of the comet's mode of light development, as the same 
vauiatjon was repeated on a smallei scal@ on October 15, when a 
nucleus of about 9 3m appeared, which giadually dissipated 
on the following evenings, through expansion into *&he general 
nebulosity Tne comets distance from the sun wen Mr 
Chandler remarked the great increase of brightness was 2 18, 
the earth’s mean distance being taken as unity, not the least 
surprising condition 1n the case om 

In the same number of the Astronomische Nachrichten Prof 
Schiaparelh gives some account eof his observations on the 
physical appfarance of the comet at Milan, wig are of much 
Interest In connection with those of Mr Chandler On 
Septengber 22 he found the comet about 3’ m diameter, faint and 
diffuse, the nucleus about 13m , but the Sky was not perfectly 
clear , the observations for position were made at 8h 3om M T 
On September 23, about 8h 13m, the comet had incieased fh 
brightness since the previous evening in an extraordinary manner , 
it now appeared as a sgar of 8m , with a very faint surrounding 
nebulos.ty of from 1’ to 1j' diameter The central pait was not 
exactly a luminous point, but had a sensible diameter and 1n-* 
distinct outline On the 25th it was still bright, but the nucleus 
of the 231€ had spread out so as to form a cncular nebulosity 3 
m dfmeter, without notable cential condensation 9 ` 

Corfparing the Milan and Harvard observations, i would 
appear that the rapid increase in the light of the comet took 
place between Septembei 22, at 7h 45m and 11h 45m Gieen- 
wich mean ume, itiemains to be seen how observations else- 
where will accord witn this inference Mr Changlei suspected, 
fiom a comparison of his own notes with those mad by the 
observers at Kiel and Vienna, that the increase would be foung 
to have taken place between the Eu pean and American 
observations on September 22 e 

M Bigourdan, of Paris, says on Nopember 19, ** The comet is 
a nebulosity of from sixth to seventh magngude, wfth nucleus 
the brightest part of the coma, that which borders on the 
micleus, 1s rot symmetrical about it, it 1s less &xtended in the 
angle 110°—r140°, and 1s brightest in the angle 280°—290° ” 
Taking the comet’s #heotetical intensity of light on Novembei 
Ig as unity the int€nsity on December 31 will be 9 5, and on 
January 14 1 when it 1s at its maximutn), I 30 In the absence 
of moonlight the comet must be, for som@ tnfe, a naked eye 
object ° 





THE GENERAL THEORY OF PHERMO- 
DENAMICS * ^ e 


HE fiat of the six lectures on “Heat in its Machanictl 

Apphcations” at the Institution of Civil Engineers was 
delivered on®November 15 by Pro& Osbofne Reynolds, M A , 
F R S, the subject being as given in the title? The following 
is an abstract of the lecture — 

Thermodynamics, Prof Reynolds said, was a very difficult 
Subject The reasonmg involved was such as cou only be 
expressed in mathematical language , but this alone would not 
prevent the leadis facts and features of the subject being expressed 
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in popular language — Thépiyscal the ries of astronomy, light, 
and sound mvolved even moie mathematical complexities than 
thermodynafhics, but these subjects had been rendered popular, 
ari this to the great improverfent of the theories 

Whaf rendered the subject of theimo&ynamics,so obscure 
was that it dealt with a thing o: entity (heat) which, although 
its ‘effects could be recognised and measured, was yet of such 
a nature that its mode of operation could not be perceived by 
any of oufsenses Had clocks been a work of nature, and had 
the mechanign been so small that it was absolutely imper- 
ceptible, Galileo, instead of having to invent a machine to 
"perform a definite function, would have had, from the ob- 
servedg motion of the hands, to discover the mechanical plin- 
ciples and actions involved Such an effort would have been 
strictly parallel to “that required for the discovery of the 
mechantal principles of which the phenomena of heat were 
the result 

In th® imagiped case of the clock, the discovery might have 
been mafe in two ways Ry the scientie method from the 
observed motion of the hands the fact thatthe clock depended 
ong uyformn intermittent motion would have led to the discovery 
of the principle of the umformıty of the period of vibrating bodies, 
and on this principle the whole theory of dynamics might have 


* been founded. Such a theory of mechanics would have been 


as obscure but not more obscme than the thepry of thermo- 
dynamics based og its two laws But there was another method " 
and it was by this tha® the theory of dynamics was brought to 
hght—to invent an artificial cloch; the action of which could be 
seen Itevas from the actual pendulum that the principles of 
the comstancy of the periods of oscillating and revolving bodies 


were discovered, whence followed the dynamical theories of 


astronomy, of light, and of sound 
As regarde) he action of heat, no visible mechanical con- 
trivance was discovered which would afford an example of the 
mechanical principles and, motions involved, so that the only 
appareht methdll was to discover by experiment the laws of the 
action of heat, and to accept these as axiomatic laws without 
forming any mental image of then dynamical origin his was 
what the present theory of thermodynamics purported to be 
In this form the theory was purely mathematical apd not fit 
or the subject of a lecture But as no one whe had studied 
the subject doubted for one moment the mechanical erigin of 
these laws, Prof Reynolds would be fojlowing the Sparit if not 
the letter of his subject, if he introduced a conception of the 
e mechanical actions fiom which these laws sprang This he 
should do, although he doubted if he should have so ventured, 
had 1t not been that while consideung this lectme I hit upon 
certam mechanical contivances, which he would call netic 
engines, which afforded visible examples of tne mechanic action 
of heat, in thesame sense as the pendulum was a visible example 
of the same principles as those involved in the phenomena of 
light and sound Such machines, thanks to the ready help of 
Mr Foster his assistant in constructing the apparatus, he should 
show, and he vould not but hope that these kinetic engines 
might move the source of the obscurity of thermodynamics on 
hich he had dwelt 9 
The genegl action of heat to cause matte: to expand was 
* sufficiently obvious and Popularly known, also that the ex- 
panding nftter cqild do work was sufficiently obvious But 
the part which the heat played in deing this work was very 
obscure S . 
It was known that heat played two, or it might be said three, 
distinct mechanical parts in doing this wor 
These parts were —- bg 
I To supply the qnerby necessary to the peifoimance of 
work * € 
2 To give to the matter the elasticity which*enabled it to 
expand—to convert the inert matter into an acting machine 


3 To convey itself, z e heat, ın and out of the matter e 


This third fugetion wês generally taken for granted in the 
theory of thermodyngmics, although 1t had an important place 
m all apph@itions of this theory ° è 

eThe idea of making a kinetic engine which shogld be an 
example f action such as heat, had no sooner occurred to huft 
than various very simple means presented themsglve Heat 
was transformed eby the expansion of the matter caused by heat 

At first he tfifd to invent some mechamceil arrangement 
which would expard when promiscuous agitation was imparted 
to its par, but contraction seemed? easier—this was as good 
All that was wanted was a mechanism which wou'd change its 

° 










shape, doing work when its parts were thrown*into a state of 
agitation s 

jn order to rarse a buchet from a well either the rope was 
pulled or the windlass wound—such a machine did not act by 
Promiscuous agitation , but if the rope was a heavy one (a chain 
was better) and 1t was made fast at the top of the well so that 
1t just suspended the bucket, then 1f st was shaken from the top 
waves oi wriggles would run down the rope until the whole 
chain had assumed a continually changing sinuous form And 
since the rope could not stretch, 1t could not 1each so far down 
the well with its sinu»sities as when stiaight, so that the bucket 
would be somewhat raised and work done by promiscuous 
agitation The chain would have changed its mechanic cha- 
1acter, and from being a rigid tie in a vertical duection would 
possess linetic elasticity, z ¢ elasticity in virtue of the motion of 
1fs parts, causing it to contact its vertical length against the 
weight of the bucket Now ıt was easy to see "In. this case that 
to perform this operation the work spent m shaking the rope 
perfoimed the two parts of imparting energy, of motion to the 
chain and raismg the bucket A certam amount of energy of 
azitation 10 the chain would be necessary to cause it to raise a 
bucket of a certam weight tnrough a certam distance, and the 
relation which the energy of agitation bore to the work done in 
1aising the bucket followed a law which if expressed would com- 
cide exactly with the second law of thermodynamics The 
energy of agitation imparted to the chain was vntually as much 
spent as the actual work 1n raismg the bucket, that was to say, 
neither of these energies could be used over again If it was 
wanted to do further work the raised bucke® was taken off, and 
then to get fhe cham down again it must be allowed to cool, z e 
the agitation must be allowed to die out , then attaching anothe: 
bucket, it would be necessary to supply the same energy over 
again 
“He had other methods besides the simgle cham which served 
better to illustrate the lecture, but the principle was the same 

In one there was a complete engine with a working pump 
By mere agitation the bucket of the pump rose, lifting 5 lbs of 
water one foot high , before it would make another stroke the 
agitated medium must be cooled, ze the energy which caused 
the elasficity must be taken out, then the bucket descended, and, 
being agitated again, made anothei stroke z 

He felt that there was a childish simplicity about these kinetic 
engines, which might at {rst raise the feeling of “Abana and 
Phai par" in the minds of some of his hearers But this would 
be only till hey 1ealifed that ıt was not now attempted to make 
the best machine to raise the bucket, put a machine that would 
1aise the buchet by shaking These kinetic engines were no 
mere illustrations or analogy of the action of heat, but were 
instances’ of the action of the same principles The sensible 
energy in the Shaking 1ope only differed in scale fiom the energy 
of hçat ın a metal bar The temperature of the bar, ascertained 
from absolute zero, measured the mean square of the velocity of 
its paits multiplied by some constant depending on the mass 
of these parts So the mean square of the velocity of the links 
of the cham multiplied by the weight per foot of the chain really 
represented ghe energy of visible agitation m the chain 

The waves of the sea constituted a somce of energy in the 
form of Sensble agitation, but this energy could not be used 
to work continuously one of these kinetic machines, for exactly 
the sam® geason as the heat m the bodies at the mean tem- 
perature of the earth’s surface could not be used to work heat- 
engines 

A chain attached to ù ship'semast in a iough sea wduld 
become elastic with agitation, but this elasticity could not be 
used to iare camo out ofethe hold, because it would be a 
constant quantitygas long as the roughness of the sea lasted 

Besides the waves of the sea thee was no other source of 
sensible agitation, so there had been no demand for kinetic 
engines Had it been otherwise, they would not have been left 
for him to discover—or, had they been, he might have been 
tempted togatent the inventions Buf there had been a demand 
for what might be called sensible kinetic elasticity to perform for 
sensible motion the part which heat elasticity performed in the 
thermometer 

And it had not been left for hım to invent kinetic mechagusm 
Yo. this purpose, althoug it might be that its semblance to the 
“thermometer had not been recognised The principle was long 
ago applied by Watt The common foim of governors of a 
steam-engine acted by, kinetic el&sticaty, which elasticity, depend- 
ing on the speed at which the governors were driven, cawed 
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them to contr&ct as the speed increased The goveinor mea- 
sured by contraction the velocity of the engine, while the ther- 
mometer measured by expansion the velocity ın the particles, of 
matte: which surrounded it, so that 1t could now be seen that 
having to perform two operation , the one on a visible scale, the 
other on a molecular scale, the same class of mechanism had 
been unconsciously adopted ın performing both operations 

The purpose for which these kinetic engines was put forward 
was not that they might be expected to simplify the theory of 
thermodynamics, but thet they might show what was being done 
The theory of thermodynamics could be deduced by the lawseof 
motion from any one of these kinetic engines, just as Rankine 
dedu®ed st fiom the hypotheses of moleculai vortices 

Nothing had yet been said of the thnd part which heat played 
in performing work, namely, conveying heat in and out of 
matter It was an innovation to introduce such considerations 
into the subject Of thermodynamics, but ıt properly had a place 
in the thas: y of heat engines It was on this part that the speed 
at which an enging would perform work depended 

The kinetic machines showed this If one end of a chain was 
shaken, the wriggle ran along with a defimte speed, so that a 
definite mterval must elapse befoie sufficient agitation was 
established to raise the bucket , furthei, an interval must elapse 
before the agitation could be withdrawn, so that the bucket 
might be lowered for another strohe ‘The kmetic machine, 
with the pump, could only work at a given rate He could 
ancrease this rate by shaking harder, but then he expended more 
energy ın propoition to the work done This exactly core- 
sponded with what Went on ın the steam-engine, only owing to 
the use of separate vecsels, the boiler, cylinder, and*condensers, 
the connection was much confused But it was clea: that for 
every h p (2,000,0c0 ft -Ibs pei hour) 15,0c0,000 ft lbs. had 
to be passed fiom the furnace mto the boiler, as out of the 
15,000,c00 no more thn 2,000,0co could be used for work, the 
remaining 13,C00,000 were available for forcing the heat into 
the bciler and out of the steam in the condenser, and they were 
usefully employed foi this pui pose 

The borlers were made as small as sufficed to produce steam, 
and this size was determined by the difference of the internal 
temperatures of the gases m the furnaces, avd the wate? in the 
boiler, qnd whatever diminished this defference wculd necessarily 
inciease the size of the heating suface requued, ze the weight 
of the engme The power which this gifference of temperature 
represented could not be used in the steam engine, so it was 
usefulty employed ın dimmisaing the size of the enge 

Most of this power, which in the steam-engine was 2$ least 
eight times the power used, was spent in getting the heat from 
the gases into the metal plates, for gas acted the pait of con- 
veyance far less 1eadily than boiling wate: or condensihg steam 
If ax had to be heated inside the boiler and tooled in the 
condencer with the same difference of temperature, there would 
be required th rty or foity tures the heating surfzce—a conclu- 
sion which sufficiently explained why attempts to substitute 
hot an foi steam had failed In one 1espect the bot air engines 
had an advantage over the steam engine Duiing the operation 
in the cylinder the heat was wanted to be kept 19 the acting 
substance, this was easy with an, for ıt was such a bad con- 
ductor of heat, that unless 1t was ın a violent state OF internal 
agitation ıt would lose heat but slowly, although at a tempera- 
ture of roco degrees and the cylmdei cold i ? 

Steam, on the other hand, condensed so readily that the 
temperature of the cylinder must be kept above that of the 
stem It was this fact which limited the temperature at which 
steam could be used Thus, while hot air failed on account of 
time economy, the piactical limit af the econemy of steam was 
fixed by the temperature which a cylinder wogld bea These 
facts were mentioned because at the present time tnere appeared 
to be the dawn of substituting combustion-engines ın place of 
steam engines 

Combustion engines, mythe shape of guns, were the oldgst form 
of steam engine In these, the time requned for heating the 
expansive agent was zeio, while they had the advantage of 
mecondensible gas ın the cylinder, «o that if she cylinder was 
kept cool 1t cooled the gas but slightly, although this was some 
300@degicesin temperature , . e 

The disadvantage of these engines fas thgt the hot gas wasp 
not sufficiently cooled by expansion, but a consıderablesamount 
of the heat cued away might be used again could it be 
extiacted and put mto the fi oh charge» to do this, however, 
would intioduce the difficulty of heating-suiface 1n an aggravated 
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form Howevér, supposing the cfnréy to have been tamed and 
coal and oxygen from the air to be used instead of gunpowder 
‘Thermodynamics showed that sugh engines should still have a 
wide margin of economy over steam engines, besides the adv&n- 
tage of wogking wit a cold cylinder and at an unlimited speed 
The present achievement of the gas-engine, stated to be some 
2,000,c00 ft -Ibs per Ib, of coke, looked very promising, @nd@ ıt 
was thus not unimportant to notice that whatever the art 
difficulties might be, thermodynamics showed no “banier to 
further economy in this direction, such as that wlach appeared 
not far ahead of what was already accomplished withe steam- 
engines, 

But however this might be, he protested against the view 
which seemed somewhat largely held that the stean-engme was 
only a semi-barbarous machine, which wasted ten trmeyas mud 
heat as 1s used— very well for those w ho knew no science, but only 
waiting until those better educated hgd time to tuin their attention 
to practical matters, and then to give place to sqmething better 
Theimodynamics pared the perfections not the faults of the 
steam-engine, in which all the heat was used, and could only 
enhance the admiration in which the work of those ngist4 be 
held who gave, not only the steam-engine, but the embodiment 
of the science of heat 


oe 


PROFESSOR AUGUST WEISMANN ON THE 
SEXUAL CELLS OF THE H¥YDROMEDUSZ?* 


ROF. WEISMANN of Freiburg 1s most highly skilled and 
most indefatigable 1n research, and all the memfirs which 
he publishes are of extreme scientific amportance, and #bcund 
1n o1iginal views and suggestions which render them of peculiar 
and widely spiead interest His *'Studieng zur Descendenz 
Théorie," lus 1esearches on the Daphnoids an the fauna of 
lake Constance, which aie known to all naturalists, may be 
mentioned as examples of his work e Since thegpiing of 1878 
till the present year he bas been engaged in investigating the 
mode of o1igin of the gonad elements of the Hydromedusz, and 
the result; are embodied in the present splendid work, which 
consssts of a volume of text of about 300 pages quarto and 
twenty-four most beautifully executed coloured plates, the whole 
representing va-t amount of laborious :esearch Some portion? 
of the r&ults have aheady appeared in short preliminary papers, 
but they férm a very sm@l instalment of what 15 here put forth 
In the course of the investigation, which has extended to thirty- 
efght species of Hydromedusz, important new observations on * 
the habits*and composition of Hydroid colomes generally and 
on their histology were made, and the results of these are fully de- 
scribedehere, since most of them have a direct beating og the 
elucidation gf the main subject of the monograph, "Thé work 
thus forms secondarily, as stated ın the title-page, ‘a contiibu- 
tion to the knowledge of the structure and vital phenomena of 
the Hydromeduse generally ” 

The piincipal value of the work, however, lies y the impoit 
ance of the bcaungs of the 1esults of the investigations getailed 
in it upon the geneial question of the qigin of gonad cells 
‘The Ifydiomedu:ze were selected as the subject of research 
because they appeared to be of all gioyps of the annaj kingdom 
best adapted for the purpose both because of the transparent 
nature of their tis-ues and because they prest in closely allied 
forms so many 1emaikable differences im the deve]ppment of the 
gÜnad elements 

The work commenges with an historical introduction, which 
can be but briefly refered tohere The question of the origin ot 
the sexual elements m the Hydroida Bas undeigone several ım- 
potant transformations Prof Huiley,ewhen he first defined 
the body of the Medusa as consisting of to layers of tissue— 
ectoderm and «ndodeim, rared the question in which of the 
two layers do the gonad elements@riginate, and at fast concluded 





“hat they were formed between the Qro, and subsequently in 


1859, from physiological considerations mainly that they must 
originate m the ectoderm _ Ássoon as the a@vance ofgustological 
method permitted accurafe duect observation to be made on the 
patter, Keferstein and Etlers showed that m the S$phgnophof& 
with well developed medusoid sexual indviduals, the Calyco- 
phoridee and hale Physophoridze, th@ ge minal cells are developed 
m what is fow :ecognised as the ectoderm of jie manubrium , 

1 è‘ Die Entstehung der Seaualzellen bei den Hydromedusen ” Zugleich 
ein Beitrag zur. Kenntniss des Raues und der Lebenserschemungen dieser 


Gruppe, von Dr August Weismann, Professor in Freiburgar (Jena 
G Fischer, 1883) 











* 
whilst in the female hySophoridze the origin of the single ovum 
different (in the endocod@n)e As soon as the hpmogeny of the 
layers of the Ccelentefata with the two primitive layers of 
igher Metazoa became evident, the question arose whether 
erminal cells of the Metd@oa generally were of ectodermal 





























devalqpment of the germinal: cells. in some one Coelenterate. 

















à on the strength of the conditions occurring in a 
Campanularia, and a Clava, started the theory 


e 





anda, 








‘observation to be erroneous, fnd as Prof, @@ismann points out 
At was fromghe first not in accordance with the phenomena of 





came 
Coclenterata belong to two distinct stocks, the one consisting of 
he An'hozoa and Scyphomed sz, in which the germinal cells 
are derived from the endoderm (Endocarpz), ad the other, of 
the Hydromedusce’and €tenophora, in which they originate from 
the ectoderm (Ectocarpe), If this position be correct, and, as 
will be seep in the sequel, one of the most startling of the con- 
clasiong arrived at in the present work is that, notwithstanding 
all ‘the apparent evidence to the contrary, it probably is so in 
reality, then the important principle of inkeritance and continuity 





eismann was | 
researches by hisobserving 
the germinal @lls originate, 
selves. nor even in the blastostyles that support themg but ia 
the ccenosarc of the colony, ín the common parenchym of 
the stem and its branches, and that this occurs not only in 
the se of the female but also in some instances iff Mat of 
le germinal cells, The existence of ovicells of coegosarcal 
ad been previously observed by Quatrefaggs, F. E. 
Fraipont, and others, but these elements had not been 


to undertake the present prolonged 


ova, E. van Beneden further had observed the eorigin of 
eg-cells in Hydractinia, in that part of the blastostyle which 
biequentlye becomes evaginated to form the gonopfore. 
Gleingyperg published his account of his discovery of the@migra- 
tion of the egg-cells of Eudendrium from the ectodemm into the 
endoderm and in the opposite direction just before Weismann 
. had arrived at a similar conclusion and had found in his pre- 
; parations egg-cells in the act of boring through the basement 
“omembrane wit one half lying in the ectoderm and the other in 
the end@lerm.. The establishmeat of the fact that migration of 

tMe sexual cells of a met remarkable character in the many forms 
< dn whieh he has proved it to occur is a constant phenomenon, 
"the histary ef Ms details, aml the discussion of the phylogenetic 
origin and general biological bearings of the curious phenomena 
p as by it, fornt the most importantefeatures of the present 
ie . 
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author as more convenient adopts—instead of Allman's 

1erocodonie gonophore and adelosodonic gonophore— 

and ‘‘medusoid gonophore ” respectively. He applies 

ter term to all gonoph 

yall; Of which amy fac, however rudimentary, can be detected 
ofthet 





















“the medusa i composed. He®uses the term sporophore for 
5. those gonophore sacs in whach no indication of anything beyond 
ca Single layer of eloderm and endoderm can be discovered. 
A strusturt which &sumes great imogance in the history of 
i thepwanderings of the ovicells is the duplicature of gctolerm, 
“which gros h 
-out of which a medya is fgrmed, depressing the eadolern 
. lamella and forming the hollow of the bell. Itis necagsary thit 
this embryonic orfan or "nass of cells, observed by so many ia- 
gators, should receive a special nime, aad it is ter.ned 


docodap." . 
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ndodermal origin, and a large number of observers attempted | 
to settle the question offhand by investigating the "brocess of | 


ach assumed that his particular results must hold good for the 
: ip, and as the results were conflicting —the place of first | 
ofthe germinal cells lying as is well known in some 


ectoderm and in others in the endoderm— much | 
this period, E. van Beneden's memoir | 


hat the germ layers were themselves sexually differentiated, the | 
female el@ments arising from the endoderm and the male from | 
toderm, and that in the union of a derivative of each layer | 
ay the @sence of impregnati6n, the necessary precursor of repro: | 
uction. eThis Brilliant conception was soon shown by further | 


parme zenesis. As the next important phase ia the question | 
me the attempt of the brothers Hertwig to prove that the | 


n developmenggjae the germ layers receives a strong support, of | 
ard fo the gonad elements it seemed in great need. | 


Phat in certain of the Mydromedus | 
not in the sexual individuals them- | 


as the sole source of supply of the femafe gonophoreg | 


eres, not becoming free medusz, in the | 


i hree layers, viz. the inner and outer ectoderm nyers and the | 
intervening endoderm lamella—of which the walleof the bell of | 


wards at the summit of the simple sac-like bud € 


* 11 
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It is pointed out that each hydranth of a colony does -not-con~ 
sist alone of that part containing the stomach ang bearing the 
tentacles and hypostome, but also of a stem-shaped portion, 
which is developed at the same time with it out of the same 
bud! This region is termed the ‘ hydrocope," and is included 
in the hydranth, the remaining region of which is the ** hydro- 
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Pig. 1 — Diagram of a bud of a medusa or medusoid gonophore —G&, endo- 
codon; G/H, sub-umbrella space; ZZ, primitive endoderm lamella ; 
wks, prim:uve germ cells; ext, endoderm; 2&4, ectcderm. 





| cephalis.” The hydrocope corresponds to the region in Tubu- 
laria which Allman terms hydrocaulus, but not to the whole 
system of stems and branches in an arborescent colony. In such 
colonies the production of buds is entirely cofffined to the hydro- 
cope and its counterpart in the blastostyle, the ‘ gonocope.” 


| le the Tubularinz it is necessary to distinguish amongst the 
i tnm 
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° Fic. 2.—Diagram of a primary, MAy, and lateral, SAy, hydranth of Euden- 
drium® Zc, hydrocephalis; M, neck ; Cas, cambium zone; Kus, zone 
of gemmaffen ; Hef, hydrocope ; Sa, lateral branch; 7/57, blastostyle ; 
Gop, gonocope; 5f, sporophore. e 


hydranths of a stock the ‘‘ principal” from the “lateral” 
dranths. e The principal hydrgnths are those which rempin 
rmanently at thg extM@migies of the stems or branches <- 
throughoat the growth of the stock by lateral budding. In the - 
arboresc@nt stocks of the Tubularide the first hydranth sprun 
from the egg remainsgpermanetftly @t the extremity of thé 
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principal stem, the lateral buds of which never surpass it in 
growth. Inathe same way the first formed. hydranth of each 
lateral branch retains its position at the tip of that branch, and 
must be distinguished as a principal hydranth of secondary 
order, becoming such so soon as it produces a hydrantit bud 
above its distal gonophore. This distinction is necessary not 
only because the primary and lateral hydranths often differ in 
size, but mainly from the most important fact that the principal 
hydranths are sexually sterile ; only the lateral hydranths pro- 
duce gonophores. No such distinction of principal hydranths 
occurs amongst the Campanularide and the Sertularidae. 

The above brief historical sketch and preliminary explangtion 
is extracted from the introductory part of the work, The special 
paw, which forms by far the greater portion of the whole, treats 
separately of the details of the series of species investigated. 
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D» t i Ld . 
Fig 3.—-Tip ofa stem of Eudendrium racemosum (actual, not d gstammatic), 


with the principal hydranths, HH Ày. and ten lateral hydragris, Shy 1-10; 


Bist, biastostyle, with female gonophores or ova: A'ze, germinal zone in 

. wider sense, 7.e. extent of the main stem and hydrocope containing egg- 
tells, The letters ent and ec? indicage whether in the lateral hydro- 
copes of the specimen ovicell were present in the ectoderm or endoderm, 
or in both. 


lacustris and Eudendrium, wil be followed here, the former 
being chosen mainly because the account of it is illustrated by a 
woodeut, which it is advantageous to reproduce. The structures 
of Cordylophora lacustris is well known from F. E., Schulze's 
most excellent most excellent monograph. Weismenn finds that 
the regular branching of the stock in this species depends on its 
following the law that ‘a principal or terminal hydranth of a 
principal stem or lateral branch produces no buds but those of 
hygranths, never those of ,gonophores, and that only the 
hydranths, and not the gonophgre# can produce buds." e 
zone of gemmation of the hydranths lies in the hydrecope, just 
below the neck, In the female stocks the germinal eglls do not 
take their origin in the genopfores, butérise in the ccenosare in 














the: ectoderm of the zone of gemmatión of a principal hydranth 
and in this well defined and restgicged refon only. e 
“The ovicells are certainly not preformed in the embr 
larva, but are formed in the zone before the later à 
begins to appear out of ectoderm cells which diff 
from other young, ectoderm cells. - ‘The ovicells migrate inthe — 
ectodernf from their place of origin to that where the bud of the” 
lateral hydranth has begun to form, and, passing into th dateral 
hydrocope as it grows out, enter the gonophore as soon. asit is ` 
developed, their-entire course of travel lying in tge ectoderm. 
Every ovicell becomes an ovum, and enough oviegils migrate in a 
group into the lateral hydranth to fill several gonophores ; those 
not destined for the first formed gonophore move onwards pastit, : 
and a part of them pass later into the second gonophore when _ 
this becomes formed between the first and the nedk of the - 
lateral hydranth. This change of position of th? ovicells 
be partly due to active movement, since the simple ehifti 
to growth could not push the cells past the first gonophore, and. 
long before the first gonophore i®ripe these cells are fund lying 










beyond it, whereas beforehand they lay below & (see Wig. 4, #2). 
i .9 y. : 


Ge 








Fig 4—-A principal hydranth, Hy, and a lateral hydranth, S of Cordy- 
lophora : actual germina! zone, alsoggone of gemmation; A&Z', 
former position of the germinal zone, S7, female sporophore; we, 
migrating ovicells. e 









The migration must take place very slowgy and fh a particular 
direction, for the cells@re never found scattered irregularly along 
the whole stem, but always together in a small*troop, and they 
never make their way by accideut into a hydrocephalis,. The same 
process is repeatedin the formation of the second, and, if ovie 
ce'ls enough be prfsent, of the third gonophore, A fresh swarm 


i . e . | of ovicells is never introduced from" thg main stem into a late 
The results with regard to two of these fgrms, Cordylophora | : af Rh 


branch, and no new ovicells are develope@in afiy lateral hydranth 
until it cear®s to become such by developing a hydranth bud 


| above its distal gonophore. $ then becomes g principal hy- 


dranth of secondary order, and acquires at once a germinal zone 
beneath its neck, which supplies thë gonopigprts developed on 
its lateral hydranth buds with ova by jgrationgjust. asinthe- 
case of the primary préncipal hydranth, b produces no further 
gonophoges itself, and differs in no respect frog the prifMary: 
printipal hydranth excepting in that it was once a lateral hy- 
dranth, anel produced a set of geuophofes, whilst the primary 
principabhydranth never was lateral and nd&er produced gono- 
phores, T he ova ripen in the ectoderm of thes oropbores. - : 
* The primitive male germinal cells in Cordylophora are formed 
like the female from younffectoderm cells, but their placeof origin. 
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hes in the zone of gemmatton of the lateral hydrafith at the spot 
wheie the gor phoie bud is formed 

IA the genus Eudendrium moe remarkably there 1s a difference 
in the fofmation of the gonad elements in the case of different 
species In Eudendrium racemosum the fonophorss are not 
bornf æy the hydranths but on blastostyles, which bud out only 
from the lateral hydianths Both male and female ge: minal 
cells have teeir place of origin not in the gonophores or blasto 
styles, but in ipe coenosarc , the gono phores are only the ripening 
places of the cells The blastostyles are not regarded by the 
author as hydranths which in an ontogenetical sense become 
atrophigd 1n the history of each colony, consequence of the 
exhaustive effgct of the development of gonophores on them, but 
agspecial structures probably derived o1iginally from hydianths, 
but whic? have undergone a permanent phylogenetic modification 
(at all events m Æ racemosum and E capillare) to adapt them for 
their peBuliai function The@leveloping buds from which blasto- 
styles ar&formeti are very early to be distinguished from those 
forming hydranths, and do n& vary 1n colewges of the same sex, 
though theg show a constant difference in form m the two sexes 
The male blastostyles have no hypostome, mouth, or tiace of 
tentacles. The female have also no hypostome but have a double 
crown of tentacles, and appeai at the time when the gonophores 
are ripe to have a small temporary mouth, which ıt 15 suggested 
may possibly swallow the spermatozoa to effect $e: ilisation 

In the female stocke of Eudendrium racemosum when 1n* full 
sexual maturity the ccenosarcal tubes at all the free ends of 
the branghes contain large quantities of ovicells The fine twigs 
are ogten full of hundreds of them They occur in both ectoderm 
and endoderm, but far more abundantly m the former, whee 
they aie found in all stages of development, whereas ın the endo- 
derm scarcelgggas but large egg-cells are found The primitive 
germinal cells are derived from ordinary young ectoderm cells, 
with which ın rapid process of multiplication the whole germinal 
zone B® filled € This zone® hes only in the piingpal hydranths, 
commencin# a little below their necks and extending a shorter 
or futher distance down the stem, but as a 1ule not further than 
the second lateral hydranth (Aso, Fig 3) Within thf zone the 
production of new ovicells is almost entirely restricted to its 
uppermost region As the principal hydranth grows, éhe germinal 
zone, which maintains a constant length, rises “vith it, and as 
soon as it rises above the point of junction of fny lateral 
hydranth, this hydranth 1s cut off rom any fusther supply 
of ovicells The ovicells never occur in the endoderm within 
the germinal zone, but aie only found in that layer wishin 
the hydranth and gonocope This 1s because of,*the 1emark- 
able migeations which the cells perform, which fake glace in 
petigctly definite directions at definite times The cells 1emain 
in their place of origin, the ectoderm of the germinal zone, 
until a new lateral hydranth bud begins to be formed, and 
into this they migrate throvgh the ectoderm, not at once, but as 
soon as the hydranth has attained a well defined stem They 
wait here h the ectoderm, growing considerably, until they have 
attahed a certain size, and then bore their way into the endoderm, 
nearly all the cellagn each lateral hydrocope effecting the pene- 
tration of fhe basement membrane simultaneously, just at the time 
when zeblástostyle budecommences to form The cells hold on to 
the basament membrane on its inner face by one end, and stietch 
forwards the otfler 1n the direction of the position of the future 
blastostyle,&ind become 1emarkably Alongate, their free ends being 
drawn out into long slender filaments amongst the endodermtells 
As soon as a hollow 1s formed ın the Qlastostyle bud they creep 
in, still clinging to the basement cnecibrane and always to its 
endodeimal face As¢he hollow enlarges, more and more creep 
1n, and the bud ls on a pear shape As the gonophores are 
budded out from the blastostyle the cells pass ynto the endoderm 
of these, then almost simultaneously bore through the basement 
membraffe again, and reacl#the ectoderm layer'of the sporophores, 
their finalerigening plgce The ovicells never reach maturitg on 
the hydrantlfs ın which they originate, but always in the blasto- 
style ofa lateraBhydranth . 

In the male stochs of Zudendrfum racemosum the place of 
orig of the germinal cells 1s the ectoderm of the region of 
gemmation of the lateral hydranths Thence they ‘migrate by 
the endoderg into the$sporophores, and thef$hke the ovicajls 
bore their way out®into their ripening place, the®ectoderm of the 
sporophores 

Ingthe other species of Eudgndnum examined, E éapillare, 
the pláce of first appearance of both male and female germinal 
cells 1s in the endoderm 





The results obtained as to the history of the generative elements 
1n the various species examined are given 1n a concise tabular 
form under a series of headings, the importance and di$unctness 
of which will now be recognised The case of Podocoiyne 1s 
taken as an example The German terms are not easy to find 
English equivalents for 























Podocoryne cat nea 


Kemstatte Geimmal place ) Male germinal cells the ecto- 
@Layer m which the earliest derm 
appearance of the germinil ( Female germinal cells the endo- 
cells can be detected ) derm e 


In male stocks the manubrium 
of the Medusa bud- 

In female stocks the endoderm 
sac of the gonophoig bud 


Keinizouz Germinal zone 
(Region of the colony where 
these cells are earliest de 
tected ) 


Male germina cells. young ecto- 
deim cells 

Female geimmal cells proba- 
bly ectoderm cells which have 
migrated 1nto the endoderm 


Abkunft | Actualongm of the | 
most primitive germinal cells, 
(in very many cases a matte: | 


of inference only) 


The ectoderm of the manubrium 


Ripening place 
penus of free-swimming Medusze 


The male gells none 

The female cells out of the pri- 
mary endoderm sac of the 

| gonophore bud into the spadia 


Migrations 


and thence into the ectoderm 
of the manubiium 


The facts with regaid to all the investigated species, when 
thus placed in a tabular form, appear at first sight so varied 
and complicated as to defy all reduction to uniform law The 
germinal cells appear to be developed sometimes here, some- 
times*theie, without rule of any kind and without definite 
relation to the germ leyers A most remarkable fact lies in 
the circumstance that the gieatest differencesqn these matters 
occur in closely allied genera and even species But, since this 
can occur without affecting the general evidences of these 1e- 
lationshi®, ‘‘the®variations must depend on such differ- 
encgs aS can occur amongst nearly related forms” And in 
this circumstance really les ın Prof Weismann's opinion the key 
to the whole matter By careful use of the comparative method, 
he has’arrived at the conclusion that the differences in the posi- 
tion of the piace of first appearance of the germs depend ona “ phy- 
logenetic shifting” of this position, and have ensued pare passu 
with the degeneration of the primitive free medusze unto sessile 
brood sac. The advantage gained by the animal m the shifting 
which has brought this about, has lam 1n the earlier ripening of 
the gonad elements 

In accgrdance with a widely accepted view, the sessile gono- 
phores of all the attached hydromedusz except hydia, are 
probally to be regarded as degenerated medusz., In the an- 
cestral n&dusze the gonad elements of both kinds originated 
in th® gctoderm of the manubrium, and ripened there as they do 
now m six out of seven Tubularine genera bearing medusæ exa- 
mined by the author, vız Dendroclava, Bougainvillia, Perigont- 
mus, Cladonema, Corymorpha, Syncoryne Both the be een 
and ripening of the germinal cells occurred during the free life 
of the medusx, Ceitam causes rendered the fiee medusa stage 
di-advantagegus, and in many instances the gonophores in con- 
sequence became sessile, whilst the sexual elements originated 
and ripened in them at an earlier stage At first the elements 
retained the same place of origm as 1n the fiee medusze, a con- 
dition which survives in the medusoid gonophores of the existing 
Cladoogryne But it became ad*antageous that the elements 
should not wait for then formation by cell division and for then 
gradual maturation until the process of construction of theegono 
phores by budding had been completed, and thus the formation 
of theovicells became shifted, and appeared in an earlier stage 
What may be, reganged as & first stage m this processeis repre- 
sented in Penfaria and Tubularia, in which the germinal cells of 
bogh sexes first appear in the endocodon (see Fig 1) of the gono- 
phore bud, begg carried afteryyards, as development proceeds, 
to the o1iginal ripening place, the manubrium As a further stage 
e. 
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in the process; the prumitrvely ectodermal] geimizal cells migrated 
into the endoderm, and bere we find them making their first 
appearance in all the Tubularinz bearmg medesæ or medugoid 
gonophores, ın which they do not o1iginate m the ectodeim of 
the manubiium or m the endocodon Most impoitant 1s the fact 
that in Podocoryne and Clava, and other forms, tLe male elements 
have a different place of first appearance from the female In 
Podccoryne the male geimmal cells arce in the ancestial place, 
the ectodeim of the manubrium, the female, however, first 
appear 1n the endoderm of the meausa bud — In Clava the male 
elements originate 1n tif endocodon , in the female they aie frst 
detected in the endodeim of the gonophoie stem 
IIere the phylogenetic shifting of the place of first differentia- 
tion Òf the germinal cells bas operated only in one sex or in one 
more than the other In all such cases it 1s the place of first 
differentiation of the female elements which has undergone 
further shifting (jan that of the male, apparently because, under 
similar circumstances, owing to then more munate subcrvision, 
spermarie@ become more easily and 12pidly upened than ovaries 
In the case of Eugendirum racemosum, already cesciited, three 
further stages of the shifting back of tae place of ongm of the 
geiminal cells appeai to have been undugore by the female 
stocks beyond those evidenced in Podocoryne 
In some foims, as in Cordylophora aheady described, the 
entire long migration tales place entirely m the ectoderm, and 
it 15 plain that the shifting of the place of o1igm of the germinal 
cells backwards fiom the gonophoies has taken m different 
forms two different lines of progiess, one into the endoderm, the 
other through the ecjoderm only — It is a 1emarzable fact that 
m no real medusa i5 the place of fist appearance 8f the ger- 
minal cells shifted further back than at most to the endcderm ef 
the gonophore The difference of pcsition of -he generative 
elements 1n the medu:ze of the Campanulaimz is regaraed by 
the author as secondary, derived from a primitive disposition, as 
m the Anthomeducz, by phyletic shiftmg from tze manubitum 
to the 1adial canals, evidence in proof of which 1s adduced 
A most intensely inteiesting section 1s that devoted to the sub 
ject of the migration of the germinal cells These cells seem 
to be guided in their movements by an extiaordinary mstinct, 
Every ovicell on setting out for its travels appegis to have Before 
ita definite route to a particular gonoghore, and to follow it 
with certaigly , and, fmthei, to be able to distinguish a young 
bydrauth tud from a young blasiostyle bud, never entering the 
one in erior for the othe: The migiatihns maybe compared to 
those of certain birds the young of which are Leheve@ by scme 
crnitholegists to find thei way to their distant home withougthe 
aid of any old buds who have already made the journey to 
guide them The author suggests that ıt must be the outcome 
of an excessively fine sense of minute differences of pfessme 
which enables the cvicells of Podoco1y ne, afte: ther*have bored 
their way mto the ectodeim, to a1i1ange themselves m four longi- 
tudinal rows m the mteiiadu of the manubiium, instead of form- 
ing an even zone round st No doubt, ns he po'nts ont, the 
same Jaws aie at work hee which cetermine the size, shape, 
number, and sequerce of the cells in every organı m, but this 
fee mobility of these germinal cells in the Hydroida, with ther 
definite line of maich and goal, 1s a new factor, to «Ee there 
seems to be no parallel known im other grcups, although fhigrat- 
ing cells pursning comparatively indefinite couises areS.nown m 
most Metazoa As having a nearer resemblance to these Move- 
ments are cited those of the mesoblast cells which are set free 
from the blastophore of the gastrula larva of Echinoderms, and 
which arrange themselves 1n 1egular oder æn the inner surfaces of 
its cavity. That there is no absblute difference between these 
curious tissue-building migrations and oicimary growth follows 
fiom the evident fact that they have arfsen phyloggnetically out 
of the formation of organs by ordinary piocess of growth 
‘Lhe question of the immediate origin of the primitive ger- 
minal cells of the Hydroids ıs discussed 1n a most abie summary 
chaptei of the utmost interest, but wh.ch it 15 impossible to, do 
Justice to hae With regaid&o the 1elations of the elergents to 
the two layeis, the conclusion is that m all the Hy dromedusz, 
including the Siphonophora, the actual or gm of the piimtive 
germinal cells is from ectoderm cells. In all cases m which the 
first traces of the germinal cells can only be detected on the 
endoderne the parent primitive gernfinal cegls have migrated out 
of the ectoderm This position is sujfported bÝ two hneseof 
argument, the one drawn from the comparison of the varigus 
stages 1n the shifting of the place of engm of the ge1mnal cells 
exhibited ın the various species of Hydromeduse, and especially 
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1n the two sexé$ of the came species, lich. points clearly to the 
orginal and essential <ource of both sexual elements having lam 
in the ectodeim, as is still the cafe m the primitive, hermapltro- 
dite, fieshwater Hydra , whilst the other dwells on thf crcum- 
stance tham all H§dioids in which the fast appearance of the 
germina! cells takes place in «he endoderm, a satisfactors™ptoof 
of the endodermal origin of these cannot be brought forward, 
Whee they originate m the ectoderm them identity evith young 
ectoderm cells ıs obvious When found in the endoderm, at the 
bases of the peculia flagellate cells composing this layer, they 
have a similar appearance to the primitive germmal cells found? 
in the ectodeim, but no connection of gradation betweeg them 
and the endodeim cells can be detected, nor any sybdivicion of 
the endoderm cells tending to their production : 

Having artived at the above concluson, the author % led to 
beheve, as already mentioned, that the division of the Ccelen- 
terata mto Endocai pæ and Ectocarpfe introduced by the &: others 
Hertwig may very probabiy still hold good, the Hydicfheduse, 
with the Srphonopignsa and CtenSphora, being sprung fiom a 
separate phylum of the primitive Coelenterates from ehate com- 
prising the Anthozoa and Scyphomeducee 

The work closes with a reference to the question of the 
alternation of generations in the Hydromeducee Now that the 
wenosarcal ongin of the germinal cells 1s proved in so many 
mstances, can {le gonophoies or medusz, the sexual cells of 
which aie formed 1n the coenosarc of the hgdranth o1 stem before 
they themselves are begun to be developed, be regarded as sexual 
individuals? It 15 obvious that ıt would lead only to eonfusion 
1f the old way of iegarding the matte: was upset Theepast 
history of the gonophoies must be taken into account, and the 
fact that the sexual elements, though now developed at a gieater 
or less distance in many species, formerly undoudumisy originated 
within the gonoj hores If an opposite view were adopted, the 
absuid difficulty would aise that the male gonophmes m some 
species would hgve to be taken as sékual indivi@uals anf the 
females in the same species as not 

The author’s discovery of the gradual phylogemitic shifting of the 
place of orfin of the sexual elements in J Tydiomedusze seems, as he 
points out, to throw most happy hght on the vexed controversy be- 
tween Branls and Salensky as to the alternation of generations 1n 
the Sal; 2 Théovanum m the stolon of the solitary Salpa disco- 
vered by Brooks doubtless belonged originally to the sexual 
cham Salpze and has becom® shifted in orde: to hasten its matura- 
tion into the stalon of the nurse, which js no more to be re- 

arfed as sexual because of its preparing an ovary for the buds 

tan are thé principal hydranths of Eudendrium racemosum 
to be ggaided as such because they supply the œıcells to 
the gonophores borne by the blastostyles As in so mang of 
the Hydiomeduse, the male elements of the sexual individuals 
have undergone no corresponding shifting The discrepancies 
between the results of the two observers probably depend on the 
circumstance that the process of phylogenetic shifting has attained, 
as ın Hydromeduse, different stages of development in fhe various 
species The mode of reproduction of the Salpa ts still t? be 
regarded as a case of alternation of generæion, even should 
Salensky’s well fcunded suspicion that the cham Salpæ ae them- 
selves able to produce a second ovary aftemthe first bas be@n used 
up piove invalid by 

‘The remarkable differences 1n the developmen? of the germinal 
cells 1n nearly allied Hydromedusze seem to be parallded to some 
extem by the extiaoidimary condition in the early embiyology of 
the Salpze discovered by palenshy,! where the differences occu- 
rng in the different speqies are so great and important that, as 
he wiites, “they hardly bear comparison with one another " 
In all Salpze the early <egmentation of the ovtuy takes place as 
wual, but then ‘ gonoblasts, ’ cells derived from the epithelium 
of the egg-follicle, not sexnally fertilised elements, suppress the 
blastomeres, wbich atro) hy whikt thë entire embiyo M formed 
fiom the gonoblasts with or without otha unfer tijsed matter 
Salensky calls this extraordinary process, which” is without 
parallel 1n the rest of the anmmalekingdom, “ folftcular buffding ” 

Possibly «cme of the curidus differences as to the extent to 
which the gonowlasts and parts of the ovary and oviduct hter 
into fhe fofmation of the embryo in Salpze (Gymnogone and 
Tgecogonz) may*e hereafter explamed®on some «ch punciple 
as, that of Prof Weismann of *' phylogenetic fhifting*" 
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UNIVERSITX*AND EDUCA TLONAL 
e INTELLIGENCE 


CAMBRIDGE —The Public @rator (Mr J E Sandys) made 
the follfwing address to the Senate ın pre enting Mr Andrew 
Graham, First As-istant to Prof Adams at he Ob-e@vatory, foi 
thefoemplete degree of M A noris causa Mr Graham dis- 
covered the ninth minor planet Afezs, a fact cleverly tuned to 
account by the Orator — 

“Digmssgie domme, Domine Procancellarie et tota Aca- 
demia e 

** Quam 1nvidenda nobis illorum vita est, qui a rerum teries 
trium strepitu remoti, templum quoddam observando calo: dedi 
catum incolynt, ubi noctibus serenis tot lucidorum orbium ortus 
Sbitusque contemplzmtur, tot stellarum 1mmotarum stationes per- 
petuas fcuratissime definiunt, tot siderum errantium cursus prius 
ignotos admirabili quadam divinatione augurantur — Consenta- 
neum fimnum est eum, cufprimo quondam Oceani filia, Metis, 
inter si@.a affulserat, tot annos 1n rure 1llo suburbano cum Nep 
tum inventore nostro celeUtrrimo felicia esse consociatum 
Iuyaecertg tanti viri adiutoiem fidelissimum hodie civitate nostia 
donare, virum et linguarum recentiorum et studiorum. mathe- 
maticorum perquam. peritum, neqae m numeris tantum compu- 
tandis sollertissimum, sed in sideribus quoque observandis 
perspicacissimum Ipse rerum omnium Fabricator, cetera quides 
animali terram prona spectare pa-sts, . 


* os hoin sublime dedit cælumque tuer 
iussit et erectos ad sidera tollere voltus , * 


quanto ritur honore illi digni sunt qui, qua in 1e ceteris animan - 
tibuf homines praestant, in ea hominibus ipsus tam praeclare 
antecellunt 

* Vobis presento vnum et de scientia asttonomica et de 
Academia 1 optime meritum, Andıeam Graham T 


AND ACADEMIES 
LONDON 

Geological Society, November 7 —J W Hue FRS, 
piesident, in the char —]James Diggle, Charles Anderson 
Ferner, and Prof W Stephens w ere elected Fellows of the Society 
—The following communications were read —Qn tRe'geology of 
the South Devon coast from Tor Cross to Hope Cowe, by Prof 
T G Bonney, F R S, SecGS The author, after a buef 1e- 
ference to the literatme of the subject, stated that the chief petro- 
graphical problem presented by this district was whethgr it 
afforded an example of a gradual transition from slaty to foliated 
rocks, om whether the two groups weie perfectly@distinct He 
described the coast fiom Tor Cross rounc by the Start®Point to 
Prfwle Point, and thence for some distance up fhe estuary 
leading to King-bridge Commencing again t$ the north of 
Salcombe, on the other shore of this inlet, he desciibed the 
coast round by the Bolt Head and Bolt Tail to Hope Cove 
These ragks, admittedly metamorphic, consist of a rather thick 
mas of a dak mica-schist and of a somewhat variable chloritic 
schist, which also,contains a good deal of epidote In the lower 
pat of this are” some bands of a mica-schist not materially 
different @rom the upper mass It is possible that there are two 
thick masses of mica-schist, one above and one below the chloritic 
schist , but, fomieasons given, he inclined to the view that there 
was only qne important mass, rep@ated by very sharp foldings 
The junction between the admittedly metamorphic giowg and 
the «laty series at Hope Cove, as well as that north of Salcombe, 
1s Clearly a fault, and the rocks on eitBer side of it differ mate- 
rially — Between the Stat and Toi Ctoss the author believes 
there ıs alsq a fauk, running down a valley, and so concealed 
On the north side of this the rocks, though greatly contorted and 
exhibiting such alterations as ate usual in greatly compressed 
rocks, cgnnot properly begalled foliated, whe on the south «1de 
all aie fohated “lhis division he places near Hallsands, apout 
half a mife@ the sdüth of where it 15 laid down on the geo- 
logicamap 8 a further proof of the distinctness of the two 
series, the author pointed out that there were clear indications 
that tle: foliated series had undergone great crumpling and 
folding after the process of foliation had been ecompleted 
Hence that it was leng anterior to the geat earth-move- 
ments whig? had effected the Paleozoic 1 cks ef South Dev8n 
He stated that the nature of these dish ado suggested tRat 
this district of South Devon had formed the flank ofea moun- 
tamfange of some elevation, Which had lain to 
the foundations of this we may see traces m the crystalline 
e. 
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| gneisses of the Eddystone and of the Channel Islands, besides 
| pos-ibly the older rocks of South Cornwall and of Brittany He 
also called attention to some very remarkable structures ın the 
slaty series near Tor Cross, which appeaied to him to thow 
light upon some of the structures observed at times 1n gneisses 
and other foliated rocks,—Notes on Brocchr’s collection of Sub- 
apennine shells, by J Gwyn Jeffreys, FRS _ In this paper the 
| author gave the results of an examination of the collection of 
fossil shells from the Subapennine Pliocene described by Brocchi 
in his “ Conchiologia fossile Subapennina,” and now preserved 
in the Museo Civico at Milan Ihe quthor cited fifty-five of 
Beocchy’s species, upon most of which the collection furmshed 
more or less interesting information In'conclusion he remarked 
upon the importance of identifying Brocchr's species witheforms 
still living in the neighbouring seas, and also upon the difficulty 
of distinguishing between the Upper, Middle, and Lower Pho- 
cene m Italy From his examination of Italian Pliocene shells 
he concluded that the deposits containing tiem were for the 
most part formed in comparatively shallow water, probably not 
more than fifty fathom» in depth, a remark which alo applies 
to the Italian Miocene, and that in the ‘se of species still 
existing no difference can be recognised between Pliocene and 
recent specimens — British Cretaceous Nuculidze, by John Starkie 
Gardner, FGS The author commenced by discussing the 
question whethei the Nuculida should be separated as a family 
from the Arcide, and stated that species of Leda and Nucula 
exist and sometimes abound in the marine Cretaceous deposits, 
with the exception of the White and the Red Chalk, fiom which, 
however, he thought that the shells may have been dissolved 
out He also referred to the probable derevation of the spectes 
from preexisting forms, and discussed the question of how far the 
yelationships thus established could be expiessed in the nomen- 
clature of the species, his researches. upon the Nuculide leading 
him in some cases to suggest a trinomial nomenclature The 
probable lines of descent of the shells gescribed in the present 
paper were also discussed at some length 


Anthropological Institute, November 13 —Piof Flowet, 
F R S, preudent, in the chan —The election of the following 
new members was announced —D: G B Barron, Piof D J 
Cunffingham, H ,O Forbes, J S Hunt, Capt E C Johnson, 
R Morton Middletone jun, Capt C A Moloney, 8 B J 
Skertchley Joseph Smith, jun , and Dr Tohnggn Symington — 
Mr J E Price exhibited a selection of objects fiom ancient 
grave mounds in Peuf—Dr Garson exhibited two iron lamps 
that he &ad procuted from the Orkney Islands fo. the Oxford 
Ungversity Museum They were very similar to the lamps of the 
Esquimaux deseiibed by Dr E B Tylorin hi» paper 1ead before 
the Institute at the ena of last session, and each consists of two 
flat 1éceptacles prolonged into a spout like depression on the 
anterior p&rtion —Prof, Flower exhibited the shull of a young 
chimpanzee (Z roglodytes muger) which had been sent to him 
from Lado in the Soulan, by Dr Emin Bey It was the subject 
of acrocephalic deformity, associated with complete synostosis of 
the coronal suture, and partial obliteration of the sagittal suture, 
both of which are normally open long afte: the age to which 
thi, indiidual had attained —The l'uector read a paper by Mi 
Edward alme: on some Australian tribes 
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Zoological Society, November 25 —Prof W H Flower, 
F R*6 , president, in the chau —-A letter was 1ead from Mr 
G. B Sowerby, jun , ın which he proposed to change the name 
of Thracia jachsonensts, given n. his paper “ On New Shells,”’ 
read in January, 1883, to 77 hracia biazieri —A letter was read 
fiom Mi W H Ravensciofte of Colombo, Ceylon, de&ribing 
the effectual mode in which a female Axis Deer in confinement 
concealed its*young on@from observation —-The Secietary ex- 
lubited, on te part of Major C H T Marshall, FZS, a 
specimen of a new Impeyan Pheasant fiom Chumba, N W 
India, which Major Marshall proposed to name Lophophoi us 
chumbanus, and some other birds from the same district —Mr 
H *Seebohm, F ZS, exhibited and made remaiks on a new 
Owl from Japan, which he proposed to call Beds blakistoni, 
after Capt’ Blakiston, its discoverer —M H E Dresser, 
E.Z S , exhibited and made remaiks on some Ringed Pheasant» 
from Corea —Piof Bell, FZS, exhibited and made remaiks 
upon some Austiali Cunerds infested by a large ngmbei of 
Myzostomata *—Piof Ftower read a paper on the characters and 
divisions of the family Delphimide, in which the following 
geheric divisions were adpgutted and defined —Monodon, Del- 
phinapte us, PRocena, NeomePis, Cephalorhynchus, Orca, Or- 
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cella, Pseudosa, | Globephalus, Grampus, Feresta, Lageno- 
rhynchus, DelBlinus, Tiu siops, Clymenza, Sleno, and Sotaha 

Critical remarks were added upon the characters and synonymy 
of the Lest-known species of each —Prof Flowe also gave ‘an 
account of a specimen of Kudolphi’s Rorqual, Balenoptera 
dorealts, Lesson (= Sibtaldins lalicefs, Gray), lately captured in 
the River Crouch, Essex, being the first well-guthenticated 
example of this species met with in British waters —A com- 
munication was lead from Dr M Watson, FZS, contammg 
additional observations on the structure of the female organs of 
the Indian Elephant (ZWe2Zas indicus) —A communication was 
read from Mr F Moore, F Z S , containing the descriptions of 
some new Asiatic Diurnal Lepidoptera —A communication was 
read fm Mr R Trimen, F R S , in which he gave a descrip- 
tion of a remarkable semi melanoid variety of the Leopard (Fets 
perdus) in the Albany Museum, Giahamstown, which had been 
obtained in the east of the Cape Colony —A communication was 
read from the Ccfint H von Berlepsch and Mr L, Taczanowslo, 
in which gn account was given of an extens.ve collection of 
birds made by MM Stolzmann and Siemiradzxi in Western 
Ecuador 

EDINBURGH 


Royal Physical Society, November 21 —The fist meeting 
of the 113th sesuon was held in the Institution Rooms, St 
Andrew Square, Dr Ramsay H Traquair, F R SS London and 
Edmburgh, president, in the chan —A nest of the reed-warbler, 
found near Combe Abbey, Warwickshne, was exhibited 
to the Society by Dr, Herbert —The opening address of the 
cession was then delyered by Dr Archibald Gerkie, F R.SS 
London and Edinburgh, Durector-Geneial of tke Geological 
Survey of Great Britain and Ireland on ‘‘ The Relation betw eeg 
Geology and Paleontology ” 
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Linnean Society of New South Wales, September 26 — 
Dr James C. Cox, F L S , in the chan,—The following papeis 
were read —On a very dolichocephahe skull of an Australian 
aboriginal, by Baron N de Miklonho Maclay. The cephalic 
mdex of this skull, which was found m the interior of Qugens- 
land, was only 58 9, calculated on the ophriosoccipital length, 
and 58 3, calculated by the glabello-occMpital length, an index 
lowe: probaly tn that of any skull hitherto described The 
skull was not a deformed one in the ordyiary sepse, but was a 
fair example of the so called roof-shaped typeof cramum —On 
a fossil humerus, by Mr C W, De Vis —Notices of some un- 
described species of Coleoptera from the Biisbane Museum, %y 
Wilham Macleay, F LS The species desciibed are a few 
unnamed Coleoptera occurring in a large collection sent by Mr 
De Vis to the author for identification Ther nages aie — 
Pamborus viridiaurens, Catascopus latwolhs, Entoma poncti- 
penne, Carenum terra-egine, C ranthinum, C De Vin, G 
pusillum, Tebarisus robustus, Pæcilus levis, Diphucephala hirti- 
pennis, D cerulea, D latipennis, and Liparet us conoexausculus 


PARIS 


Academy of Sciences, November 19 —M. Blfnchard, 
president, in the chair —Remarks on the recent volcank dis- 
turbances m Sunda Stiait , mineralogical analysis of $he ashes 
collected, by M  Daubrée From the examination of these 
ashes, which fell at Batavia on August 27, the author consifters it 
highly probable that the surface waters penetrating deeply into 
the underground cavities, and there becomisg superheated, form 
the chief agency 1n such volcanic efuptions as those of Kiakatoa 
and Ischia —On the velocities acquued in the nerio: of a 
vessel by the various elements of a fitid dming“its discharge 
through a lower orifice (contmued), by MM de Sant Venant 
and Flamant —On the process of purple dyeing amongst the 
ancients according to a fiagment attributed to Democritus of 
Abdera, by M. Berthelot —On the production of extremely 
low temperatures by means of continuous apparatus, *by 
M Carlletet —Report on the French expedition to” Cape 
Horn, by M Martial ‘The expedition, undertaken mainly to 
observe the transit of Venus, embarked on boad Za Ze. 
manche at Cherbourg on July 17, and reached its deytina- 
tion on September 6 Three contacts ugre observed under 

"favourable conditions by M  Coucdlle-Seneuf A great 
part of Tierra del Fuego was visited, numerous dredgmgs were 
made at vaitous points, and rich collegtons, especially botanical 
and ethnological, were brought Back These "ncluded hving 
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specimens of mest of the Fuegian Hofa, two native canoes with 
ther full equipment, a com) lete hut with all the utgnsils, arms, 
and other objects in use amongst the aborigines — A cairn twenty 
feet high was erected in Orange Bay to commemorate thegFi ench 
expedition to Capeeliorn —On the tiansformations of which 
certam equations of the second order are susceplible, by M ,R 
Liouville —On the electrechemical energy of light, by M F 
Griveaux —Observations of the Pons-Brooks comet made at the 
Pans Observatory (equatorial of the west tower), By M G 
Bigoudan —Observations of the same comet “nd of the 
planet 234 made at the Marseilles Observatory, By M, 
Coggia — Photometric observation of an echp:e of the 
fist satellue of Jupiter, by M. A Obrecht — Remarks 
on a formula of Tisserand connected with cdlestial meg 
chanicc, by M R Radau — On the resisting powér of a 
ring, by M J Boussme:q —On the curve-lines of wave surfaces, 
by M G Dartoux —Application of g proposition in meghanics 
toa problem connected with the figure of the earth, bg M E 
Brassmne —Note on the action of garbonie acid on saccharine 
dissolutions moie cr RSs charged with hme, by M D Loiseau 
—On a new kind of ureometer (one illustration), by M We der 
Gieene —Experiments on the passage of charbon bactendointo 
the milk of animals affected by charbon, by MM J Cbambre- 
lent and A Moussous —On the embryogeny of Saccttina car- 
ch, an endoparasitic crustacean of the orde1 of Kentrogonides, 
third pote, by M * Y ves Delage In this Mte uperun con- 
tribution to the study of parasitic entomology the author pro- 
poses to constitute a new order of Kentrogonides, distinct from, 
but alhed to, that of the Cirrhrpedes — Development of the 
Stylohynchue, by M A Schneider —On the genus Ptytho- 
gaster, Pomel, a fossil Chelonian found associated with the 
remains of aocodiles m the Saint-Gérand-le-Puy formations, 
by M L Vaillant —On ‘‘ vaugnente,” a phospiamferous rock 
occurring in the Ingny district on the banks of the Rhone, by 
M F Gonnard —Note on a prehistorigflint mine worked dyrmg 
the Stone age at@Mm de Bairez, Aveyron, by M X g/artahac. 
—Concluding remarks on the waterspouts observed at Ville- 
franche-sweMer, Mantime Alps, during the month of October, 
1883, by M J Jeannel —Note on the effects produced by light- 
ning dwing 2 thunderstorm at Rambouillet on November Io, by 
M.A Lafgfr o 
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THE GROLOGY OF THE LIBYAN DESERT 


ilrage sur Geologie und Paleontologie der Libyschen 
Wuste und der angrenzenden Gebiete von Ægypten, 
unter Mitunrkin g mehrerer Fachgenossen, herausgegeben 
von Karl A Zittel I Theil und II Abtheilung, 1 Heft 
Conigibutions fo the Geology and Palæontology of the 
Libyan Des@it and of the Neighbouring Districts of 
WEgypt By Kal A Zittel, with the assistance of 
several scientific men Pait I and Part II , Section 1) 
‘Cassel Fischer, 1883) . -a 


N Nas, vol xxu p 587, there appeared a notice 
of the anniversary address for that year to the 
ademy of Natural Sciences in Munich delivered by 
af Karl A Zittel, the well known Professor of Geology 
d Paleontology at the Munich University The 
dress contained a preliminary sketch of the work, the 
nplete accoynt of which occupies the quarto volume 
d portion €f a second volume now before us 
an the winter of 1873-74 a scientific expedition under 
‘leadership ot Gggasrd Rohlfs was despatched with aid 
m the late Khedive of Egy pt, Ismail Pacha, to explore 
' Libyan desert ox north-eastern portion of the Sphaia 
e scientific reselts of this expedition are now being 
ished m a senes of separate volumes, of which thf 
ology and Palaontology will form two The first of 
se hes before us, the second 1s as yet incomplete, ati 
ly one section containing a description of the Eoceng 
hinoidea, by P de Loriol, has hitherto appeared The 
t volume comprises the geological desciiptioneof the 
intfy by Prof Zittel himself, an account of the fogsil 
od from the Nubian sandstone and from the well- 
own “fossil forest’? near Cano (Cretaceous), by Dr Ay 
nenk, of #he Miocene fauna of Egypt and the Libyan 
ert, by Dr Th Fuchs, of the Tertiary (Upper Eocene 
Oligocene) fossils from the western island in the lake 
Birket-el-Quriin,(about fifty miles south-west of Cano), 
Prof Kagl Meyer-Eymar, of the Foraminifera (the 
mmalites excluded) fgom the Eocene beds of the 
nan desert and Egypt, by Conrad Schwager, a mono- 
ph of the’ N'ümmulites from the same areas, by the 
> Dr Phi de la Harpe, and a description of the 
cene corals, by Magister E Pratz These paleozoic 
criptions are illustrated by thirty-six plates 
“he remaining portions of the second volyme will in- 
de an account of the Eocene Mollusca, by Prof Meyer- 
nar, of the Cretmceeu? fauna, chiefly by Prof Zittel 
iself , and of a few other subjects Amongst thé con- 
utors, besides those already engmeiated, the names of 
f Beyrich, the Marquis de Saporta, Prof Haushofer, 
Prof Zirkel are mentgoned in the preface to the first 
une : 
n arfay of ecientific names like the above, chosen 
2 amongst the most eaninent specialists of Germany, 
tzerland, and Frame, pyoves that this 15 a ¢vork® of 
e than ordmary geological importance The prn- 
.l author ande editor, Prof Zittel, 15 both a good geolo- 
and a good paleeontologist, a much rarer combmation 
11s usually supposed 
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On the geological map in the first volume an area 
occupying rather moie than 5? of latitude (25? to 309 N ) 
and above 8? of longitude (about 25° 30' to 33° 40’ E ) is 
coloured This country includes the Nile valley from 
Cairo to Edfu (the geology of the valley itself 15 shown as 
far south as Assuan), and extends eastwards to the shores 
of the Red Sea, and westward far into the great desert 
tract of Northern Africa The whole area coloured geo- 
logically may be roughly estimated at between 150,000 @ 
and 160,000 English square miles 

It will easily be understood that the mapping 1s of a 
very rough description, a geological sketch in fast, but in 
desert countries, owmg to the want of vegetation „tO 
conceal the rocks, and to the clearness of the atmosphere, 
it 1s remarkable with what accuracy geological formations 
can be traced by the eye to great distances A considerable 
proportion of the area is coloured fiom the observations 
of ogher travellers, and especially of Schweinfurth The 
routes of the expedition under Rohlfs and of other tra- 
Vellers are marked on the map, and show how much of 
the area has actually been examined 

Among the nymerous pomts of interest pfesented by 
the volume it 1s difficult to select any one as superior to 
the others In the former notice in NATURE the general 
chaiacters of the geological systems observed (Cre 
taceous, Eocene, Miocene, and the so-callfd Quaternary 
and 1ecent) were briefly described To enter at any 
length into a notice of the paleontology would take too 
long Atthe present time when the writings of F von 
Richthofen agd others have called especial attention to 
the subiertal or Eolian for magions of the latest geological 
times and the present day, the description of the Wit face 
phenomena presented by theedesert tracts of the Sahara, 
coming from so keen an ebseiver as Prof, Zittel, are well 
wortley of atfention, and a few remarks upon them may 
prove interesting 

The geologigal portion of the work 1s divided into two 
chapters thefirst, containing forty-two pages, being devoted 
to the Sahara as a whole, the second to the geology of the 
Libyan desert and Egypt In both of these chapters con- 
siderable space 1s devoted to the superficial characters of 
the desert The surface of the Sahara 1s divided by Piof 
Zittel, according go its characteis, into four kinds —(1) 
Plateau-desert gr. Hammáda, occupying the largest por- 
tion of the area, a level, hard, stony surface in general, 
without notew&rthy elevations or depressions, but passing 
loonlly into (2) mountainous desert The so-called (3) 
erosion-desert consists of depressions more or less occu- 
pied by salt-marsh The last form of surface, the most 
remarkable and interesging of all, ıs the (4) sandy desert 
or Areg, composed ofedrift sand forming hills or downs 
(dunes) 

Prof Zittel shows, on what appears to be an over- 
whelming amqunt of evidence, that the popular idea of 
the Sahara havirf& been the basin of a sea in Pleistocene 
times is without foundation The greater part of the area 
hastpparently been above water ever since the Cretaceous 
epoch ga compatatively small tract an the north-eastern 
portio was submerged beneath 2 Tertiary sea, whilst the 
oply part that'can have been under water in post-Tertiary 
times consists of a tract extending fronwthe Nile delta to 
the oasis of Ammon, and to the so-called **Chotts? of 
Tunis, and even m this traet marme conditions in late 
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geological tumes aie doubtful But Prof Zittel considers 
that the climate must have been dampe:, the aamfall 
heavier, and freshwater denudation more active in Pleis- 
tocene days than now, to account for the erosion «that 
has taken place, the abundance of fulgurites, and the 
present distribution. of the fauna and flora, especially in 
such cases as the occurience of Central Aftican croco- 
diles in the marshes and streams of the completely ıso- 
pted Ahaggar Mountains Reasons are also given for 
believing that the Nile was formeily a laiger river than 
1t now is It 1s probable that Prof Zittel’s views 
on some of these points will be contested, but it 1s ım- 
possible to deny that his arguments are admurably 
expfessed and cleaily reasoned out 

Some vefy interesting details are given about the desert 
sand, and a careful description of its arrangement in the 
form of sandhills The sand of the Sahara is considered 
to have been largely derived from the decomposition of 
the so-called Nubian sandstone, the original matrix of fhe 
well-known silicified wood In the Libyan desert there 
aie some 1emarkable anomalies in the arrangement o 
the sandhillsp and it ıs cleai that they cannot have been 
entirely formed by accumulation througif the agency of 
the prevailing wind as it exists at the present day It 
may here be remarxed that very similar observations 
were made, a faw years since, upon the sand ridges of the 
Indian deseit east of the Indus Some of the sand 
ridges, both in Africa and India, attain an elevation of 
about 500 feet, and 1n both areas the largest appear to 
have undergone no change within the memory of man, 
although ın places, in both continents, m®ving tracts 
of *sagde occasionally overwhelm cultivated land and 
buildings 

One mistake ın the book aSser ves" notice In the com- 
parative table of Uppe: Cretaceots ard focene beds dn 
Europe, Asia, North Africa, and North Afnerica the 
position assigned to some of the Tertiary stages of the 
Indian rocks 1equies coriection The lower” Nau beds in 
especial were nevei supposed to be so old as Middle 
Eocene (Parisian), and they are now known t@ be in all 
probability true Oligocene But tuflmg mistakes of this 
kind are to be expected it 1s surprising that more should 
not have been observed 
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APPLIED MECHANICS P 


Applied Mechanus „By H T Bovey, M A, Professor of 
Civil -Engineering and Applied Mechanics, McGill 
Umversity, Montreal,e Fellow ef Queen's College, 
Cambiidge Part I, pp 190 *Part II, pp 150 
(Montreal J Lovell and Son, 1883) 

f ns. work appears to be designed as a college text- 

book for semewhat advanced students, who have 
alieady received good training 1n matheffatics ( (as far as 
the elementary parts of the integral calculus) and theo- 
retical mechanics 
Part I treats of the Strenggh of mateniafs, dealing with 
longitudinal stress, the ‘strength *of beams and pillars, 
torsion, and me strength of hollow cghnders an 


spheres ° 
In Part II we have chapters on fiames, 10ofs, bridge- 
e 
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trusses, Suspension bridges? earched 11bs, and in con- 
clusion one on “details of constructen,” which in 
cludes a discussion of tfe strength of Livets an@ othe 
fasterings ° 

In his exposition of these subjects the author i eanifest: 
a power of clear and precise statement , and the treat 
ment of the more difficult problems of the fist part r 
perhaps as profound as could be attaine@without a know 
ledge of the general theory of elasticity The numerou 
illustrations serve sufficiently well ın Part I, wheie the 
consist chiefly of diagrams, but in Part II "they are o» 
too small a scale for the complicated strgcture$ illus 
trated and in clearness of detail are far below th 
standard reached in recet English books &$n the sam» 
subjects — Ag ytcal methods are preferred throughout 
and generally speaking geometry 1s used merely to illus 
trate results previously obtained in a symb] forir 
Thus giaphical statics 1s quite subordinate in Part II 
stress diagrams are in’roduced, but there are not sufficrer 
imstiucuohs in the text to enable a student, who has no 
studied the subject independenty, tO constiuct them fc 
himself 

In the extended treatment of a parabolic%ib of unifort 
stiffness (pp 101-120) the author follows very Closely th 
lines in Rankine's “ Civil Engineeiing,” with some furthe 
consideration of the additional termsiIpending on chang 
of temperature 

Therf ıs no acknowledgment m segaid 4o this an: 
other parts of the work where Rankine’s influence » 
clearly apparent But as no prefaces given to the prese 
vglume, perhaps othe: portions of the great subject « 
applied mechanics are in course of preparation ky ot 
afthor , and til the completion of his work he is post 
poning the statefaent of his obligations to those who hav 
gone over the giound before 

We have referred to the apparent excess of symbolice 
«easonmg but none of this ıs due to the introduction « 
imvestigations better left to treatises on pure mathematic 
and theoretical mechanics 

Difficulties special to the subject of the work, such 2 
the equations of the “ neutral axis” (so called) for all tF 
different modes of loading and suppor@ng a beam, th 
theorem of three moments, the moments @f inertia 1 
complicated forms of section, th® deflection of struts, a 
however treated with the fgllness of deta required E 
ordinary students e 

Such investig@hons constitute the best feature of tk 
book The detailed application to problems such as occi 
in actual practice 1s but shghtly touched on, perhay 
for this we ate to look to the * Examples," of which son 
few are worked out in the feat, appended to the sever 
chaptexs, moreover, are close upon 400 proposed for tl 
exercise of the student 

These form a very impor tant collectioh A great nur 
ber involve numerical results, asgl “unfortunately tl 
answeis are not given , this greafly lessegs their value f 
private students at any rate Several examples age tak 
from existing stiuctures, and are liberally% funished wi 
diagrfms in illustration ofthe difta 

Many fre new to text-bookf, andethe author has e 
dently taken great pains ın collecting and arrangi 
them .. 

A R. WILLIS 
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x LETTERS TO THE EDITOR | about half way of us passage, where it slu hily paled for an 


instant and then as quickly recovered — Duiatron about four 

seconds Brilliancy thiee o1 four times Venus at its brightest 

Colour recemblec that of magnesium light W WICKHAM 
Radcliffe Observatory, Oxford, November 29 


"he Editor ds not hold hemself responsible for oprmons expressed 
by jus correspondents Neither can he undertake to return, 
or totmpriespond with the writers of, rejected manuscripts 
No notice 1s taken of ANONYMOUS comanumcations 

"he Editor urgently requests cori espondents to keep their letters 





as short as pogible The pressure on his space is so great Last night, about 10 30, I saw a magmififent bohde shoot 

that ait 15 zmipossible otherwise to rasure the appearance even | across tlf shy in a northerly direction It came fiom the middle 

of communications contaming wteresting and novel facts ] star 1n Onton’s belt, and disappeared at a point aimost in a linee 
‘Meteors with ‘the Pomteis " m the Great Bear, and at a distance below 


r the lower of the two stars almost equal to the distance between 
Her», November has geherally been unpropiticus for astronc- | them Its path was perceptibly arched, but not to any great 
ical ob ervafons However, durmg favourable intervals I | extent, and, as far as I cculd judge, 1t was not paabodie When 
xe*een many biilliant meteors , ftom twenty to thirty on an | the bolide first appeared, it seemed a mere lummous pomt 
erage every@ight They were principally seen with the face | moving with gieat rapidity, and without a tal But about Ralf 
the north, asd ylancing from shoulder to shoulder, but not a | way it suddenly grew large and bnluant, a tail shot eut, and the 
igle Andromede did I-ee I had the pleasure o1 seeing alto- | path behind it remained luminous and distinct I could com- 
her abouta score of Leomds before the 12th and after the | pare the bolide at this point to nothmg «o much as to a red hot 
nh Nov™iber Leo Minonids and Anetids were plentiful, and a | cannon ball emitting sparks of fire It was accompanied by no 
»dly number of Geminids were seen, but the richest field for | sound, and was gone in half a dozen seconds During its pas- 
eleors during the month was in the neighbourhood of the | cagethe streets seen ed to be ht up with the electric hght It 
ough November 6, at 4 30a m , a lar,e meteor pagsed from | was apparently so close that I should think a few miles would 


Ursee Majoris right dqwn to the horizon From 4 35 to 5 15 | have made a very <ensible difference in its apparent position in. 
ree veritable Leonids proc&ded fiom the Sickle, one dashed | the heavens J B OLDHAM 


wn to the right hand, and another from the top of the Sickle Stockport, November 29 T 
the left over the Lion's back They were very lage Novem- 
r 10, at 84 m , a brilhant meteor started fiom a point nearly 
lf way between Aldebaran and Saturn, and disappeared at a Lasr gight at rrh 2m I saw m the north-west, near the 
int down more than half way to the horizon At 9 30 a very horizon, one of those slow-moving balls of fire, not so bright as 
ght one appeared aas point about 1° above Castor aud above | 8% ordinary meteor, and leaving no tiam This seemed the size 
piter to the north At Tr 25 an exceedingly large and bnl- of a cricket ball, but I have seen one the size « a chee-e-plate 
nt meteor bust out from 4° below Menhar (m the Whale), A few flashes of hghtning occurred. soon after From the slow 
3 went down at rigI@ angles to the very horizon, leaving®a long, | 2s of the motion the phenomenon seemed to be wholly atmo- 
ght streak bebind November 11, a large one, atoI5am, spheric It was m sight for about three or four seconde It 
»pped down to the horizon from 0 Urse Majos Ato 55a f& instantly suggested an mcandescent vortex whorl, but I cannot 
ery large one proceeded fiom $° to the nght of a Lacertæ and | 58Y whether the appearance confirmed the idea or not, for I do 
appeared at y Cygnt November 18, at 140 am, a ww not know howSsuch a meteor would look Its Icd light might 
ge igidih meteor burst out from the top of Ursa Alajors be due to its proximity to the hoeizon, perha s8° Hence thgre 
id, and passed right above Vega, and disappeared about $^ | 18 no dependence to be placed upon my impres 10n that the light 
yond itin astrange sparkling explosion — A&I 53a im avery | WaS the result of friction rather ghan of electricity I have seen 
lhant meteor dashed out about 2° above a Aries, went probably a d zen ın the éourse of my life, alway- wn the west or 
ough the Square of Pegasus, leaving a beautiful stream of nogh-west, and aly ays abofit the same height from the horzzon, 
ie fire behind, and lasting a few seconds About 5 30 another | but nfver angular Henry H Hiccins 
ge blue meteor passed fiom the centre of Leo’s back th &ugh Ramhill, December 4 
omt 4" above Leenebola, and ended in a beautiful explosion 
"beyond On the night of November 22 there was a fine diz* * Anatomy for Artists ” 
y of (generally) lange meteors from Taurus to Uisa Mor, P 
ny of them proceeded from the Lion’s Head During the May I add a few mote words on the subject of Mr Marshall’s 
mih a great number of meteors passed fiom some point m book, and in answer to his letter m NATURE? Mr Marshall 
orpio, under Jupiter and Mais, right into the Lion’s Head | SYS the 1easens that led him to adopt the plan of omitting 
ey were all jarg®and bight — Dunng the last half of the reference letters to his ilushations of the bones *fsnll remain 
nth some fhe displays of morning meteors were seen At sound” Turning to p 30 of the book to learn those reasons, 
m ,Novemba 29, Í ob@rved a very large and swift meteor I find he says that PA The numeious minute points which demand 
glazed out from yout about 8° above Denebola, and dashed | the attention of the anatomist and the surgeon necessitate such 
h*reat velo.rty Vin the heawes, passing 4° above 8 Leonis | 2105 , but the arfstudent's mind should be left unincumbered by 
b T » 2 
lover the Lian’s Head, and exploded about 5° beyord, such unnecessary deful- 








ving a stream of the most beautiful blue ligat ın its wake that I cannot see fhat this 15 a reason , 1 wanted 1eferences to what 

ver witnessed e DONALD CAMERON 1s gesciibed in the text—to the necessary, not the unnecessary 
Mossvale, Paisley, December details 

j Ys 3 ° Secondly, Mr Marshall says, ** The 1 ere form of the bones, 

SK » repre ented on so small a scale, in black and white, would 


As your columns frequently contain notices of meteors, I may | bave been seriously magred by sych references” If this be 
nion that I observed «nf of unusual bullancy last mght | sound," may there ngt be more and equally sound reasons 
3vember 28) at 1050 It appeared in the constellation | for opposing 1t ? I think there are, and if Mr Marshall will 
arus, and, following the lme of the ecliptic, disappeared | tun to p 136 of the bock, I will ty to show him how his plan 
rat five to ten degrees above the ef&tern horizon The meteor | works The student reads there that “AIl the bones of the~ 
s visible foi not less than fifteen seconds, had a bullant tiam | hand are visible 12 the skeleton, on its palmay aspect (Fig 58), 
zone of light of fior two to three degrees in length, and out- carpal, metacar'palgand phalangeal," he turns to Fig 58, but 
ne Jupiter, neas which €t passed Fidm ghe. slow, angular where is it? Jt 1s mentioned in a list of figues under ‘Aree 
vement of the meteor I feel certam that the tram was nof an | Ulustrations He has to make up his mind which of the three 15 
teal impiessien,Sbut a real luminous object FRSE | 58,recalls that it 1$ the palmar aspect, and goes on He has no 


idinburgh, November 29 e clue, let Mr Marshall observe, by whigh to know which are the 
é e A capal, metacarpal, and ghalar&eal portions of the hand fer 





e 7v s which Qe oiigisally looked at the palmar aspect of at Ie hopes 
\ FINE meteor was observed hee by meat roh 38m last | be may come tg that, and, reading « n, finds that the eight carpal 
ht, Wednesday, November 28 Buring mto sight near | bones aie "n the carpus, ” gbut then, “hish zs the carpus? He 
Irs Majoris,it passed m a course almost parallel to, hut | does not know, and 1s not told Never mind, he thinks, he will 
ut 2° north of, a line joing a, 8, e, ¢, and » Urseu Ma) , its find that oat by the description of the single bones, and, begm- 
it expiring near A Boots Length of path = 40° No tram | ning with the first mentioned, he reads that the semglunai bone 
observed, the only variation of umformity of hght being at | “ . occupies the centre of the fist row, and 1s crescentic 

e e : 
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in shape” Looking again at the illustiation, for *fows" he 
finds that the bones which seen to be arranged in rows are 
those which he may afterwards learn to be the metacarpals and 
phalanges Supposing, however, that he guesses the carpus 
rightly, which of its bones 15 semi-lunar o” crescentic in shape? 
I think if the picture were put before «y ordinary observer, 
told to pomt out Sabena bone, he would select the scaphoid 
There rs, thin! s the student, still a clue left, for the sam: lunar 
‘occupies the centre of the first row " But the first tow con- 
ams four bones , at least he has read thit “the eight bones are 
clustered together so as to form two groups,” and he 1s not told 
that these groups are not the ‘‘rows” afterwards mentioned 
He gives it up, and reads the other bones to learn them and find 
the semi-l@nar by t! e exhaustive process The guide he finds to 
thegcuneiform bone 1s that it 1s “on the ulnar side of the semi- 
lunar,” which he has perhaps failed to guess i1ghtly, and articu- 
lates with ertain other bones, which ere to be afterwards 
described, and are unknown to him, and so on 
The mode of progression ts like that I made once in Ireland, 
when on asking a peasant my way I was told to take the last 
turning before coming to the next milestone There were a 
good many s'eps to retrace after finding the next milestone ® 
I have no doubt at all of the moral influence of Mr Marshall’s 
plan 2f the student perseveres in using his book, he will have 
exercised patience, attention, command of femper, and careful 
criticism of words, but I do not think his anatomical will equal 
his moral gain e 
The process described above simply cistracts the student's 
attention from the form of what he is studymg Would Mr 
Marshall wish the Map of England taught in the same manner— 
no names or refgrences given to the counties, and Hampshire to 
be recognised because it 1s m the last row and adjoms certain 
other counties, which in their turn adjoin 1: ? 
ART STUDENT 


Barytes from Chirbury e 


I HAVE to thank Mı Woodward “for pointing out that the 
planes@f2) has been established for barytes It was first given 
by Helmhacker (Denksch der K Akad der Wiss Wun vol 
xxxtt 1872) as occuring on crfstals from Svárov and Kruiná 
hora in Bohemia, but is rejected by Schragf as insufficiently 
determined The distinguishing peculiarities of the Cherllury 
crystals are (1) the predominance of the plane E which does not 
truncate an edge as 1s the case in Carl Urba’s crystals, (2) the 
frequent occurrence of w and ë , (3) “he tendeney of the face o 
to develop small faces on its edges which are inclined to o at 
angles near 3° Such faces are Q and Y, and I have since 
determined a face A on the edge ou with indices neat (25 1 27) 

British Museum, November 26 H A Miers 





THE ORIGIN OF CORAL REEFS” 
II ° 


TRE most detailed investigation of coral-reefs which 
has yet appeared has just been *published by 
Prof A Agassiz? This able naturalist 1s engaged, in 
prosecuting a series of researches into the biological 
phenomena of the*seas on the eastern side of the 
United States, under the auspices of the United States 
Coast Survey, and in*the coufse of these explora- 
tions he has had occasion to devote himself to the 
detailed study of the coral-reefs of the Florida seas 
For purposes of comparison he has hkewise visited the 
reefs among the West Indian Islands, as well as thofe on 
the coast of Central America — His observftions are thus 
the most exhaustive and methodical witch have yet been 
published, and the deliberate conclusions to which he has 
come deserve the most attentive consideration eHe 
traces the history of a coral-reef from it latest stgges as 
dry land to its earliest begthnings, and even beyond these 
to the gradual evolution of the conditiorfs requisite for 
the first startingeof £he reef His familiarity with the 
nature of the bottom all over*the area in question, and 
with the life so abundant in the tropical waters, gives him 


+ Continued from p 110 ó 
2 ** On the Tortugas and Flonda Reefs " Trans Amer Acad a (1883) 


a peculiar advantage inethis inquiry The upheaval « 
recent coral-formazions to considerable heiglys above th 
sea in various parts of the region enabled him to examir 
the inner structure and foundations of the regis; and | 
obtain therefrom altogether new data for the solution : 
the problem Following him in his indugion we are le 
back to a comparatively recent geologgcal period, whe 
the site of the peninsula of Florida was gradually upraise 
into a long swell or ridge, having its aais in a gener 
north and south direction, sinking gently towards tt 
south, but prolonged under the sea as a submarine ridg 
The date of this elevation 1s approximately fixed®by tl 
fact that the Vicksburg limestone was upraised by it, a1 
this limestone 1s assigned» to the Upper Epcene serie 
As a consequence of the elevation, a portign of the se 
bottom was®#ought well*up into the waters of the Gi 
Stream, which were probably shifted a little eastward 

No marine fauna yet explored equals m Yare of forr 
or number of individuals that which peoples the waters 
the Caribbean Sea and tbe Gulf of Mexico from the dep 
of 250 tg about 1000 fathoms This prolific life 1s. trac 
by Prof Agassiz to the copious food-supply carried ! 
the warm tropical currents, confbined with the food bor 
outwards from the sea-board of the continent The c« 
responding abundant fauna found by thee Challenger 
the Japanese current may be regarded as its tounterpz 
in the Pacific Ocean Prof Agassiz points also tot 
diminished richness of the fauna ogajhe western side 
the continents as being probably connected with t 
absence of those warm equatorial currents which bre 
such ah abundant supply of food to «he eastern shor 
* No one,” he remarks, “ who has not Gredged near t 
hfindred-fathom line on the west coast of the gr 
Florida Plateau can form any idea of the amount 
amemal life which can be sustained upon a small arı 
unde suitable conditions of existence It was «o 1 
common thing for us to bring up in the trawl or drec 
large fragments*of the modern limestone, now m proci 
of fornfation, consisting of the dead carcasses of the vi 
species now hving on the top of this recent limeston 
Mdtusks, echinoderms, corals, alcyonids, annelr 
crustacea, and the like, flourish in incrgdible abundar 
$n the great submarine banks and plateaux, and co 
them with a growing sheet of limestone, which sprec 
over many thousands of square miles and may 
hundieds of feet in thickness In these comparativ 
shallow waters, and with such a prodigiously prol 
fauna which supplies constant additions to tbe calcare 
deposit, the solvent action of the carbonic acid upon 
dead calcareous organisms is no doubt reduced tc 
minimum, so that the growgh of the lineesfone 1s proba 
more raptd than on almost any other pogtion of the s 
bottom ë * 

From the charts we learn how ex&ensively submai 
banks are developed in the West Indian region in 
track of the*warm currents East of the Mosquito Co 
in Central America, one of these banks may be sarc 
stretch completely across tê Jamaica Similar banks 
off the Yucatan coast , likewise“on ‘the windward sid: 
the isiands, where the ocean currents first reach them 

That these banks liesupon volcanic ridges and pe 
can hardly be doubted, thoggh we have no means of i 
ing what depth of recent limestone @hay have accamul: 
upon them Among the islands, recenp volcanic ma 
rise high above sea-level, in Martinique reaching a he 
of more than 4000 feet And as usual fh aolcani€ reg: 
there are numerous proofs oferecent upheaval, sucl 
the Basse Terre of Guadaloupe, the successive terrace 
recent limestone in Barbadoes, antl tbe upraised cc 
reefs of Cuba, which lie at a height of 1100 feet al 
sea-level z .. 

The West Indian seas have long been famous for t 
coralifefs Prof Agassiz insists that the distributio 
these reefs 15 determined by the direction of the f 
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aring ofean*currents They flourish on the windward 
le of the islands and Æong [hg whole eastern coast of 
onduras, Venezuela, and Yacatan But on the"leeward 
ores they do nat exist at all Cuba 1s fringed both on 
-e north and south side with reeg, but the southern reefs, 
«ectly bathed by the Gulf Stream and exppsed to the 
evading winds, are more flourishing than the northern 
efs, whf ale to some extent cut off from the equa- 
«ual current by banks and islands 
The depth at which corals will flourish m these seas 
18 been found tosbe rather less than that which has been 
certained #o be in general their downward limit else- 
iere Prof Agassiz concludes that they do not thrive 
low a depth of six or seven fathoms in the Florida 
as, thpugh on the outer reef, directly exposed to the 
‘en currente and prevalent winds, they descend in 
attered heads to about ten fathoms ' 
Each successive stage in thé growth of an atoll seems 
be laid open for study in the prolongation of the 
orda reefs The map of that region (F®™2) shows a 
«markable broken line of islets and strips of land running 
rallel with the coast, first ın a southerly direction, but 
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gradually curving round until ıt takes a due westely 
trend This westward curve is attributed mainly to the 
influence of the strong counter-curient which, With a 
width of ten to twenty miles, sweeps westward into fhe 
Gult of Mexico along the left side of the Gulf Stream, 
and heaps up organic debris in its track Florida 1s 
growing westward in the line of this current Reef after 
reef 1s added to the land at the east end, while towards 
the west, new reefs successively begin on the bank, as its 
surface 1s gradually buit up by the accumulation of 
organic debris . 

The last and youngest of the reefs maiked on the maps 
and charts ıs the group known as the Tortugas But i 
immediately to the west of this group Prof Agassiz has 
found a prominence on the submaiine bank, on which 
corals have begun to grow Large heads of Astreans 
and Madrepores have fixed themselves at a élepth of 
from six to seven fathoms, and Gorgonie are found a 
little lower — Thisisthebegmningof anatoll The T8r- 
tugas, which present a further stage of development, con- 
sist of an elliptical, atoll-shaped reef, m three chief parts, 
whereof the largest forms a crescent, fronting to the east 


FiG 2 —Map of the Florida Reef and Keys 


LÀ 
ond the edge of the submarine bank, while the two 
-her sportions have gypwn south-westwards along the 
ank Thiee channels between these portions allow 
owtrful tidal enftents to mash across the cential chiefly 
ibmerged parte of the atoll Seven islands have been 
armed at the higher parts of the reef by the accumula- 
on and induratioif of calcareous debris tossed up on the 
ef by the waves To the bieakers and currents com- 


1s very great, the sea being occasionally discoloured with 
the chalky sediment to a distance of from six to ten miles 
after a storm Broken coral-heads, and branches, dead 
coialhnes, sheKs of mollusks, old serpula tubes, stalks of 
Gorgoniz, and other organisms are thrown up in lines 
that consohd#e into a low dyke which in turn 1s pounded 
upand removed by the breakeis A prodigious quantity 
of calcareous sediment 1s thus produced, much of which 


med with the distribution and habits of frowth of the 
tef-builders Piof Agassiz entirely attiibufes the form 
nd growth of the geef eTBe most impoitant corals are 
ye Madrepores, which Yourish m extensive patches, two 
»mmon species of Pories occuriing in clusters qver the 
iallew tracts of coarse sand, zhd Meandrina areolata, 
rowing between „the marine lawns of 7halassta, with 
zcasional patches Agiadyomene Immense masses of 
ullipores and @orallines grow on th tops of the dead 
ranches of Madrepores which have been killed by ex- 
osure to the“ur during extreme low tides o1 when strong 
inds have blown the water ofthe flats Large heads of 
strzeans and MONTH occur here and there toveads 
2e edge of the reef, 


1s swept into the mterior of the 1eeés, where it aceumu- 
lates ın flats of sand and silt It is only on the outer 
edges of the reef, wh@e the sceur of the sea is greatest, 
that the corals can flourish, elsewhere they are choked 
and buried under the deposit of calcareous sediment 
Some of this sediment accumulates in steep submarme 
banks, like sand-dunes, which shift to and fio as winds 
and curients*vagy , though by the actior? of the carbonic 
acid of the sea-water they are apt to be cemented into 
solid slopes, some of which have an angle of as much as 
3% So great is the destructive and transporting influence 
of the sea under the combined or antagomistic working of e 
tides, currents, and wingd-waves,¢hat the whole mass of the 
which is occupied mainly by clusteis | reef as well 2s the flats and shoals inside may be said to 
f Gorgonte x The destruction of the reefs by the waves |*be in more or less active movemegt Hence none of the 
* * 
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"landmarks fuinished by 


the islands can be relied upon 
for the location of buoys 


A still more perfect example of an atoll formed unde: | 


similar conditions 1s that of Alacianoa the opposite coast 
of Yucatan Its eastern face is a gieat arc ef about 
20 miles, where, exposed to the open sea and easterly 
winds, the corals flourish vigorously On the eastern or 
mnterio1 face of the western chord of the reef, however, the 
silt derived from the pounding of the breakers to the east- 
waid has already killed the corals The lagoon is occu- 
pied by detached coral-heads with lanes of deep water 
between them ?* è 

To the east of the Tortugas, nearer the mainland of 
e*loi:da, older stages of development among coralaeefs 
may betiaced By the westward dri't of the calcareous 
sand and silt the lagoons have been converted into flats, 
and these in succession have been turned into more oi 
less contfnuous dry land There is no evidence of sub- 
sidence The aiea seems to have temained stationary 
fot a long period, or :f there has been movement at all, it 
has been in an upward dnection Should the piesent 
condition of things be prolonged, there will be a further 
extension of the Florida coast-line By the heaping up 
of the shells of dead organisms in the track of the counter 
current, the submarine bank will continue to be brought 
up within the depth at which reef-bulding corals cam 
floutsh Successive clumps of 1eef-builde: 5, Splinging up 
and growing outward, will build up atollshaped ieefs 
The abradieg action of the waves upon these 1eefs will 
furnish detritus to be drifted into the lagoons and channels, 
which will eventually be s:lted up mto dry land « 

An interesting indication of the progress of these 
changes 1s furnished by the teiestrial flora and fauna of 
theieefs Thé plants of the mainland are found likewise 
on the 1eefs, but become fewer in numbei as they are 
followed southwaid, until on the Toitugas,—the last 
addition to the diy land,—the flora consists of a few Bay- 
cedars, a hop-vine with a thick white flower, Bermuda 
giass, and a solitary mangrove tiee One of the species 
of land-shells common at Key West has found its way to 
th€Tertigas No tetiestisal reptiles have yet reached that 
furthest atoll, though at KeyeWest, less than 100 statute 
miles to the east, many of the frogs, toads, lizaids apd 
snakes common to the southern mainlaffd have aligatly 
established themselves 6 

Tt will be ob eived that the conclusions anved a: by 
Prof Agassiz fiom Ins own indepencent reseaiches en- 
tirely confirm those previously announced bv Mr Murray 
That two observers, who have enjoyed exceptional advan- 
tages in the investigation of this subject, should come to 
practical! agreement must be admitted to be a strong 
argument ın favour of the views which they have adopted 

Putting togethe: all the data which kave here been sum- 
marised, I think we aie driven to admit¢hat baruer 1eefs 
and atolls may be formed without subsidence of the sea- 
floor Whether this has been the usualoi only an excep- 
tional manner of then ongin 1s a question thet will depend 
for its solution upon whether or not 1t carebe shown that 
there are general phenomena which can only be expla:n*d 
by substdence — Three such phenomena may be adduced 
I am not awaie of añy others that deseive serious con- 
sideration » 

i One of the eaily difficulties which Daiwin’s expla- 
nation satisfactorily solved was the necessity for the 
existence of so many peaks, commg up fro n the depths of 
ocean just to the zone 1n which 1eef-buildmg corals sive 
No cause was copcervable which should ha: q so generally 
atrested the upward giowth or uphcawl of these sub- 
marine heights at the ]tmit where co1al-reefs might begin 
And this difficulty has always been looked apon as før- 
nishing one of the strongest arguments 1, favour of the 
theory of subsidence, 1. that theory completely refhoves 
1t, by showing how, ina general sfome geng, peak® after 
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peak would sink, and come wıtåin the sphere of the oper.— 
tions of the reef-buildeis e 

The defficuity is met in*a® totally different way by tho 
who believe ıt to be more formidable in eppearance thz 
1n reahty They conteng that, while ıt must nog be fo 
gotten that many peaks dorise above the sea-leyel,and mai 
subiharne Hanks still fall far short of the coral-zone, tw 
powerful causes conspire to bring submaime Banks to 
common uniformity of level at a short distance below tha 
surface of the ocean On the one hand, t&ose portions 
volcanic mountams that rise. above éhe sea-level a 
worn down by the atmosphere and the waves, and unle 
otherwise preserved, must inevitably be 1educed to tim 
lower limit of wave-action, which 15 piobably nearly coi 
cident with the lowe: limit of reef-busldeis n th 
othe: hand, submaiine banks m tiopical geas afe bu 
up towards the suiface by the accumulation of the ager 
gated remains of plants and animals which live on thi 
bottom oi fall down to it fiom upper waters, and t} 
magnitude sethis upward growth is hardly yet adequate 
realised e 

In balancing these opposite views, we muse, I thin 
admit that subsidence 1s adequate to provide platfoin 
for coral-reefs, but that these platforms could likewise W 
furnished by the two other processes Just referied t 
Subsidence has been invoked because no other soluti 
of the problem seemed admfsible But as anoth 
solution has been found the argument ın favour of su 
sidence has no longer the same force Thè new solutio 
being based upon facts which are eveiywherd*observab. 
1n the coral regions, appeais to me to be mote probab 
than the older one, which 1s only Ateppference resting c 
no positive proofs 

2 The precipitous descent of the outer face of the ree 
to depths far below thos® at whicl coral? can live 
another difficulty which finds a ready Explanation on the 
theory of subsidence If it were true, as is popular 
assumed, that a coral reef presents towards the ocean 
vağ perpendicular wall of limestone, entirely composed + 
solid æral, there could be no escape from the con@lusic 
tiit subsidence must have occurred, to permit of such a 
aggregation of ceral-lock We learn, however, that muc 
misconeeption exists on this subject Some of the earl 
accounts of coial-slands spea* of “unfathomable” depth 
at æ shout distance seawards from the 1eefs, but mon 
recent soundings afford no confimatiom of these state 
ments  [nstead of bemg the summits of vassubmarim 
pillaxé of limestone, atolls, as well as barı ier-1eefs, appes 
to be1eally planted on the tops of submarine peaks an 
ridges The outer face of the reef 1s undoubtedly steep 
12 some places veitical At Tahiti, fo. example, ê 
shown in Fig 2, the l ving face of coral maygextend to 
depth of 30 to 35 fathoms, beneath which huge detache 
blocks of coral are piled up and &emented together, forn 
Ing a steep face, which desgends to abast [5o fathon 
at a distance of 180 fathoms from the upper edge of tb 
reef The sea-bottom beyond th# point 1s covered wit 
coral sand and slopes at 25° to 30°, afwer which the ang] 
lessens to 6° By the abrading action of the bieakers 1 
tearing off blocks of coral, and stiewing them down i 
steep talus-slopes, a platform is piepared on which tb 
actually growing part of the ui can build outwards 

In Darwin's section of the Gafhbiér Islands the thick 
ness ofthe encncling reef 1s made to be about 2000 feet 
Prof Dana by onc estimate puts it at 1150, and LE 
another at 1750 feet He agsumes that in general th 
thickness of solid coral musf be coffliderable, though h 
admits that calculations based 0f the segward continu. 
tion of the slope*of the land are liable to eiror fiom mar 
gaufes? Even if we admit (what canno® be proved) th: 
the calcareous mass of any co1alyreef does attain a thic 

* ; 

nesg of many hundred feet, it jvoul not necessarily cot 
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sist wholly of sohd &oral! Prot Agassiz has followed 
the growth of areef upon a platform of calcaredus organic 
debris, and he‘has found elevated coral-reefs which rest 
on such a platform Mr Musray’s obseivations explain 
how a reefemay grow outward on a talus of gts own debitis 
There appeais to be no reason, indeed, why a calcareous 
mass ofglmost indefinite thickness might not be formed 
without the aid of subsidence Its upper zone might be 
directly due ® coral growth, while the larger part of the 
mass might be eomposed of an aggregate of coral debris 
mixed with the remains of mollusks, echinoderms, and 
other calcareous organisms So rapid ıs the destruction 
of organic structure through the solution and redeposit 
of cagbonate of lime by infiltrating water, that a special 
and caiefulesearch might be 1equired to determine the 
actual limits of the true reef and of its calcareous plat- 
form, and even such a searct®might not be successful 

After a fill consideration of this second difficulty I feel 
compelled to admit that no våld argum in favour of 
subside can be based on the steepness of the seaward 
face of a reef and the thickness of the calcareous mass 
of the reef itself 

3 The depth of some lagoons and lagoon-channels 
furnishes probably the strongest argument ine favour of 
Darwin’s views @ccagionally a depth of forty fathoms* 
1s reached, and as this 15 beyond the depth at which reef- 
builders ordinarily live, it has been regaided as a proof 
that subgydefice bas taken place 

This third difficulty 1s thus met by the opponents of 
subsidence We must remember, they say, that from the 
very conditions gwéheir growth, patches of coral tend to 
assume an annular o: atoll-like form, because the outer 
parts giow vigorously, whileghe central portions eventually 
die Where the ®orai-patches coalesce and exterfd along a 
bank or shore, it is then outer or seaward faces that flourish 
The inne: parts, as they are more and more cut off Aom 
the food-supply, gradually die While the outer face of 
the reef grows seaward, the inner margin is attgaked 
partly by the solvent action of the carbonic ac! of sea- 
water, partly by wind-waves, and the tidal scour sweeps 
away much fine detiitus through gap? in this ieefY In 
this way the lagoon-channel 1s widened and feepened 
In a perfect atoll, that 15, an unbroken annular reef of 
coral, the lagoon could not be deepened by anye mere 
abrasion of tl dead coral and removal of the detritus fh 
suspensten, but solution by carbonic acid would still c€me 
into play — It is further to be borne in mind that small 
lagoons aie shallow and are being filled up, and that 1t is 
only the large ones, encircled by nearly continuous reefs, 
where the corals in the lagoon and along the margin are 
dead, ans where the effects of solution mav be conceived 
to bave been longest ig operation, that the depth of the 
lagoon descends below the lumits at which reef-builders 
hte 7 -— 

I do not regard this solution of the difficulty as wholly 
satisfactory Cf the fact that dead cajcareous organisms 
are attacked and? carried away in solution by the carbonic 
acid of sea-water there cannot be any question, and this 
piocess must be of great geological importance Whether 
the solvent action is sufficient to account*for the excep- 
tional depth of some dagbons, is still, I think, open to 
inquiry It seems to me not rmprobable that these com- 
paratively few deep lagoons may owe their depth partly 
to subsidence — But if this beethe case ıt weuld lend, I 
am afraid, but sender support to a theory of wide oceanic 
depression ThaPthere must be some areas of subsidence 
over the cor@l regions 1s almost *ce,tain, and the few 
scarered deep lagoons may possibly indicate some Qf these 
areas . 

Having thus fullyeexamiged the argumentseon both 
sides of this intg%esting and important qugstions I feel 


2 Prof Dana (of crt ) cites examples cf ratsed coral-reefs 250 to 300 fece 
ove sea-levele but we do not yet know how Much of the rock is solid coral 
d how much may be formed of aggregated organic debris 


myself reluctantly compelled to admit that*Darwin's 
theory can no longer be accepted as a completé solution 
of the problem of coralieefs No one could be*more 
impressed than myself with the simplicity of this theory, 
the brilliancy of its generalisation, its remarkable fitness 
in geological theory, and the grandeur of the conceptions 
of geographical revolution to which it leads Iam fully 
ahve to the serious changes which its abandonment 
will make in some departments of geological speculation 
But ın the face of the evidence which has now been 
accumtulated, I can no longer 1egard the accepted theory 
as generally apphcable That ıt may possibly be true 
in some instances may be readily granted There may 
be areas of subsidence, as there certainly are areas of 
elevation, over the vast regions where coral-reefs occur 
It may be conceded that subsidence may sometimes have 
piovided the platform wheteon coralreefs have sprung 
up, and may have contiibuted to heighten some reef? and 
to deepen some lagoons and lagoon-channe But I do 
not beleve that we are now justified in assuming sub- 
sidence to have taken place, from the mere existence ot 
atolls and baruer-reefs Its occurrence at any locality 
naust be proved by evidence of special local movement. 
It may have gone on at many localities where atolls and 
barrier-reefs are found but the existence of such reefs 
1s no more necessarily dependent upon subsidence than 
upon elevation These subterranean movements must 
be looked upan as mere accidents 1n a general process of 
coral growth which is wholly independent of them 

I may in conclusion refer to one or two difficulties 
whicn have long been felt to be serious diawbacks to the 
theory of subsidence, but which disappear when the 
newer views of the o1igin of coial-reefs are accepted If, 
as Darvin supposed, the coral-islands of the Pacific and 
Indian Oceans represent the last peaks of submerged 
continents, it 1s Incredible that continental rocks should 
not be fougd among them The oceanic islands (except 
of course those composed of coral-rock) are of voleanic 
origin and show none of fhe gianites, schists ether 
rocks which might have been looked for on such elevated 
summits They have beef piled up by the accumulation 
pf lavas and tgfís discharged from the earth’s interior, and, 
where they occur, point to upheaval yather than sub 
sidence Again, as Mr Murray has shown, the inorganic 
deposits of the ocean-floor are composed of volcanic 
debi.s with*a singular absence of the minerals that con- 
stitute the usual*crystalline rocks of our continents 

No satisfactory proofs of a general subsidence have 
been obtained from tbe region of coralieefs, except 
from the structure of the reefs themselves, and this 1s an 
inference only, which ıs now disputed From the nature 
of the case, indeed, traces of subsidence can hardly be 
expected A few examples have been cited, such as the 
occurrence ef trunks of cedar-tiees in a layer of red scil 
at Bermuda, lyng between the calcareous deposits and 
at a depth ®of 42 feet below low-water mark This 1ndi- 
cates a recént subsidence of that tiact, but it may be 
merely local, and may be due to the sinking down of the 
roof of one of the caverns*into whach the limestone is se 
abundantly honey combed — Cccasionally along the mar- 
gins of lagoons trees are fownd at the water edge, m a 
position suggestive of subsidence But the removal of 
the calcareous iock by solution or wave-action might 
equally account for their condition 

Of elevation in the region of atolls and barier- 
reefs, thefe almo t everywhere nsore or lees distinct 
evidence, of Dana has collected the facts which 
prove that recent elevatory movements of unequal and 
*local extent have occured in all parts of the ocean! 
Upheaval hus taken place even m areas where barrie, 
regfs and atolls aregn vig®1 ous growth Such an associa- 
tion of ifpheaval with an assumed general subsidence 
requires, on the subsidence „theory, a cumbrous and 
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entirely ‘hypothetical series of upward and downward 
movements These are unnecessary if we can be con- 
vincéd that coral-reefs giow up independent of terrestrial 
movements, which may in one area be in an upward, in 
another in a downward direction Fiom this point of 
view the reefs stand up as the result of a complex series 
of agencies, among which the more important ate on the 
one hand, the temperature, solvent power, currents, tides, 
and waves of the sea, and on the other hand, the amount 
and direction ef the supply of pelagic food, the up 
building of calcareous deposits to the zone of reef Puilders, 
gre outward vigorous growth of the coral-masses and 

eir decay and death, and the solution of their skeletons 
In the inner parts of the reefs All these causes are 
known and visibly active Without the cooperation of 
any othes supposed or latent force they appear to be 
entirely adequate to the task of buldmg up the present 
corfl-reefs of the oceans ARCH GEIKIE 

. 





DR JOHN LAWRENCE LECONTE 


[NFORMATION has just been rece.ved 1n this country 

announcing the death of Dr LeConte He was bern 
in New York on May 1:3, 1825, and was the son of a 
distinguished officer in the United States army, himself 
an entomologist He adopted the medical profession, 
and during the secessionist war he entered as medical 
officer of volunteers The foregoing necessarily brief, 
spec.ally biographic account 1s chiefly derived from infor- 
mation furnished in Dimmock’s “Special Bibliography 
of American Entomologists, No r” 

LeConte could have been only nineteen years old when 
he published his first entomological paper on certan new 
species of North American Coleoptera (Proceedings of 
the Academy of Natural Sciences of Philadelphza, vol n) 
From that time forward a continuous series of works 
and papers on Noith American Coleopterg was pro- 
duced by him until his death He made a speciality of 
Colsogtega, and, with few exceptions, all his writings were 
devoted to that order of insects, and through his exertions 
tne beetles of the United St&tes are now almost as well 
known as are those of Europe Æt the tige of his deagh 
his published papers must have been nearly 23 Mere- 
over he was the acknowledged authority in the United 
States on all matters coleopterological, a position which 
must naturally have caused him vast :roublb and corre- 
spondence, sometimes with inadequate*results Latterly 
he worked greatly in company with Dr G H ,Horn, of 
Philadelphia, a worthy follower of his tutor and a worthy 
successor Their joint labours culmmated //;s year, 
when was published (“Smithsonian Miscellaneous Col- 
lections,” No 507) a “ Classification of the Coleoptera of 
North America,” a volume extending to ftearly 600 pages 
It is needless here to refer to the revoluteon this work 
and other memoirs (chiefly by Dr Hora) created in the 
minds of coleopterists as to the sequence df main divi- 
sions, &c All working entomologists fre sufficiently 
alive to the tmportance of the new ideas put forth In 
fact this volume might have “been considered a model of 
a special monograph were it not for a somewhat crude 
“Introduction” on insecés in general that precedes the 
systematic portion . 

In the present condition of entomological science in the 
United States the loss of Dr LeConte seems almost irre- 
parable He and his coadjutor, Dr Horn, and onda 
two others, stood almost alone amongst tle prominent 
American entomologists in holding no” special official 
position in connection with then subject 

LeConte once made a lengthy stay 1n Europe, and was 
e well known personally jn this country to allsthe pronynent 

Coleopterists — Moreovei .h® was,honorary memper o. 

several of the European entomological societies, including 


the Entomological Sogiety of London, %3 personal* 


friends m this countfy were numerous Si co the ceath of 


as a — 


Say (whose scattered workg yere @arefully collated and re 
edited by’the subject of this notice) entomological scienc 
in America has not had to deplore so severe a loss, an 
Say’s death was not fraught with the same significance 
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THE LATE MR DARWIN ON INSPINCT 


AT the meeting of the Linnean Sociesy this evenin 
(December 6) a highly interesng posthumou 
paper on Instinct, by Charles Darwin, wall be rea 
and discussed We have been favoured with an earM 
abstract of the same, which we here present to ow 
readers é * ” 

After detailing sundry facts with referenceeo the migra 
tory instincts of different animals, Mr Darwin proceeds t 
suggest a theory to accosmt for'them ‘lms theory » 
precisely the same as that which was subeequently an 
independentÉ'eenunciated* by Mr Wallace m NATURI 
vol x p 459 Thus, to quote from the essay ‘During th 
long course of ages, let valleys become convéFted int 
estuaiies, and then into wider and wider arms of the sea 
and still I can well believe that the impulse [origrnall 
due to segking food] which leads the pinioned goose t 
scramble northward, would lead ouw bird over the track 
less waters, and that, by the aid of the unknown powe. 
by which. many animals (and savage men) can retain 
true course, it would safely cross the sea *how coverin 
the submerged path of its ancient Journey ” 

The next topic considered 1s that of instinctive fea» 
Many facts are given, showing the al acquisition c 
such mstinctive fear, or hereditary dread, of man, durin 
the period of human obseryation These facts led M» 
Darwin® to consider the instinct of “feigning death a 
shown by sundry species of animals when in the presenc 
offdanger Seeing that “death is an unknown state t 
each living creature,” this seemed to him “a remarkabl. 
inétenct,” and accordingly he tried a number of exper, 
ments pon the subject with insects, which prove tha 
m®no one case did the attitude in which the anima 
“felned death® resemble that in which the anima 
really dœd , so that the instinct really amounts to nothin 
else, 1n the case of insects at all events, than an instinc 
to ranain motionless, and therefore inconspicuous, 1n th 
“presence of danger From the facts given with regar 
t$ certain vertebrated animals, however, it as doubtfi 
how far this explanation can be applied to them 

A large part of the essay is devoted to “ Nidificatio 
and Habitation,” with the obyect of showing, by an acct 
mulation of facts, that the complex igstincts of nes 
building in birds and of constiucting vartows kinds < 
habitations by mammals, all piqpably arose by gradu: 
stages under the directing influence of natural selection 

The essay concludes with aggumber of <mjscellaneou 
remarks” on instincts in general First, the variabili 
of instinct 1s proved by sundry eimples , next the fa: 
of double instincts occurring in the same species , aft 
which, “as there 1s often much difficulty in 1maginir 
how an insti&ct could first have arisen,” it 15 thougl 
‘worth while to give a few, out of many cases, of occ 
sional and curious habits, Whigh cannot be considere 
as regular instincts, but which? mfght, according 1 
our views, give rise to such” Finally, cases « 
special “difficulty aie dealt with, these may be class 
fed under the following hgads —(r) Similar instinc 
in unalied animals, (2) dissimila®instincts in allie 
animals, (3) instincts apparenfy detrwmental to tl 
species which exhibit them, (4) instincts performe 
enly'once during the lifetime of an auinfle (5) instinc 
of a fing or useless characte», (6) special difficult: 
coriæ:cted with the instinct gf mẹæration, (7) sund. 
other instincts presenting more or*lbss difficulty to tl 
theory of natural selection 

The “Conclusio” gives a summary.ef the gener 
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principles which have begh Set forth by the Whole essay 
This, therefoge, we shall quote zz extenso — 

“We have in this chapter chiefly considered the ın- 
stincts of animals under the point of view whether it is 
possible that they could have been acquired through the 
meanggndicated on our theory, or whether, even if the 
simpler ones could have been thus acquired, others are 
so complexe and wonderful that they must have been 
specially endgqved, and thus overthrow the theory Bearing 
in mind,the facts given on the acquirement, through the 
selection of self-originating tricks or modification of in- 
stinct, or through tiaining and habit, aided in some 
slight degreeeby imitation, of hereditary actions and dıs- 
positions gn our domesticated animals , and their paral- 
lehsm (subject to having less time) to the instincts of 
animals w& a state of nature bearing in mind that in a 
state of ngture instincts do certainly vary in some slight 
degree bearing in mind btw very gew¥rally we find in 
allied but distinct animals a gradation in the more com- 
plex ffffincfs, which shows that it 1s at least possible that 
a complex instinct might have been acquired by succes- 
sive steps, and which moreover generally indicate, 
according to our theory, the actual steps hy which the 
instinct has been eacquired, in as much as we suppose 
allied instincts to havé branched off at different stages of 
descent from a common ancestor, and therefore to have 
retained, fhore or less unaltered, the instincts of the 
several%ineal ancestral forms of any one species bearing 
all this in mind, together with the certainty that instincts 
are as important,to an animal as their generally corre- 
lated structures, and that in the struggle for life under 
changing conditions, slight modifications of instinct 
could hardly fel occasiohally to be profitabfe to indi- 
viduals, I caf see no overwhelming difficulty on our 
theory Even in the most marvellous instinct kfown, 
that of the cells of the hive-bee, we have seen how a 
simple instinctive action may lead to results wkiah fill 
thé mind with astonishment . 

“Moreover, 1t seems to me that the very geneid fact 
of the gradation of complexity of enstincts within the 
limits of the same group of animals, and Mkewise the 
fact of two allied species, placed in two distant parts of 
the world and surrounded by wholly different conditions 
of life, still having very much in common ın their®n- 
Stincts,stpports our theory of descent, for they afe ex- 
plained by it. whereas if we look at each instinct as 
specially endowed, we can only say that it ıs so The 
imperfections and mustakes of instinct on our theory 
cease to be syrprising. indeed it would be wonderful that 
far mog numerous and flagrant cases could not be de- 
tected, if ıt were not that a species which has failed to 
become modified anf so far perfected in its instincts that 
it could, cganue struggling with the co-mhabitants of 
the same region, wodt sımply add one more to the 
myriads which hae become extinct a 

“Tt may notebe logical, but to my imagination it 1s fare 
more satisfactory, to look at the young cuckoo ejecting its 
foster-brothers, ants making slaves, the laive of the 
Ichneumonidz feeding within the live boflies of their prey, 
cats playing with migp, &tters and cormorants with living 
fish, not as insfinc®s specially given by the Creator, but 
as very small parts of one general law leading to the 
advancement of all organicebodies—Multiply, Vary, let 
the strongest me and the weakest Die” 





e. s 
PORTO RICO 

TP HRWEH the courtesy of Sir Joseph Hobker wee 
are able to publish the following interesting com- 
munication from, Baron Eggers on the island gf Porto 
Rico — es : 
St Thomas, October 22, 1883 
DEAR $12 JOSEPH HOOKER,—It 1s a long time since I 


wrote you last I have meanwhile at last accomplished | 
e 
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my long-cherished design, partly at least, of exploring 
the Luguillo Mountains ın Porto Rico, which i$land I 
visitéd during April and May this year 

I spent about five weeks there, living for some time in 
the hut of a ‘‘ fibaro” or native labourer on the Sierra, at 
an altitude of about 2200’, on the edge of the primeval 
forests that still cover all the higher part of the mountain 
range. 

since my return I have been busy agranging my collec- 
tiong, the greater part of which appears in the ninth and 
tenth century of my “Flora Indie Occidentalis Exgic- 
ceata " 

As for the general character of the Sierra forests, they 
of course resemble in their main outlines those of the other 
West India Islands There is, however, especially one 
feature that strikes me as being peculiar to this mountain 
ridge compaied with the woods of othe: islan@s, for 
example, of Dominica Whilst the chmate is just as 
moist in the Sierra of Porto Rico as in that of Dominica, 
the forests of Porto Rico seem nearly entnely destztute 
of epiphytes with the exception of some few Bromeliads 
end a very rarely occurring stray orchid But orchids 
In general and epiphytical ferns, such as 77zchomeanes 
and Hymenophyllum, &c, are conspicuous by their ab- 
sence Of palms I found but one species, which I have 
distributed in my “ Flora,” I believe it 1s a Euterpe, grows 
giegariously at an altitude from 1500! to 3600’ No Cycads 
were seen at all 

Oñ the other hand, I found several interesting trees, 
especially a beautiful Za/azz:a, with immense, white, 
odorous flowers and silvery leaves, which would be very 
ornamental The wood 1s used for timber, and called 
Sabino A Zzz/ella with crimson flowers I also found 
rather common , it 1s not described in any of Grisebach’s 
publications An unknown tree with beautiful, orange-like 
foliage, and large, purple flowers very similar in shape to 
those d nis Plumzert, split along one side, a tall 
Lobehacea, a large eZ tona, nearly allied, ems, to 
H caribóga, Lam , and several other as yet undetermined 
trees and shrubs, are anfong the most remarkable things 
found ° 
e On the whole I was somewhat disappointed with regard 
to the result of the voyage, as I had expected a greater 
number of novelties, as well as a richer vegetation in 
general, at least something like the Caribbean Islands 
But these paftly negative results may no doubt be of 
some yalue also in forming an idea of the West Indian 
flora in general. Of tree-ferns, Cyathea Serra and an 
Alsophila were not uncommon 

One of the most conspicuous trees in some parts 1s the 
Coccoloba macrophylla, which I found on my first visit to 
Porto Rico ‘This tree 1s found up to an altitude of 2000’, 
but chiefly near the coast, where it forms extensive 
woods in some places which at the time of flowering, 
with imnfense, purple spikes more than a yard long, are 
very strikiig The tree is named Ortegón by the ın- 
habitants, ıt does not seem to occur on any of the 
British islands, but to*be con$ned to Porto Rico amd 
Hayti, at least I do not see 1t mentioned in Grisebach's 
“Cat Plant cubensium” e 

The people caltivate sugarcane in the plains, which 
are very fertile, yielding three hogsheads on an average 
per acre without any kind of manure Besides this 
staple produce, a very good coffee ıs produced , ıt does not 
appear thatany blight has as yet perceptibly affected the 
shrubs here® Rice is very commonly cultivated on the 
hills in the Sierra I suppose it must be a kind of moun-* 
tain variety, as no inundation or other kind of watering 
ig used ice is in fact the staple food of the labouregs, 
together with plangain a$d ,yaüdia, ze Caladium esculen- 
he Immense pastures of Hymenachne striatum (Mala- 
hoyilla) eccupy a part of the lowland, and feed large herds 
of cattle of an excellent quality® St Thomas and the 
French islands all obtain their butcher’s meat from 
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Porto Rico, I believe even Barbados comes to Porto 
Rico for cattle 

The island is very richly endowed by nature, but miser- 
ably governed, and the people themselves not worth a 
much bette: government, being given to gambling in the 
extreme throughout, thus squandering away every dollar, 
from the rich planter and priest down to the lowest 
labourer and beggai Yet they are hospitable and very 
polite to stiangers, with that remarkable, unchanging, 
inbred Spanish politeness by 

Ẹ may finally interest you to hear, fiom the fact that 
you take a prominent part in the advancement of the 
material progress of the English West India Islands, how 
we are working tin that respect here in St Thomas 

I have onemy estate now about 4000 Divi-Divi trees 
growing and doing well, except for the deer, which do 
much damage On thecoasts I have over 2000 cocoa- 
nut trees planted, cultivation of the Sazsevtera guineensts 
1s going on for making fibres , a large tract of land stocked 
with /ematoxylon I have now preserved, and try to 
make it a regular forest, to be cut down gradually 

In company with an engineer here I have now orderece 
a machine from England, Smith’s fibre machine, which 
1s being used in the Mauritius, 1n. order to work up our 
immense quantity of Agave and Fourcroya, the raw 
material being glose at hand in unlimited quantity near 
the sea . 

I have published a. couple of articles on. the material 
resources of these islands in one of the largest Dånısh 
newspapers, of which I beg to send you a copy, in order 
to make private persons and Governmentmove Among 
the forme a good many have started on, Dut, as you may 
perhaps have heard, governments are sometimes slow ın 
moving, representing, as they do eminently, that great law 
of nature, vzs zzteríue 

However, so far, and considering the short gpace of 
time, I am very well satisfied , I think there 1s a fair 
chancengueof the West Indies în general enterıng upon 
a new prosperous career , 

I am also going to try expétiments with the manu- 
facture of tannin extiacts from barkeof Coccgloba, Rhizo- 
phora, and the pods of the various Acacias, whigh are @ 
great nuisance here on account of their rapid growth 

The Aloe sempervirens will also be made useful in a 
similar manner as in Barbados and Curagoa, À growing 
here spontaneously on barren rocks H EGGERS 





THE REMARKABLE SUNSETS 


U NDER the headings of “ Cloud-Glow” and “ Optical 

Phenomena” we have published several letters 
already on the recent remarkable sunsets, we have 
received many others, the most important of which we 
bring together here — a we 


PERHAPS it will interest you and your readers to hear 
that the phenomenon called *cloud-glow" i your last 
numbers, was seen also at Berlin on the thiee evenings 
of November 28, 29, and 30 As far as I could overlook 
the sky, the details weie almest the sfme as your corre- 
spondents describe them, A greenisl? sunset at 3 50, 
an unusually bright red sky with flashes of hght staiting 
from south-west An interesting physiological phenomenon, 
which we call * Contrast-Farben," was there beautifully 
illustrated by some flouds, no longei reachgd “by direct 

Sunlight, they looked intensely green on'the red sky 
At 430 the streets were lighted by a peculiarly pale 
glare, as if seen through a yellow glass ‘Then darkness 
followed, and the stars became visible But Ilf an hogr 
afterwards, at 5 o'clock, the Westem sky was agay 
coloured by a pink or cumson glow Persons Sho were 
not quite sure about its dyrection mistook 1t fors a. Polar 
aurora , others spoke of a great fire im the neighbourhood 
If atmospheric refraction could be negleczed, the matter 


° 
(whatever :*t may be) thus Sitgunatcd by the sun one 
hour after sunset and 45° above the hgrizon, would 
be found to be at a height of about forty miles !, At 
6 o'clock all was over The first day (Novęmber 28) 
this gléw was ‘still stranger, because the lowei western 
sky was covered by a laige, dark cumulus-clogg , but 
besides this the three remarkable evening skies were quite 
like each other ROBERT VON H&LMHOLTZ 
NW Berlin, Neue Wilhelmstrasse 16, ecember 1 


P S —To-day it rains, nevertheless an unusual bright- 
ness was to be seen in the west till 7 o'clock, which 
perhaps may be attributed to the same “ glow "—R vH 

e 


THE 1ed glow described by youı correspongents ĉon- 
tinued to be visible here every evening until yesterday 
(and inst ), and there was another fine display ofeayons du 
crépuscule Is not *cloud-glow ' a misnomer@s applied 
to what is sed&ein perfecti$n only when there are no 
clouds, and is invisible when the clouds,are thick ? 
“ Aftei-glow?' 1s too comprehensive an expression as it 
embraces the usual effects of a brilliant sunset, and too 
limited, as ıt could not be applied to the phenomenon as 
recently seeg before sunrise In the absence of a scientific 
title for something which has been, put eittle investigated, 
might not the name “‘ upper glow” De adopted, in contrast 
to the under-glow which ıs the predominant feature of 
ordinary effective sunsets The red colour of the reflected 
light 1s 1n both cases I suppose equally due to difftaction, 
particles suspended in the air obstructing the rays of least 
wave-length But in the “upper-glows ,the reflecting 
matter ıs at a great height above the cloud-level, in the 
“under-glow” ıt consists of the lower surface of the 
clouds thefnselves » e ANNM LEY 

December 3 ? 

Ey%atum —In the first paragraph of my letter of the 
27th ult (p. 103) 2600 should be 26,000 

ee 


THE foflowing extiacts from my observations at Yérk 
may assist in determining the cause of the extraordinary 
series “of suniise tind sunset effects during the past 
month —November 24 Unusual cloud tinge 1n morning 
November 25 Similar effect in morning From 2 45 to 
3 p m ,®blue sky from 10° to 25° or 30° from the sun, of a 
deficate rose pink, This noticed by severalg when asked 
to sa if they saw anything peculiai. It gave a g»eenish- 
gray caft to cirro-cumuli thiough which :t was seen 
Round the sun the sky looked yellowish 5 30pm, * the 
west ruddy as from glare of fire," not entirely gone till 
6 Time of local sunset 3 38, calculated fom almanac 
and observed sunrise on 28th e 

A letter from my father, Street, Somerset, 26th, evening, 
speaks of “a wide arc above the sunset ht up with the 
most glorious pink shade The aguds low firshe horizon 
a stone-gray, but the most remarkable of all was a 
longish cloud to theqorth of sunset and above and beyond 
the circle of pink, that was a bright sage green I never 
before saw such a colour in any cloud Later, rays 
shot up from thé'sun like the rays of aurora ” 

28th Same pink halo at noon  Cloud-glare on morn- 
ing of 26th and 27th , to-day, abou $ am (sun rose at 
York 80, get 335) Sunset most striking, pink above, 
orange lower at 420, grass appeared of brownish sage 
green At 5 pm Jit up alb over like red aurora. 29th * 
Same red glare, like that of a Gre, at 620 am Glare 
gone by 6 35, cirri in east-south-east ht€p by 645 True 
sunuse glow 7 Io, grange at base tulned to pellow-gicen 
at 7 25, ,and cirri again black, relit at 7 W with nosy 
tinge Sun seen to rise clear of horizon at 8@ , Jupiter 
visible ansong faint haze untilg8 13 «945 am, rosy glow 
round sun, 430 pm, a fading erdinary sunset, 4 45, 
glare reappearing , 5 pm, “ finer than éver,’ as observed 
by Mrs Clark December 3 Remarkable lurid effects, 
430 to 50pm Letters fiom Street and Bfrmingham 
mention similar effects on the 28th and 29th A para- 
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graphın the Dauy Newsrepoltsthem from Bideford, Devon, | and the sky ricaly coloured just beforesunrise  At4pm 
on Monday, 26th, soon after; p m , 27th, a ry , and from | the glare in the west was brilliant, with golden carmine 
9 45, à “ dusky orange afid rosy band 1ound the sun,” till | and green colours At 415 the caimine colour dis- 
hidden by cMuds at noon, 28th, pm, 29th, am, and | appeared, the greater part of the sky became of a delicate 
coldured “ bands " again roifhd the sun at 11 am. To me | blue, and long streaks of cirn of changeful colour lay 
the glare"never seemed as if reflected fiom ciriussclouds , | across the Sky After many changes of tints and the 
it was much more like that from the smoke-originated | appearance of the usual glow like that of a second day- 
cloudof manufacturing districts The day effect was hight, at 515 pm the usual fiery glow rose in the west 
evidently from the same cause as the after-glow May it|to an altitude of 25°, and continued till 6 pm 
not help uto connect it with the “green sun” pheno- | On the 2nd, the sky was cloudy before suniise, but the 
menon of Infa? In that case the possible connection | radiance was visible all the same, sh8wing carmine and 
of the ldtter with the volcanic eruptions of Java assumes | golden hues On that morning a pale yellow coloured 
special intetest, and may give us a new insight into the | the sky tll ıram At sunset the iridescent displayevas 
upper cunents of wind We have already heard how | less briliant than usual, and commenced later But there 
aslees fell at great distances to windward, reckoning by | were fiery 1eds, glowing yellows, and olive-gieens in a sky 
the sutfa@e currents The same upper winds, ın the time | with a detached cloud canopy The usual fiery glow 
that elapsed, seem to have carried lighter ashes, projected | appeared at about 5 50 and prevailed tll 68m On the 
still higifér, over India May not the lightest and highest- | morning of the 31d, before suniise, the coloured radiance 
projected? almost impalpablg dust have tgen spread ove: reappeared in great beauty, and a yellow tigt pervaded the 
the greater part of ou: hemisphere, or at any rate as faras ' sky throughout the day The wind on this day was rough 
Englagsl, vahose distance from Calcutta ıs not double the , from the north-west The thermometer at midday was 
distance from Calcutta to Java? Theiecent Greenlan!' 51° At sunset the glow was less splendid than hereto- 
expedition has enforced the lesson of ocean soundings fore, and the fiery reds were dilute and diffuse Thesky 
on the wide prevalence of such material If this sugges- was cloudy The glow lighted up the heavens till 
tion has any foundation, then the comparısoħ to the lund 6 pm as usual This morning (4th) the sky before 
glare over cities mayebe a true analogy Just as frozen ` sunset was resplendent with rich masses of prismatic 
fog particles form around solid nuclei of smoke, so the , colour Suddenly, at 830 am, when the brilliant 
impalpable dust may have formed centres for cloud- | colours had vanished, a halo of iridescent colous 
formataon 1n air strata above the normal range of clouds encucled tht sun for a short time, as though a body of 
York, December 3 J EDMUND CLARK vapeur was swiftly tiaveising the sky In a moment 


PS Decemper 4 My observations on last night's afterwards the colour of the sun changed to an exquisite 
sunset were ffom hurried glances indoois I find from | &metald hue, staining the landscape and investing houses, 
Mrs Clark that the appearances differed fiom the general ' buildings, glazed windows, and greenhouses with a re- 
character, beu like thofe of Sunday evening, the 25th markably weird aspect Before there was well time to 
She noticed,®as did also another lady, the curious green | notice how things appeared in a bright green hght, the 
colour of the moon Thus fact was recalled to me mind | !4Y8 of the sun changed to a deep yellow, and in a 
to-night, when yesterday's sunset effects were repeated, | Moment afterwards, as though some obscuring medium 
the moon, to my surprise, having a most strikingegreen had be@n withdrawn, the ordinary daylight reappeared 
tht This was about 425, and it was still neticeable at | At Sunset to-day the display was magnificent in variety 
445—] E C . and unt of colour At 415 the usual orang@eeksfr bank 

P ë of glowing, luminous vapour appeared in the west, ex- 

THIS singular atmospheric aspect prevailg here daily | tending to north-west and south-west, having above it a 
at surie and sunset, though there seem to be indical| system of @ays of å dull, fiery red The sky was clear, 
tions that its splendour ıs on the wane It has been | Hecked here and there with carro cumulus At 445 the 
visible for neaily a month, prolonging daylight “up wgids | crescent of the moon, being just above the fringe of red 
of an hom * At sunrise, on the 28th, the rich colours of | light, assmed a lively green hue, and continued to ex- 
the plfenomenon again suffused the sky, and ,8t Sunset | hibit the novglty of an emerald crescent till 5 pm, when, 
and for upwards of an how afterwards the sky was | the colou passing away, the satellite resumed its silvery 

effulgent with all the prismatic colours The sunrise of | hue and shone in the blue sky, while the fiery glow still 
the 29th surpassed all previous ones in magnificence, | lighted up the west and noith-west It seemed to me 
spread, and@uration of colour The day being favourable | that the moon’s rays neutralised in the neighbourhood 
for oDservation, ıt was possible to detect a mass of | the fiery tints which chriacterise this peculiar glow, as in 
attenuated, white, aebulous vapour surrounding the sun | the vicinity pf the crescent blue sky prevailed It may 
„for a distang of some 30° or 40° The sunset was less | be mentioned that foreign particles are traversing the 
remarkabfé for tones@fid brilliancy of colour Pearly- | atmosphere On July 14 black rain fell at places round 
whites and*steelwrays mostly prevailing at 415 pm, a | this city, an sone was collected at Ciowle A good 
faint rosy colour suffused the whole sky At 4 30pm a |obseiver,eM1 J S Haywood, the hon secretary of the 
band of glowing o1ange-colomed light, about 23° 1n altre | Naturalist Field Club, noticed the black sediment which 
tude, stretched from north-west to a pojnt neai the south, | the rain had depositedaon the leaves of the plants and 
and at5 15 pm a remarkable body of rosy light formed | shrubs in his nuisery At the time I drew attention to 
in the west above the giange-coloued mass, and sepa- | the rainfall, and ventured to ascribe the discoloration to 
rated from it by « Maik slate-colomed space, about 2° | the presence of volcanic dst It has since transpired that 
wide, small and pillai-shaped at first, with the apea , Krakatoa was uf violent eruption from May 20 down to 
pointing north, but soon spreading north andesouth This | the fatal 26th of August, throwing up vast masses of dust 
nebulous body deepened in ‘colour as it giew in mass till & Discoloured 1ain again fell in the vicinity of this city on 
it became a vagnarkable volume of vivid crimson light | the 17th ult . J LL BOZWARD 
some 5? o1 6? in hegght, and 25° or 30° in length At 6! Worcestey, Decembe: 4 

pm the c8lour of the western s'y had changed to orange, | A 
a&erwargs ébe colour slo sly died out, and night prevailed THE ruddy glow near the sun, so well described by 
On the morning of the 3oth ult the glow was indistinctly | J LI Bozward in your last number (p 102), was most 
apparent In the*afteineon there was a dtnse cloud i *onspicuos here on tpe 3ołh ult both at sunrise end 
canopy and cosfsider2ble rainfall, but an osangé coloured ' «unset . It shoufd be eXamined with a spectroscope. 
glare at sunset was discernible through the clouds Qn Here there were neither clouds nor cirri visible — Yester- 
the ist qpst. the radiance of the glow was conspicuous, | day it tained the y hole day, gowards evening the sky 
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became clear near the zenith, heavy cloucs clustering all 
round the dhoron, above them the unexplained glow 
was very iemarkable at sunset If it has been observed 
in England on the same days, at a distance of IQ? in 
latitude, its cause must be high in the atmosphere 
Would it not be interesting to ascertain how fai it has 
been seen, at least throughout Europe? 
ANTOINE D’ABBADIE 
Abbadia, near Hendaye, December 2 





DURIAG the latte! half of November we have had ke1e 
also a constant succession of remarkable sunsets, and at 
leasf one sunrise of the same character But here the 
effects have been accurately described by the expression 
“cloud-glow” Masses and stieamers of cirro-cumulus 
vapour have hurried up from the west, evening after 
evening, as sunset approached, at a rate greatly 1n excess 
of the #ind below, and then as the sun sank the whole 
sky has shoneewith a lurid coppery hght which I have 
only very occasionally and partially seen before Even 
when the dusk was early and thick, the seme lurid glare 
has shone as 1t were behind the clouds 

HENRY CECIL 

Bregner, Bournemouth, December 1 


I SHOULD not have tioubled you with a letter respecting 
the wonderful after-glows which have presented such 
magnificent dispfays during all the past week, especially 
on the 26th, and which have attracted such universal at- 
tention, had I not observed that no one has alluded to 
their appearance in the spectroscope I made some ob- 
servations on the 26th and 27th about 430 p m, when 
the colour was at its greatest brilliancy, end was struck 
with the following paiticulars —(1) The ordinary delicate 
tints of the spectrum were meiged into two, a deep 
red and a peculia: blue-green, (2) in the middle of the 
red was a strong dark band, (3) on the green sidg of the 
D line, and separated from it by the light band So often 
conspicugys,svas another band of*deep citnne The only 
dine clearly distmguishable?was one at the extreme end of 
the red ° E BROWN 

Further Barton, Cuencester, Novereber 70 , 


e 

THE following note of observations of the western sky 
made with a pocket spectroscope on the evenings of 
Wednesday, November 28, and of the 4th gnd 5th inst, 
may be of interest At about 4 o’clock—yust afte: sunset 
—the band which M: Piazzi Smyth has termed the flow 
sun band,” was abnormally stiong, so was the line he 
calsa The lines constantly seen in the “‘rain band” 
were not visible, and C, was very sight In place of the 
ordinary “rain band’’—a band of absorption shading off 
fiom D towards the less 1efrangible end of the spectrum 
—there was a broad band of absorption which extended 
nearly three-fourths of the way from D wards a, or 
nearly half way to C, its darkest part. being at rather less 
than one-third of its width from D From this darkest 
part it shaded off in both directions In a short time 
thi$ band gradually nearlyedisappeared, the low sun band 
also diminishing in intensity, while a became extraoidi- 
narily prominent—veiy dense m the midflle, and slightly 
shaded off at both edges At this time the yellow and 
orange of the spectrum seemed nearly :o have dis- 
appeared, the green apparently extending to a consider- 
able distance on tbe less refranzible side of D — Tlus 
evening (the 5th), as Mr Lockyer pointed outgthére was 
also a strong band of absorption between Gand F I 
had not remarked this on the 28th or the 4th, and believe 
it 1s unusual or unusually strong 

December 5 JF D DONNELLY e 
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AN optical phenomenon has appeared at Hunstanton 

cach afternoon commenging Sunday, the 25th lt, at 
e. 
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| about 430pm, up to and mcluding to-day "Thé first 


appearance was a brilliant yeliow light in the west, which, 
after a few minutes ht up the wltole western horizon, the 
upper sky being a beautiful azure blue, showiag up ın con- 
trast a few fleecy dark stiatu® clouds , after a few minutes 
the yellogy hight gradually turned to pink, and the horizon 
all round was tinged with this colour, eventually a ciimson 
aich formed in the west, and gradually the wholething 
disappeared From the position of Hunstanton, facing 
west and noith, 1emarkable and beautiful surfsets aie of 
frequent occurrence This morning as the Sin was rising 
a thin layer of clouds pervaded the whole of the heavens, 
which weie tinged with pink ın every direction 
CHARLES W, HARDING 
The Chase, King's Lynn, December 1 ? e 


e 
There has been much correspondence in the daily 
papers on the subject, and 1t *may be useful to give here 
the leading pomngs in these communications — @ 


The phenomenon has not been confined to this countiy 
The Tzmes Rome correspondent telegraphs endew.date 
November 30 —''Yesterday evening the population of 
Rome was struck with admiration, mingled with. awe, at 
the sight of a splendid phenomenon From fifteen 
mjnutes afte? sunset until more than an hour later the 
north-western hemisphere was ti@ged with ciimson, 
gradually increasing 1n intensity until it had the appear- 
ance of the reflection of an extensive conflagration, 1n 
front of which the tower of the Castle of Saint Angelo, 
the cupola of St Peter's, and the outline of Monte Mairo, 
as seen from the Pincio, stood out in prominent relief 
Immediately above the horizon there waSaebioad belt of 
oiange red, and above that another of green, surmounted, 
by the crimson glare of the aurora The sky ,of the 
eastern hemisphere piesented a uniform som-green tint. 
The pkenomenon was repeated again this morning, and 
agam this evening, A stiong north wind blew all day 
yesteiday the sky was exceptionally clear, and the tem- 
peratute*wag gratefully warm and balmy ” . 

Agam, an obseiver at Viareggio, Italy, near the Carrara 
Mountas, writes — At sunset the whole horizon, from 
Corsica to the Bay of Spezia, 15 literally bathed in a flood 
åf red hight, which, during the last few evenings, has been 
intensifiéd in a remaikable degree, and prolonged tll 
abow 6 pm, when the glow spread over the whole cloud- 
less fignament, and was reflected on the Catrara Moun- 
tams—a tyuly glorious phenomenon, produced By the 
more than usually rarefied condition. of the atmosphere 
under the influence of the low temperature which has 
prevailed for some days, the wind being north-north- 
| west? e 

At the Cape also they have attracted attention “A. 
D S,” writing to the Tames of Decemf&er 4, says —“ The 
phenomenon in question seems to have been gst noticed , 
in this country on the evening dM the oth ult, and it 
recurred on several evenings during law wee? A lady, 
who has lately been 4n early riser, informs,me that the 
sky has had the same unusual hght at sunrise Wehave 
Just received a letter from the Cape of Good Hope, dated 
November 2, in ici the following passage occurs — 
‘We have had such extraordinary lights nearly every 
evening for the last five weeks — SBostly«fter sunset a 
1ed or yellow glow appears 1n the west, and it gets quite 
light again, and remains so for some time, and then ıt 
gelies away During the time it lasts all the flowers seem 
of such very billhant colours, thf pink 1@és especially 
They look as bright as pey are painged on Christmas 
cards, and the green ef the oak trees 1s something won- 
gel The lights appear sometimes in the pornı 
also, dn hou before sunrise, when it ıs generally pitch 
daik here' * ° ? 

So Mr*C J-Thointon writes to fhe Standard, unde: 
date November 28, as follows —“This afternoon I re- 
ceived a letter from Monghyr, Bengal, dated Nowmber 5, 
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m whichewas the folldvingfpassage £ 
unusual appearances in dhg sky lately? For some time 
past in this country an extraordinary red gfow has been 
seen in the gky just before sunrise and Just after sunset 
It seems to have been notiagd all over India and in Egypt 
also, bug I do not know if it has beer, seen 1g Europe 
The natives aie full of superstitious fears on account of 
1t Qo one, so far as I know, has been able to account 
for it, but several theories, more or less absurd, have been 
started, owe trying to connect it with the eruption in Java, 
another witlythe spots on the sun, and so on I do not 
know what it can be, but it is certainly very remarkable, 
and I never saw anything like it before’ ” 

A correspondent of the 7zzzes sends the following ex- 
tract fiom the Gold, Coast Times of September 14 The 
plfenomgna alluded to were seen at Cape Coast Castle — 
“On the Ist or 2nd of this month the sun was described 
as being blue in. the morfig It seems it rose as usual, 
and thats the clouds which passed ower it, from their 
greater rarity or density, gåve it differeh apparent shades 
of rose colour, pnk, and soon After the passage of the 
cloudf" its “appearance through the haze was white hike 
the moon In fact, an Englishman is said to have taken 
it for the moon ” 

In Paris also, and elsewhere in France, the pheno- 
menon has beers very striking : 

A correspondent writing from Croydon to the Standard, 
under date November 26, says — At half-past three this 
afternoorfthe sky ın the west quickly assumed a deep red 
colour$ which, after some minutes, spread over the sky to 
a considerable distance, tinging 1t with a pale pink colour 
This, again, mo few minutes, disappeared, and the sky 
assumed its noimal condition ” 
* Another correspondent on the same date, from Derby, 
states e—' Th& evening*we have witnessed®a most re- 
markable sufiset, the sky being lit up with a pale bluish- 
yellow light, changing to orange and red ” e 

Again, a correspondent to the same paper writing on 
November 28 fiom Skegness, Lincolnshne, Says -e'eHere, 
ut the fens of Lincolnshire, where gorgeous Sunsets are 
the rule, the phenomenon has been most remaikable, and 
each evening since Sunday last the heavens håve pre- 
sented an appearance both interesting and awe Inspuingi 
On Monday evening last, when the sun set at 557, the 
western heavens were all aglow until 6 30, ana the rich, 
lurid glare ef the ‘after-glow’ had all the appearanc® of 
an immense illumination, the 1ays of which, starting from 
the direction of the setting sun as a centie, exténded well 
towards the zenith The most remaikable thing was the 
fact that whilst the western Sky was thus all aglow the 
Stars 1n the porthern heavens were shining as brilhantly as 
at midpight The ‘blood-red’ appearance has been re- 
peated during the rest of this week The effect was alto- 
gether different fro the ‘Aurora Borealis,’ there being 
an utter apsence of ths. peculiar scintillation common to 
that phenoyenon’” 

From Eastbouffte, according to a, correspondent there, 
“a considerable space above the hills where the sun hace 
disappeared was a clear Sky with no tinge of red in it, 
but a pale greenish-blue transparency, ło describe which 
I can find no precise words Across this there floated 
three or four opaling Cloudlets, while a great mass of 
violet coloured *vafour lay piled up in the south-west 
Above the pale and clear transparency was a, broad zone 
of rose-colour, which seemed denser heie and there, and 
also appeared to sboot upwards 1n tongue-shaped undula- 
tons As the Wening advanced, and the true sunset, at 
3 57, took place, tif clear Sky drsagpeared, as if drawn 
down behind the hills, which the rosy zone now touched, 
and was @dlually drawn down ın its tuin, but remained® 
unfaded to the last 3 è e 

Mi Sydney Mioopg, writing to the Standasd from 
Ealing, says —*{n none of the correspondence on the 


subject of the remarkable sunsets we have had lately hate 
e 


Have you seen any 
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I seen any reference to what strikes me as theemost curious 
fact ın connection with them, and which m my expeiience 
1s quite unique, I have observed sunsets carefully for 
the/last thirty years, and I have invariably found that the 
crimson glow 1s the last, coming usually a considerable 
time after the yellow glow has faded, The crimson light 
1s always followed by the cold gray which precedes the 
night, as many must have observed when the rosy light 
dies out from an Alpine peak For the last tew evenings, 
however, notably on Wednesday night, there has been a 
reversal of this rule A yellow glow*has first overspiead 
the’sky, extending almost to the zenith This has gia- 
dually deepened to orange, then to crimson ®The 
crimson has then gathered in intensity towards the 
horizon until it has become a deep, rich, horizontal bar, 
lingering long after sunset Then came the effect which 
I refer to as unique After the crimson h{id died away, 
the west was again lit up by a deep orange gloweextend- 
ing over half the sky, so intense in colour, that the lamps 
showed as white light against it ‘This second glow ıs to 
me unaccountable, and indicates a very peculiar condition 
of the atmospheie Another fact, equally remarkable, 
was that the whole effect was reproduced the following 
(Thursday) morning, but the order of the tints Wa», of 
Course, reversed At a quarter to six an exact reproduc- 
tion of the orange tint of the pievious evening was seen 
in the south-eastern sky This was followed by the deep 
crimson bar low down inthe horizon Rhen the crimson 
gradually passed upwards, giving place finally to the 
gregnish yellow with which the phenomena commenced 
in the evening ” 





NOTES 


IT 1s proposed to hold, during the year 1884, an International 
Exhibition, which shall also illustrate ce: tain branches of health 
and educ&tion, and which will occupy the buildings at South Ken- 
Sington erected for the ®International F: isherjgs_ Exhibition, 
The object of the Exhibition will be to illustrate, as vividly and 
1n as practical a manner ® possible, food, dress, the dwelling, 
the school, gnd the evoikshop, as affecting the conditions of 
@ealthfyl life, and also to bring into public notice the most recent 
appliances for elementary school teaching and instruction m 
applied Science, art, and haudiciafts The influence of modern 
sanitary knowlgige and intellectual progress upon the welfare of 
the people of all classes and all nations will thus be practically 
demorfstrated, and an attempt will be made to display the most 
valuable and recent advances which have been attained in these 
important subjects The Exhibition will be divided into two 
main sections, Division I Health, Division II Education, and 
will be furthfr subdivided into six principal groups In the 
first group 1t 1s intended specially to illustrate the food resources 
of the world,®and the best and most economical methods of 
utilising them For the sake of comparison, not only will 
specimens of food from all countries be exhibited, but the 
various methods of preparmg, cooking, and serving food willbe 
practically shown The numerous processes of manufacture 
connected with the preparatiog of articles of food and drink will 
thus be exemplified, and, so far as the perishable nature of the 
articles will admit, full illustrations will be given of the various 
descriptions of foods themselves, In the second group, diess, 
chiefly 1n its. relation to health, will be displayed — Illustrations 
of the cibthagg of the puncipal peoples of the world may be 
expected , and a part of this Exhibition, w hich, at 1s anticipated,e 
will be held in the galleries of the Royal Albert Hall, will be 
devoted to ehe history of costume In the thud, fourth, and 
fifth groups will be gompræeq al that pertains to the heaithful 
constructron and fitting of the dwelling, the school, and the 
woikshop, not only as respectg the needful arrangements for 
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samtation, but also the fittings and furniture generally in their 
effect on the health of theinmates The most improved methods 
of school construction will be shown, and the modes of com- 
bating and preventing the evils of unhealthy trades, occupatiens, 
and processes of manufacture will form portions of the Exhibi 
tion The sixth group will comprise all that relates to primary, 
technical, and art education, and will imclude designs and 
models for school buildings, apparatus and appliances for 
teaching, diagrams, text-books, &c Special attention will be 
directed to technical $nd art education, to the results of an- 
dustrial teaching, and to the introduction of manual and handi- 
ciaft fork into schools. 


ON the 22nd ult, the remainder of the furniture and stores for 
Ben Nevis Observatory were carried to the top under great diffi- 
culties The party had intended to make the ascent at the 
beginning of the week, but, owing to the state of the weather, 
they could not think of ıt. On Thursday morning, however, 
although the weather was not very favourable, 1t was decided to 
make the ascent, and at 9 am Mr James M‘Lean, contractor, 
and Alex Turban, who is in charge of the stores, along with 


two assistants, started with some chans and other stores The e 


first part of the journey was easily accomplished The snow lay 
pretty heavy down to within a mile of Achintee farmhouse, and 
several deep wieaths were encountered before reaching the lake 

On reaching the Red Bwn they came upon a long wreath of 
about fouiteen feet deep The snow being somewhat soft, the 
party had to cut a passage through, which was a rather diffieult 
task, Determined if possible to reach the top, they proceeded 
slowly, and, as they ascended, the snow was found to be deeper, 
in which they sometimes sank to their shoulders Parts where 
the wind had driven off the snow were covered with ice, 1ender- 
ing the path difficult and dangerous Their efforts were, how- 
ever, ulumately crowned with success, for at 2 30 pm, five and 
a half hours after startmg, the party reached the Obs@vatory 

The average de th of snow on the level parts on the summ't 
was about six feet, and round about the Observatory it was eight 
feet Mt Omond and his assistantsevere ın excellent spuits, 
are very comfortable, and now feel quite et home The party 
started on the return journey at 3 30, and Fort William was 
reached at 6 30 pm, the whole journey, including a stay ofan 
hou: at the Observatory, occupying nine hours 


WE regiet to learn of the death, on the goth uf , of the cele- 
biated Swedish zoologist, Prof Sven Nilsson, of the ,Lund 
University, at the age of ninety-seven 


M RENARD has communicated 1ecently (November 3) to the 
Royal Academy of Brussels the results of a chemical and micro- 
scopic exammation of the ashes from the greaf eruption of 
Krakatoa, which fell at Batavia on August 27 last He finds 
that the volcanic dust consists mainly of glassy particles, among 
which may be distinguished crystals of plagioclasg? often in 
ihomboidal lamelle, augite, rhombic pyroxene, and magnetite 
Thg rock which has been blown inte this finely divided state 
presents the general munerafogical composition of the augite- 
andesites, but with a rathe: higheg proportiqn of silica, which, 
on analysis, was found to amount to 65 pei cegt of the whole 


A MEETING will be held on Friday at the rooms of the Royal 
Society, Builington House, Piccadilly, when it will be proposed 
to appoint a Committee, and to make such other arraggements 
as may be considered necessary for the successfule®romotion of 
fhe William Spottiswoode Memoual Fund Tne chair will be 
taken by Prof Huxley, President of the Royal Society, at four 
o’clgck precisely , 


. 

THE members of the Pola: meteorological’ station whych Dent 
mark maintamed at Godthaab m Greenland under tbe inter- 
national scheme, have just%etutned to Copenhagen The chief 
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e 
of the expedition, Lieut A Paulfen, Teports that, having® left 
Copenhagen on May 18, 1882, 1f tke saifing ship Ceres, they 
arrived at Godthaab on June 14 On*the voyage out observa- 
tions of the temperature of the sea and air were made every hour. 
On the arrival out the expedi tad to select the most, suitable 
spot for thé erection of the four wooden buildings brought with 
them, ın which the magnetic and astronomical observationgsvere 
to be made A small mountain ridge nea: the church in the 
colony was chosen fo: this, as the preliminary reseagches in its 
neighbourhood showed that the influence of irontrata on the 
magnetic current was here very small The buildings were then 
erected and the pillars raised on which the transit instrument, 
the great astronomical clock, and the eight different magnetical 
inshuments were mounted, and simultanéously the instrumests 
for the meteorological observations were also placed so that the 
weathercock and the anemometera as well as the thegnometer 
hut, were situated ag fiee as possible On August 1 thmeteoro- 
logical observation#’@uld be commenced, but the magnetic ones 
were through an accident delayed until the 7th Frgm that date 
complete observations were made in exact accordance with 
| the international programme without interruption every hour 
until August 31 this year, and the expedition has thereby fully 
accpmplished 1$ object, viz, of obtaining a ful] year’s magnetical 
and meteorological observations in this Mcality A number of 
other scientific researches have also been puisued, of which 
those on the aurora borealis should particularly be Mentioned. 
This phenomenon was frequently observed and studied *üuiing 
the winter, while some exceedingly valuable statistics were ob- 
tamed as to the altitude of the aurora borealis elgve the earth’s 
surface by measurements effected simultaneou ly in various places 
by light sigpals The measurergents of atgospheric elec" 
tricity have also led to valuable results It 1s seated to have 
been the best equipped Pola: expedition ever despatched fiom 
Denmaik, We hope soon to give further details 


Tuz"tdtloying communication fiom Mi Charles Ford, of the 
Botanic® Gaiden, Hong "Kong, dated October 3, 1883, has been 
forwarded to us fiomeKew for publication —'' By the ss 
T whichdeft this place for London last week I have sent 
wo Wardan cases of live plants, one case of living o1 chids, and 
a case of Ierbarium specimens, which I brought back from the 
Lo-ÉÉn Mountains up the East River, and distank about sixty 
miles ffom Canton, where I spent about three weeks in August. 
On this exctüsion I travelled ove: about eighty miles of country 
afte: leaving the mver, and consequently had a considerable 
amount of trouble when the natives knew I had no boat to fall 
back upon, and was therefore very much in therrfiands. I in- 
tended to make another trip up the North Rive: during this 
month, but that 1s now impossible, as Di “lance, who 1s Acting 
Consul at Canton, will not apply to the Viceroyefoy passports, 
for any one, and he says he 1s afraid ıt wibe a long time before 
he will feel at liberty togdo so You have Ro doubt heard of 
the very serious trouble at Canton, 1n which a 118t occured and 
nearly twenty European residences were attacked and burnt 
down by the Chinege and the valuable contents of the houses 
carried off by the mob There is,a very hostile feeling to 
foreigners prevailing now amongst the fClanese, and it 1s con- 
sideied quite Unsafe to travel ın the country I was in the Lo- 
Fan Mountats when the trouble at Canton commenced, but no 
one attempted to molest me, and J ietuined to Canton in a 
passage junk with 150 Chinese on board, and p@ioreigner besides 
myself , since then, however, matters hav& become much worse 
Mr Sampson’s herbarium and house were bunt when his hogse 
Swas sêt fire to, and Dı Hance's, which was not mor® than fifty 
yards off, mfeht easily have sharedethe safhe fate, but very for- 
tunately f was spared Dr Hance ‘s exflemely busy with 
official matters, and he thinks 1t will be a long time before he 


can resume botanical works There 15 an encampment of 1000 
° 
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Chinese troops in the foreign settlement at C&nton, and five 
foreign and #bout a dozen Chinese gunboats in the river opposite 
toat all these for the protecti@ of the foreign residents and then 
property The missionaries have left the ceuntiy dtricts, and 
do not expect to be able to retun fo. many months These 
things will prevent any botanical work being done in China for 
some time e I hope something may be done in Formosa ın the 
beginning of gext year 


LARGE use 1s made at the Forth Bridge Works of electiicity 
for lighting purposes At South Queensfeiry the workshops are 
it up by sixgeen arc lights, supplemented by a certam numbei 
oP movagle small incandescent lishts Outside twelve lage arc 
lights serve to illuminate the various lines of rails and the ap- 
proaches to the workshops@ The offices, canteen, and other 
bulding#are lighted throughout with Swang incandescent lights 
of 20 candle power, over 2co*bemg there dhe required foi the 
purpgee She staging, which, beginning near the Hawe’s Pier, 
extends for nearly half a mile into the Firth, has, with its 
approaches, twelve large lights devoted to its illumination, On 
the island of Inch Garvie in mid channel, fow laige are lights 
are ın use outsides and small incandescent lights fn the offices and 
workshops, 1n the oldYastle, and ın the neighbouring buildings 
At North Queensferry «1x large arc. lights serve for the outside 
dluminatfon, and a number of incandescent lights for that of the 
interior of the offices and workshops Nowhere 1s a dangerous 
degiee of electric pressure allowed , and in all imteriors, work- 
shops, or opextrons under water the limit 1s but little moie than 

«One-half of that permitted by the Board of Trade in their pro- 


visionaj oidersgfor dwellings 1n towns e 


THE mathematical magazine conducted under the name of the 
Analyst for the past ten years, by Mr J E Hendricks®will, we 
learn from Sczence, be continued under the editorial charge of 
@rmond Stone, Professor of Astronomy, and e lif. M 
Thornton, Piofessor of Engineeing, with the title, 2$/722/5 of 
Mathematics, Pure and Applud The gumbers will be issued at 
intervals of two months, beginning February 1, 1884 In scope 
the journal will embrace the development of new and importaitt 
theories of mathematics, pure and applied , the solution of useful 
and interest$&g problems , the history and bibliography of &rious 
branches of mathematics , and critical examinations and®reviews 
of important treatises and text-books on mathematftal subjects 
The office of publication will be at the University of Virginia, 


Dr Hors has left England on his expedition to the interior 
of Affca He leaves for this journey of a year accompanied by 
his wife and elevegg good servants, including a carpenter, a 
waggonmaker, a blacksmith, a gunmaker, a tailor, and a butcher, 

* besides hfs"black seram gul and a dog In South Africa he 
will ineredfe luseetaff by nineteen, and afterwards ın Cential 
Africa by forty more black servants ® 


IT ıs reported from the Storelvdal, a valley in Central Norway, 
between 61° and 62° N lat, that the «nofi during the mght of 
Novembe: 17 became cqveied with a gray and black layer of 
dust No sciemtifienfvestigation of the phenomenon has as yet 
been effected ° 


THE report of the death of*Julius Payer, the discoverer with 
Weyprecht of ganz Jose Land, 1s, we are glad to say, without 
any foundation e 


e THE Annual Report for 1882-83 of the Liverpool Geological 
Associati reports favourably, we are glad to see, onthe positian 


and work of that soeety » ? 


THE Report 9» the “Smithsonian Institution for 1881 shows 
how admurably that many-sided organisation continues to garry 
on its inv luable work. The museffm m its various departments 
1s constantly increasing the libiary will soon Be almost without 


a uval, while a successful chemical laboratory Itas been added 
to the othe: resources of the institule The appendix, containing 
as ıt does a record of progress ın all departments of science by 
specialists, 1s of great utility, while the special papers on 
anthropology continue to be a well-known feature of the Report 
The Repoit, like the Institution, reflects the greatest credit on 
its secretary, Prof Spencer Baird 


THE additions to the Zoological Society’s Gardens during the 
paf week include a Moorhen (Galnule chloropus), British, 
presented by Mr T E Gunn, two Common Wolves [Camis 
lupus 69), European, a Dufresne’s Amazon (Chrysotts du- 
Jresniana) fiom South-East Brazil, a Bells Cinixys (Cinixys 
elana) fiom West Africa, two Carp (Cyprinus carpzo) from 
British fiesh waters, purchased, an Indian Gazelle (Gazelle 
bennetti), born 1n the Gardens . 


a 


OUR ASTRONOMICAL COLUMN 


VARIABLE STARS —The following are Gieenwich times of 
geocentric minima of Algol, during the first quarter of 1884: 
the later observations of Prof. Julius Schmidt have been bronght 
to bea: upon the predictions 





hm h m | h m 
jan. 1o 13 35 | Feb. 2 I2 9! Mach 13 15 38 
I3 ẹ 10 24 5 8 58 I" 16 12 28 
16 7 13 5 47 I9 9 17 
e 30 I5 19 22 I3 53 | 
25 10 43, 
28 7 321 


According to Mr Knott’s observations of U Cephei, 1881- 
1883, a minimum is indicated on January 5 at 15h, 21m. 
GMT, the period being 2d 20h 489m The ephemeris 
published ın the ze feljahrsschrift gives 1t 1h, Iom eather, but 
it 1s not stated upon what elements this re ts 

Mina of S Cancii occu on December 31 at 8h 41m, 
January 19 at 7h 57m , Webruary 7 at 7h 12m, and February 
26at6h 28m GM T ae ~ -— 

The fine variable R Leonis will be due at maximum on 
February 23, and Mra (eti on Match 11 


Tur Fexsr CoMer or i798 —A recalculation of the 
elemeats of the orbit of this comet, made by Mr Hind fiom 
Messier’s observations on April 12, 13, 14, May 1, 2, 3, and 
May 20, 21, 22, as they are given in Zach’s Allgemeine Geo- 
graphische i inre vols 1 and n, does not lead to any 
suspicion of ellipticity, which 1s rather confirmatory of the view 
takeg by Dr Hazer as to its non-identity with the greatly per- 
turbed comet of Brorsen (1846 III) to which reference was lately 
made ın NATURE The new orbit 1s as follows — 


Perthelion passage 1798, Apul 4 51482 Pans M T 


Longitude of perrhelion 105 5 43 Mean 

» ascending node 122 7 22 > Equinox 
Inclination 43 48 1] 17980 
Log. penh®ion distance 9 6857689 


e Motion—direct 


The er1o1 in longitude for the second normal ıs — 19”, the 
latitudes agiee ` 


e 

THE GREAT COMET OF 1882 —We do not hear that this 
comet has been recognised gnce its conjunction with the sun, 
As was pointed gut in this column, ıt was just pos-ible that it 
might have been re-observed as the earth somewhat overtook it 
1n its orbit, between the begimning of September and the end of 
last month On Novembei 30 the distance was at a minimum 
of 5 798, and ıs once more on the increase 

‘The comgt was seen at the Observatory of Cordoba until 
June 1, the last complete observation for position was wage 
there on May 26, when the distance from the earth was 5 048. 
There 1s no parallel to this in the whole history of cometary 
astronomfi except in the case, of the very exceptional q@met 
which was observed in 1959,2nd 173c, at the time of Cassini's 
last obfervation this body was distant from the earth 5 135 

Between the first accutate observation at the Royal Observa- 
tory, Cape of Goog Hope, ôn September 7, 1882, and the 
Coidoba observation above ieferred to on May 26, 1883, the 
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comet desciibed an orbital arc of more than 340? The ellipse 
deduced by Kreutz from observations to November I4 assigns a 
period of 843 years, that by Fabritius, from observations to 
March 3, one of 823 years, but we may soon hope to see 
the result of a definitive discussion of the whole series of 
observations 





THE ANNIVERSARY MEETING OF THE 
ROYAL SOCIETY . 


"DRE Anniversary Meeting of the Royal Society took place as 

usual on St Andrew’s Day, November 30. when the 
President, Prof Huxley, delivered his address , after which the 
Fellows elected the officers of the Society for the year, whose 
names we hawe already given in NATURE, Nov 8, p. 43 
The following 1s Prof. Huxley's address — 


. 

It will be as much in consonance with your feelings as it is 
with my own tRat the first sentences of this address should 
give utterance to our sense of the calamity which befell us durmg 
the recess. 

On June 27 our honoured and loved President, William 
Spottiswoode, fell a victim to that c.uel malady, typhoid fever, 
which 1s at once the scow ge and the reproach of modern civilisa- 
tion , and we were bereaved of a chief of whom all those who 
had the highest mterests of this Society at heart hoped that he 
would continue for many a year to discharge the responsible and 
Jaborious duties ofehis office with that broad intelligence, that 
faithful diligence, that inexhaustible patience and courtesy, 
which were so characteristic of the man . 

Every one of the Fellows of the Society 1n whose hearing I 
speak knows that these are no words of conventional eulogy, as 
ofa customary epitaph But it is only those of us who worked 
with our late President in the Council, or as officers of the 
Society, who are in a position fully to appreciate his singular 
capacity for the transaction of bu iness with clear judgment and 
1apid decision, and yet with the most conscientious consideration 
of the views of those with whom he was associated ê 

And I may add that ıt 1s only those who enjoyed Mr. Spottis- 
woode's intimate friendship, as ıt w&s my privilege to do for 
some qui ofa century, who can know how much was lost 
when there vanished from among usgthat rare personality, so 
commingled of delicate sensittveness with marvellous self-contvol, 
of ngid principle with genial tolerance, ‘of energ&.c practical 
activity with untning benevolence, that it always seemed to me 
the embodiment of that exquisite ideal of a true gentleman 
which Geoffry Chaucer drew five hundred years ago = 

4€ 


He lovede chyvilrye, e 
Tr uthe and honour, fredom and curtesie 


And though that he was worthy he was wys, 
And of his port as meke as is a mayde 

He never yit no vilonye ne sayde 

In al his lyf unto no marer wight 

He was a verray perfght gentil knight ’” 

It ıs not for me to pass any judgment upon Mi, Spottiswoode’s 
scientific labours, but I have the best authority for saying that 
having occupied himself with many branches of mathematics, 
more especially with the higher algebra, including the theory of 
determinants, with the general calculus of symbols, a d with the 
application of analysts to geometry and mechanics, he did excel- 
lent and durable work in all, and that, in virtue of his sound 
an& wide culture, his deep pgnetratiof, and the singular elegance 
with which he habitually treated all his subjects, he occupied a 
place in the front rank of English jnathematigians 

The interment in Westminster Abbey of gne who, though 
compelled to devote a large share of his time to business, was a 
born man of science, and had won himself so high a place among 
mathematicians, was doubtless grateful to us as men of science , 
it could not but be satisfactory to us as Fellows of the Royal 
Society that, on the rare occasion of the death of gc President 

office, the general public should show its sympathy with our 

ereavement, yet as men I think it 1s good to regaid those 
solemn and pathetic obsequies as the tribute which even oar busy, 


cargless, cynical, modern world spontaneously pays tgsuch worth, | decease of ¢he very type of a 
and wisdom, to such large humagitf? and ynspotted purity ag | venerable Sir Thomas Watson 


were manifested in the ‘‘very perfect gentle knight "e who so 
well 1epresented the chivalry of science . 

The total number of Fellsws*deceased during the past year 
amounts to twenty, a large mroad upon our ranks in mere 
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' numbers, an exceptionally severe. nlojtality 1f we consider the 
| scientific rank of many names in the death-roll Almost at the 
same time with Mı Spotuswoode's untimely death we lost, at 
the ripe old age of ninety, a very distinguished FeJlow and 
former P3esident 9f this Society, Sir Edward Sabine It is 
said that the average age of Fellows of the Royal Society 1s 
gieater than that of any body of men in Ewope, and it $ cer- 
tainly a remarkable fact that one who so long presided ovei us 
ın this generation should, as a man of thirty years? have been 
the contemporary of Sir Joseph Banks, wi® became our 
Pre-ident more than a century ago And nothing can give a 
more striking exemplification of the gigantic progress of physical 
science in modern times than the fact that the discovery of 
oxygen by Priestley, and that of the composition» of water by 
Cavendish, fall within the period of Sir Joseph Bagks’s pre- 
sidency, while Black's work was but a score years earlier We 
are as it were but two Presidentg off the budding of modern 
chemustry, as of many another stately growth of the tiee of 
| natural knowledge i 
Sir Edward Sabine's long services to this Society, first as 
Treasurer and then as President, deserve more then a eggssing 
allusion , but for a due appreciation of them, no less than of his 
great labours 1n terrestrial magnetism, I must refer you to cur 
obituary notices 
By the unexpected death of Prof Henry John Stephen Smith 
the University of Oxford lost'one of thegmost distinguished, as 
, he was one of the most influential, among those who have guided 
its destimes during this generation, and a capacity of the first 
| order, not yet weakened by the touch of time, has disappeared 
from the ranks of the foremost mathematicians of Europ 
As Chairman of the Meteorological Committee, Piof Smith 
! rendered invaluable services to that body, and we have all a 
grateful recollection of the readiness with wludhehis knowledge 
and sagacity were brought to our aid in Council and im, 
Committee, e P " 
For the rest, I dare add nothing to that which gas been «aid 
; of him by our late President in that just and loving appreciation 
of his fMend, which ıs now touched with a sadder gravity and a 
deeper pathos 
| It ıs giifficult to say of Prof Smith whether he was more 1e- 
markable as € man of affairs, of society, of letters, o1 of science, 
but 1t 1@cerlain that the scientific facet of his brilliant intelli 
gence wasaltogether digected towaids those intelligible forms 
which people he most ethereal regions of abstract knowledge. 
| dn Sir William Siemens, who but the other day was suddenly 
| snatched fiom among us, we had ano less marked example of 
| vast energy, large scientific acquirements, and intellectual powers 
of a high oider, no less completely devoted, in th®main, to the 
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applicdtion of science to industry . 

I believe*I am expressing the opinion of those most competent 
to judge, when I say that Sir William Siemens had no superior 
in fertility and ingenuity of invention, that hardly any living 
man so thoroughly combined an extensive knowlqge of scien- 
tific principles with tae power of applymg them ın a cggumer- 
cially successful manner, and that the value of his numerous 
inventions must be measured, not merely $ the extent to which 
they have increased the wealth and convenience ofgpankind, but 
by the favourable reaction on the prog?@peé pure science which 
they, lıke all sach inventions, have exerted, ag wil? continually 
exert e 
e Time permits me to be but brief in alluding tô the remainder 
of our long list of deaths But I may not omit to mention that 
we have lost a distinffuished mathematician in Prof Challis, in 
Mr James Young, & chemist whose skilful application of theory 
to practice founded a new industry , 1 Mr Cromwell Varley, an 
ingenious inventor ın Lord Talbot de Malfhidt, a warm friend 
of science and a zealous promoter of archeological iesearch , 1n 
Mr Walker, &n eminent engineer , im Mr Howard, an eminent 
squinologist , andinthe Rev Dr, Stebbing, an accomplished and 

amiable man of letters, who for very nfany yearetlled the honour- 
able, but not very onerous, office of Chaplagn to the Society 
And it would ill beeome us, intimately connected as this 
Society always has been, and I hope always will o% with Me 
clencés upon which medic.ne bases itself, to leave unnoticed the 
@hilosofhical physician, the 
x e 


| Two well-known names have disappeared trom among those 
of the eminent men who are enrolled upon our foreign list , the 
eminent physicist, Plateau,®and the no less distingu®bed ana 
tomust and embry: logit, Bischoff 
e 
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I now beg leave to afe under yow notige a brief general 
review of the work of the Society during the past year 

The papers printed in the 7ransactions for 1882 and 1883 
*will occupy two volumes, of which thiee parts, contaming 1038 
quart® pages and fifty-two plates, have adeady bgen published 
"Two parts more, to complete 1883, will shortly be published 

Whe Proceedings, which steadily increase ın size from year to 
year, amount during the past year to 780 octavo pages, with four 
plates aftd numerous engravings 

You aregaware that nothing 1s printed ın the Proceedings or in 
the Zransactions except by the authority of the Council, winch, 
mr the latter case, calls ın the assistance of at least two carefully- 
selected and independent referees, by whose advice it 1s in prac- 
tise, though not necessarily, guided I am inclined to think 

®that Fellows of thts Society who do not happen to have served 
on thé Council, are little aware of the amount, or of the value of 
the conscientious labour which 1s thus performed for the Society 
by gefitlemen whose namé$ do not appear in ou records And 
I trust®I may be forgiven for stepping b@ond precedent so far 
as to offer our thanks for work which isfafw ays troublesome and 
often ungiateful , but, without which, the contributions to our 
pages would not maintain the high average of excellence which 
they possess 

Among the points of importance, by reason of their novelty gi 
general significance, which have been laid, before us, much 
interest attaches to the result brought out in Prof Ogboine 
Reynolds's ‘‘ ExpeBmental Investigation of the cucumstances 
which determine whether the motion of water sball be direct or 
$inuoue and of the law of resistance in parallel channels , " 
whish shows that when the conditions of dynamical similarity 
are satisfied, two systems, involving fluids treated as viscous, 
may be compared (as regards their effect.) even when the 
motions aregunstable , and that if any one of the two systems 1s 
in the critical state separating stability from instability, so will 
be the other 

Last Dec@aber, Dr Huggins presented a note on ** A Method 
of Photog®phing the Solar Corona without an Eclipse,” which 
had so far pioved successful, unde: the unfavourable circum- 
stances in which he had put tt ın practice, as to lead to the hope 
that, under better conditions of atmosphere and elevation, the 

e corona might be photographed, from day to daye wit so much 
accuracy as to preserve a clear 1ecord of the chavg@e which it 
undergoes And, as the photography taken during the eclipse 
at Caroline Island show a condition Of the corona, intermediate 
between those exhibited by Dr Huggins's phot8graphs at perjods 
antecedent and subsequent to the Caroline I-land ebsei vation? 
there 1s reason to believe that this hope 1s well based, and that a 
new and @owerful method of investigation has been Maced in 
theshands of students of solar physics [] 

Lord Rayleigh and his sister in-law, Mrs Sudgwick, have 
made a very elaborate dete: mination of the 1elation between the 
ohm and the Bntish Association standard of electrical 1esistance 

With respect to those branches of knowledge on which I may 
ventuie tóPoffer an opinion of my own, I may say that, though 
our records show much useful and praiseworthy work in bio- 
logical science, te only event which appears to me to call 
for special remark ıs the opening of an attack upon a problem 
of very®gfeat inteyesteone which, in fact, goes to the root of the 
questionesf the gondamental unity of the two great embodiments 
of life—plants and animals $ 

The well4nown phenomena presented by many plants, such 
as the sensitive plant and the sun-dew, our knowledge of which 
was so vastly extended by Darwin, abundantly prove that the 
property of irritability, that ıs, the reaction of a living part, by 
change of form, upon the application of a stimulus to that part, 
or to some other part in living continuity with it, 1s not confined 
to animals . 

But, 1n animals, the connection of the part reitated with that 
which changes its form is always effected by a continuity of mgre 
or less mod ed protopkasmic substance, and reaction takes place 
only so long às that continuity 1» unimpaned , while, hitherto, 
the prot$plasmic cell-bodies of pfangs have appeared to be 1:0 

elated from one another by the non-piotoplasmig cell-walls in 
which@hey are inclosed, . . 

Tt 15 as if, in the one gase, there was a congnuous bond of 
conducting substance between the point of irritgtion and thé 
point of conftZttion , while, in the other, there was a chain of 
pellets of protoplasmic substance, each inclosed in a cogt of a 
diffeiggt nature e 

Now, Mi Gaidinei, in his pape: **On the continuity of the 

e 


e 

Piotoplasm through the Walls of Vegetablg Cells,” brings 
forward evidence, based chiefly upon the careful use of special 
reagents, that, in the sensitive cushions of certain plants and in 
other situations, the vegetable cell-wall 1s pierced by minute 
apertures, and that these are traversed by threads of protoplasm, 
which connect the cell body of each cell with those of its. neigh- 
bour, and thus establish, as in animals, a continuity of proto- 
plasmic sub-tance between different parts Other observers are 
working at the same subject, and we may hope that, before long, 
great hght will be thrown upon many hitherto puzzling questions 
y vegetable physiology ” 

The Committee of the Royal Society, ın the hands of which 
the Lords of the Treasury have placed the administratiqp of the 
funds devoted to the publication of the work of the Challenger 
expedition, report that, under the careful and vigorous direction 
of Mi Murray, this great undertaking 1s making 12pid progress. 

Mr Murray informs me that thirty eight weports have, up to 
this trme, been published, forming eight large quarto volumes, 
with 4195 pages of letterpress, 488 lithographic plat@ and other 
illustiations Thirty-four of these memone are on zoological, 
four on physical subjects — Nine reports are now nearly all in 
type, and some of them partly printed off These will be pub- 
lished within thiee months, and will form three zoological 
volumes, with 230 plates and many woodcuts, and one physical 
volume, with many diagrams and maps, this latter volume will 
contain the report on the composition of ocean water, the specific 
gravity and temperature observations, 

A considerable part of the general narrative of the cruise 15 
now in type, and nearly all the illustratiogs are prepared. The 
narrativeewill extend to two volumes, and it 1s expected they will 
be ready for issue in May or June, 1884 

The work connected with the remaining forty-two special 
reports 17, ın most instances, progressing sausfactorily Portions 
of the manuscript for thiee of the larger memoirs have been 
received and put in type, and the manusciipt of many others 1s 
1n a forward state For these memoirs, 386 lithographic plates 
have been printed off and delivered to the binders, 404 others 
are now on stone, and the drawings fo. many more are being 
prepared — Itis estimated that the whole work connected with 
the Report will be completed in the summer of 1887 

In his Addiess, last year, the President gave the Society a full 
account of tlie changes which had taken placeun dae admiuistra- 
tion of the Government Fund—technically termed a grant 1n aid 
of this Soctety—thougf, as ycu are aware, the Royal Society, 
while wifingly aceepting the burden and the responsibility of 
administiator of the aid gianted by the State to science, 1s 1n no 
sense pecuniarily benefited by the grant 

A somewhat novel and extremely useful employment has been 
given to part of the fund by deciding to defiay the expenses of 
adequately 9killed persons who have undertaken to visit distant 
countries for the purpose of investigating certain interesting 
bi8logical questions on the spot, and of procuring and transmit- 
ting to observers at home specimens prepared and preserved by 
those refined modern methods which can be satisfactorily carried 
out only by persons who are well versed in the practice of such 
methods, 

Mr Adam Sedgwick has thus been enabled to proceed to the 
Cape of Good Hope for the purpose of completing our know- 
ledge of the singular genus Per:patus, so well studied by Prof 
MoseRy, and afterwards by om Jamented Fellow, Balfour , and 
Mr CMdwell, similarly aided, is now in Australia, devoting 
himself to the elucidation of the embryology of the marsupial 
quadrupeds of that region, a subject of which at present we 
know little more than was madé known in the Zransactions of 
this Society half a century ago by Prof, Owen 

It certainly was high tin ®% that British science should deal with 
a problem of the piofoundest zoological interest, the materials 
for the solution of which abound in, and are at the «ame time 
almost confined to, those ter1itories of the Greater Britain which 
he on the other side of the globe 

Many years ago the late Mr Leonard Horner communicated 
to the So®lety the results of a series of borings which he had 
caused to be made ın the upper part of the delta of the Mile, 
with a view of ascertaining the antiquity of the civilisation of 
Egypt e Since that time Figari Bey, an Italian geologist ın the 
service of the Egyptiags Government, made and publ.sffed the 
resuljs of a larg* series of” borings effected ın different parts of 
the delta, but his workis hardly on a level with the requirements 
of m&dern science . 

It has been thought advisable therefore to take advantage of 
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the presence of sur tioops in Egypt ın order to carry out a series 
of borings across the middle of the delta, ın the full expectation 
that such borings, 1f made with prope: care and cared down to 
the solid rock, will afford information of the most important 
character, and will thhow a new light upon the natwal and civil 
history of this unique country Iam glad to say that the 1epre- 
sentations which the Pies dent and Council made to the War 
Office on this subject were most favouiably received, and that 
instructions weie at once sent to tre officer commanding the 
Engineers to undertake tye operations which they recommended 
I trust that, before long, information will reich us which 
will be of no less interest to the archeologist than to the 
geologi? 

While Iam speaking of Egypt, I may perhaps be permitted 
to expiess a regret that the admnable energy of the Government 
in taking measures to make the iecent advances of medical 
science available *duing the late outbieak of cholera ın that 
country, wgs not extended beyond the purely practical side of 
the matter, or, perhaps, not so far as the practical side in the 
proper sense , for Mtl we know something about the causes of 
that terrible disease, ow measures for prevention and for cure 
will be alike leaps in the dark 

Those who have looked mto the literature of cholera may, 
perhaps, be disposed to think that a new seaich after its cause 
will add but another to the innumeiable wild hypotheses which 
have been set afloat on that topic, and yet devastatirg epr- 
demics, like the pebrine of the silkworm, so similar in their 
fatality and then apparently capiicious spiead, that careful ın- 
vestigatois have not hesitated to institute a detailed comparison 
of the phenomena of this diseace with those of chdlera, have 
been proved by Pasteur to be the woik of microscopic organisms, 
and hardly less fatal epidemics, such as splenic fever, have been 
traced to similar agencies In both these cases, knowledge of 
the causes and of the conditions which limit the operation of 
the causes, have led to the invention of effectual methods of 
cure And it 1s assuredly, in the present state of science, some- 
thing more than a permissible hypothesis, that the cause of 
cholera may be an organic hving ma'erus morbi, and that the 
discovery of the proper curative and prophylactic measures will 
follow upon the dete:mination of the nature and conditiéns of 
existence of these organisms . 

Tf this ren 1s just, 1t 1s certainly to. be regretted that the 
opportunity of the outbieak of choléra 1g Egypt was not utilised 
for the purposes of scientific investigation into the cause of the 
epidemic There aie able, zealous, and *courageqys young 
pathologist» 1n this country who would have been willing engugh 
to undertake the labour and the risk , and it seems a pity that 
England should leave to Germany and to France an enterprise 
which requires no less daring than Arctic or African expleration, 
but which, if successful, would be of a thousanctunes more 
value to mankind than the most complete knowledge of the 
barren 1ce wastes of the Pole or of the sweltering barbarisni of 
the equator 

It may be «aid that inquiries into the causation of cholera have 
been for some years conducted in India by the Goveinmen: with- 
out yielding any very definite result But this is perhaps 1atFer an 
argument 1n favour of, than against, setting fresh mints to work 
upon the problem 

In December last year the President received frn the Lords 
of the Treasury a letter, addiessed to then Lordships by the 
Lords of the Committee of the Privy Council on Educftion, re- 
commending to the favourable consideration of the Treasmy a 
memorial from the Solar Physics Committee, suggesting the 
organisation of an expedition for the purpose of making obser- 
vations dung the solar echpse of May 5, 1882,, and the Piesi- 
dent was requested to communicate fiis views upon the subject 
to the Tieaswy 

After careful consideration, the President and Council reported 
in favour of the projected expedition , but they added that they 
did so on condition of its being possible to find some one, 
whose position in the scientific world would command, th® con- 
fidence of the public, to take charge of the expedftion Un- 
fortunately, for one reason o1 another, none of the men of science 
who fulfilled this condition were able to go , and, at the meeting 
of Council of January 18, the projected expedition was aban- 
done The President was, however, eequested to place him- 
self in communication with the American authorities, and to 
ascertain from them whethei a photographer and assistant could 
be allowed to accompany ther expedition to Caroline Pland 
On doing zo, he at once received an invitatidh fortwo observers , 
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who were accordingly sent out, thei? expenses being defrayed, 
pait'y by a pend ifia fiom the Government grant, and partly 
by a special sum of 5007 provided by the Treasury € 

I am mdebted to Mr Lockyer fo®the following hist of 
graphs takeneby the qbservers — 


I Six good photographs of the corona, exposures varying 
from two to sixty seconds, giving coronal detail from neawhe 
limb to end of steameis ‘hat the limit of the corona has 
been photographed is shown by the manner 1n whichethe light 
of the shy has impressed itself on the plate . 

2 Thee lage photographs showing the details of the qorona 
close to the limb 

3 Good photographs of the spectium of the corona, showing 
a great numbei of coronal lines and very faint Fraunheferic lines 

4 Photogiaphs taken on a moving plate ‘in integiating spec 
*ioscope, from one minute before to one and a half minute after 
totahty, showing the most prominent Jines of the reversion spec- 
trum These lines belong mainly to hydrogen bd 

5 Photographs talpy with fist-ogler grating, before, uring, 
and after totality These show H and K, nea the limb, through- 
out the whole of totality e 

6 Photogiaphs taken witha dense prism spectroscope before, 
during, and after totahty These photographs also give some of 
the prominent lines of the reversion spectrum 

7 Two photoggaphs taken ın the prismatic camera on plates 
sensitive to ultra-red rays Results comparativeby indifferent on 
account of the absence of prominences 
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The arrangements made for obtaining a series of circümpolar 
observations m meteorology and magnetism were fully descrybed 
in the Piecidential addiess of last year I am glad to be able to 
report that the English party, under Capt Dawson, has success- 
fully achieved its mission and has retuned to this country 
Capt Dawson speaks very gratefully of the efficiett assistance 
which he 1eceived from the Canadian authorities and from the 
Hudson Bay Company ° e. e 

The responsibility for the transaction of the oidin@y work of 
the Sccieig 1ests with the Council and the officers, of whom the 
President 1s only one, and I may be allowed to say by no means 
the most important, the heaviest part of the burden of the ex- 
ecutive re®tifig ypon the Secretarie But your Piesident s, in, 
vutue of gis office, a member of two public bodies whose 
functions in,relation to science are of great importance , and I 
follow the excellent precétlent set by my predecessor m con- 
sidgring 1t my difty to acquaint the Fellows of the Society with 
*ny occurrence, bearing on the interests of science, which has 
come under my cognisance, as a Trustee of the British Museum 
and as @ member of the Council and Executive Committee of 
the City qnd Guilds Institute š 

In the first-gamed capacity, I am glad to be able to announce 
that the transference of the vast zoological, botanıcal, geological, 
and mineialog eal collections from Bloomsbury to the Dew 
Natmal History Museum 1s now accomplished , and that it has 
been effected to the gieat credit of all concerne, with no 
greater imr hap than the fiactuie of a bottle or two e 

The advantages which will acciue to zoologists, botanists, and 
mineralogists fiom the 1e-a11angement of this vast assemblage of 
the objects of then studies, in such a mangas to b@agcegsible 
to every invesügatoi, cannot be over-estimited The Natural 

History Museum at South Kensington 1s, in Rect, a brary of 

the works of natwe which corresponds in value, wa extent, and 

1n the purposes to which ıt should be applied, to the vast lihary 
of the works of men which remains at Bloomsbmy 

In making this collection of use to the wo:ld of science by 
the publication of complete catalogues of its contents, and of 
systematic monogiaphs upon paincular Siospss and to the 
nation at large, by the composition of guide books calculated to 
afford the oidingiy visito1 an might into the plan of the mighty 

aze of natwe, the officers ın charge of the Natural History 
collections have before them a task, ghe due 
which, whatever their abilities, 01 their number, oMheir industry, 
will tax then energies to jheeutmost — It 1s fn this way that, in 
the dicharge of thew proper duties, they may 1ender services 

ofethe hizheft value alike to pure science and to the difffesion o 

knowledge amgng the people, out of whore gésources the great 

institution togwhich they belong 19 cffppoited nd I trust that 
no mistaken view of the functions of the officerseo$ the Museum, 
whick no more embrace oral instruction 1n science than those of 
the officers of the Libraryecomprehend oral mstrugtion in 
literature, may lead to the imposition of duties, foreign to their 
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pfoper*business, upod the dfiready oveibuidened staff of keepeis 
and theu assistante 

Iñ Francis Bacon's apotalypse of science, the»** New Atlantis,” 
the Fatheg of Solomon’, House—he, whose countenance was 
“as 1f he pitied men,”—deglares that the end of that foundation 
Ss “the knowledge of causes and secret motions of things, ani 
the enlarging of the bounds of human em@re to tite effecting of 
all things possible ” 

© think that the Chancellor would have acknowledged the 
New Natual History Museum to be a goodly wing of sucha 
House, @evoted to the former of the objects which he mentions , 
but, it mabe, that his practical mind, looking always to fruit, 
and eang for hght chiefly as something essential to fruit- 
bearing, would have been even bette: satisfied with another 
building hard by, which has been devoted to the encouragement 
of those applications of science through which human empite 15 

®dnectly extended, by the well directed mumficence of the City 
and Guilds of London, 

This building, destined for a cential institution in which 
amplé provision shall be made for thorough and practical 
trammg in so much of the principles pd the method; of the 
physical sciences as 1s needful for those who aspne to take pait 
inthe development of ats and manufactures, has been com- 
pleted at a cost of moe than 70 ooo , while 20,0007 has yet to be 
spent upon fittings and appliances, and the working expenses, 1f 
the scheme 1s to be fully developed, cannot be estimated at las 
than 10,000/ a year e 

Having aheddy heen called upon to take an active part «n the 
deliberations of the committees charged with the cariying out of 
this great work, I think I am justified in expre sing the hope, 
and in@éeed the confident expectation, that, before long, this new 
Teghnical College will be in full activity , and that, for the first 
time in our history, there will be called into existence an 1nsti- 
tution m which, without leaving this country, masters, managers, 
and foreman of works will be enabled to obtain thorough ın- 
struction not only m scientific theory, but in the essential prin- 
ciples of practice , and g machinery will be created, by which 

the poorest orking lad in a manufactuung town, if he have 
ability ant peiseverance, may be biought within x:each of the 
best techmical education that 1s to be had . 

Theie can be no doubt that the founders of the Royal Society 
had prominently before their minds the intention gfepiomoting 
the useful arts and sciences ** that so (in the language of the draft 
of the preamble to the fist chartei, which 1s said t8 have been 
diawn up by Sir Christopher Wreg) by laying 1nea stock, as it 
weie, of several aits and methods of industry, the whole body 
[of the nation] may be supplied by a mutual commeice of «ac. 
other's peculiar faculties, and, consequently, tha? the various 
miseiies and trials of this frail hfe may be, by as*mang various 
expedien@, ready at hand, remedied or alleviated, and wealth 
an@ plenty diffused in just proportion. to every onc% industry, 
that 1s, to every one’s deserts ” It was the wich éf King Chailes 
the Second that all patents for inventions should be examined by 
the Royal Society , and, so late as the reign of George the 
Second, the Societ; actually performed this duty The steam- 
engine uself may be said to have made its début before the 
Royal Society, when Savery exhibited his working model to the 
Fellow» in 1699 € 

But thg subsequent history of natural knowledge has shown 
that, af in the mgsmenvoild, those who seek happiness through 
well-dorf alegless likely to obtain that 1ewaid than those who 
try to do well without thinking udiat may come of 1t, s>, in 
the world of science, those whose vision 1s fixed on usefulgnds 
are often left poo. and bare, while those who strive only after 
the advancement of knowledge, scatterriches along theu path, 
foi the whole world to pick up The R5yal Society has chosen 
the latte: couse, agd Prust it may never sweive fromit But I 
think that oif. wSrmest sympathy ıs due to the efforts of tho-e 
who tianslate the language of the philosophe? into that of the 
workshop, and by thus ameliorating ‘‘ the migeries and toils of 
this frail life," and ‘‘arffusing wealth and plenty,” are executing 
that part ofwje first d@ign of thi» Society, with which we, as a 
body, have long gea ed to occupy ourselves 

It wdf not as yom President, Dut es one of the Special Com- 
missiones appointed by the Government, that I bad some slight 
share fh another considerable undertaking directed toward$ the 
improvement of dustiye But the future of the fisheries 15 sg 
closely conne&ed with the advancement of certaen branches of 
zoological sti¢nce, that I may be permitted to advert to the 
great success of the International Fisheries Exhibitiom , and 
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to express my belief that, in accordance with the intimation 
contamed ın the speech of HRH the Pinfice of Wales at 
the closing of the Exhibition, there will grdw out of it an 
organisation which will provide for the application of science 
té the improvement of the fisheries 

In'conclusion, gentlemen, I think that it 1s prope: on my own 
behalf, as 1t 1s ceitainly due to you, that I should advert to the 
exceptional circumstance» which have brought about my present 
occupation of the Presidential office 

The eleventh section of the sixth chapter of the statutes 
provides for the occurence of a vacancy in the Chair, whether 
by death or by re-ignation, as follows e- 

* Upon any vacancy in the Piesident's place occurring in 
the intervals of the annivei-ary elections, the Treasmer, oi in 
nis absence one of the Secretaries, shall cause the Counfil to be 
summoned for the election of a new President, and the Council 
meeting thereupon m the usual place, or any eleven o1 moie of 
them, shall proceed to the said election, and not separate until 
the major part of them shall have agreed uport a new President ” 

This statute 1s substantially, and, to a. great extegt, verbally, 
identical with the twelfth section of the seventh chapter of the 
original statutes of 1663 e 

Before the present yea, five occasions had arisen on which it 
became necessary to put the provisions of the statute 1nto effect 

Su Isaac Newton died while President in 1727, the Earl 
of Morton in 1768, Mr West in 1772, and Sir Joseph 
Banks in 1820, while Sr Humphiy Davy resigned in 1827. 
On each of these occasions a new President was at once 
anpointed by the Council, endowed with all the privileges and 
powers of the office, and, like eveiy other officer, h wever 
appointed, he vacated his office on Nowember 30 following, 
when the Fellows sometimes elected him for the succeeding 
year, and sometimes did not 

These precedent» were stiictly followed on the pre ent occa- 
sion A Council had been summoned, in ordinary couse of 
business, for Juve 28, but, as the President died on the 
27th, ıt was deferied until the following Thursday, when ıt was 
supp sed the interment would have taken place In consequence 
of the delay inseparable fiom a public ceremony, however, 1t so 
happened that the funeral did not take place until noon of 
July § and I have known few sadder scenes than the gather- 
ing Of the Council fresh fiom the unclosed grave of their 
Preudent, foi the peiffmance of the duty, imposed upon them 
by the statutes, of choosing his successi fron theos n number, 
before they should separate 

The Council did me the gieat honour of selecting me for the 
office, af now, on this next following St Andiew’s Day, my 
tenere, like that of the Tieaswer and Secietaiies, lapses, and 1t 
is fo. the Fellows of the Society to say who shall be their 
officers until the next Anniveasaiy Meeting 

Having geived several yeais, m another capacity, with three 
out of fou of my present colleague-, and having every reason to 
bgiexe that the Fellows of the Society, at laige, see good reason 
to set the same high value upon the seivices of all of them as I 
do, I do not find myself able to imagine that you will fail to 
desue that those services shall be continued , but I have not the 
least difficulty 1n conceiving that the Fellows of the Society may 
think many of then number better fitted foi the emment place of 
the President than myself 

I should be extremely ungiateful to my colleagues of the 
Coungil, Who have agam honoured me by presenting me for 
electing by the Fellows, i£ I weie to let fall even a hint of the 
extent to which I shaie that opimon, but I think ıt may be 
pe:mutted me to say that, should you think fit to give effect to 1t, 
there 1s no one who’ will moye cheerfully acquiesce m you 
decision than I shall, 

Toa man like myself, yho neither possesses, nor seeks, any 
other distmctgon than that of having done his best to advance 
knowledge and to upnold the diguity and the authority of 
science against all comers, the Presidency of this Society is the 
highest dignity which he can attam, whatever else may befall 
him 

But, geptlemen, as men of science, yoa know bettei than I can 
tell you, that there are things of more worth than distinction, I 
am wihin measurable distance of the end of my career, and I 
have long looked forward to the time when I should be able to 
escape rom the distractions and perturbations of the gultitu- 
dinou» affairs 19 whic® I, have been so long entangled, to that 
student life from which the Fates have diiven me, but to which I 
trustethey may, for a little space, permit me to return 
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So thát I am sure you will neither misunderstand me, nor 
mislike my duectitess of speech, when I say that, 1f 1t please you 
to believe that the imteiests of science and of the Royal Society 
will be advanced by mamtaiming me in the very distinguished 
position which I at present occupy, I will do my best to justify 
your confidence , but 1f, as may well be, you think that sbme 
other Fellow of the Society will serve these interests better, I 
shall, with a light heart, transfer to him the honourable burden, 
which I have already borne long enough to know its weight 

I now proceed to the presentation of the medals which have 
this year been awarded by the Council 

The number, the variety, and the rmportance of Sir William 
Thomson’s contributions to mathematical and expeiimental® 
physics are matters of common knowledge, and the Fellows of 
the Socie®y will be more gratified than surprised to hear that the 
Council have this year awaided him the Copley Medal, the 
highest honour which it 1s in their power to bestow 

Sır William Thomson has taken a foremost place among 
those to whom thé remarkable development of the theory of 
thermodynagues and of electuicity sn the last forty years 1s due , 
his share in the expermental treatment of these subjects has 
been no less consiferable, while his constructive ability in 
applying science to practice 15 manifested by the number of in 
struments, bearing his name, which are at present in use in the 
physical laboratory and m the telegraph office 

Moreover, in propounding his views on the universal di sıpa 
tion of energy and on vortex motion and molecular vortices, Sir 
William Thomson has propounded conceptions which belong to 
the prima philosophia of physical science, and will assuredly lead 
the physicist of the future to attempt once more to grapple with 
those problems concegning the ultimate construction of the 
material world, which Descartes and Leibnitz attempted to 
solve, but which have been sedulously ignored by most of theire 
successors 

One Royal Medal has been awaided toDr T Archer Hirst, 
F R S , for his investigations 1n pure geometry , and, more par- 
ticularly, fo. his researches into the correlation of two planes 
and into the complexes generated by them 

The other Royal Medal has been awarded to Dr J S Budon 
Sanderson, F R S , for the eminent services which he has ren- 
dered to physiology and pathology , and, especially, for his 
researches on the electrical phenomena exhibited. by plants, Sand 
for his investigations into the relation of minute organisms to 
disease - 

In making this award, the Council desig not merely to recog- 
mse the merit of Dr Burdon Sanderson's 1esearches, especially 
those on the analogy between the electiical chfnges whæh take 
place 1n the contractile tissues of plants and those which ocgui 
in the like tissues of animals, but to mark their sense of the 
important influence which Dr Sanderson has exerted upon the 
study of physiology and pathology 1n this country E 

The Davy Medal has this year been ayam awarde in dupl 
cate, the recipient beng M Marcellin Berthelot, Member gf 
the Institute of France, and Foiegn Member of the Royal 
Society, and Prof Julius Thomsen, of Copenhagen 

The thermo-chemical researches of Berthelot and Thomsen 
have extended over many years, and have involved an immense 
amount of work, partly ın the application of establishedmethods 
to new cases, partly m devising new methods and applying them 
to cases in which the older methods were not applicable 
Chemists had identified a vast variety of substances and had 
determined the exact composition of nearly all of them, Mait of 
the forces which held together the elements of each compound 
they knew but little It was known that certain elements com- 
bine with one another with great évolutiorof heat-forming pro- 
ducts in which they are firmly united, while other elements 
combine but feebly, and with little evolution of peat But the 
materials fo. forming any general theory of the forcgs of chemical 
combination were but scanty and imperfect 

The labous of Messrs Berthelct and Thomsen have done 
much towards supplymg that want, and they will be of the 
utmost value fo. the advancement of chemical science 
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* THE JAVA DISASTER 


“THE following letter from the Liverpool DazZy Post, received 

fragm Capt W J Watson, of the Biitish ship Charles Bal, 

contains a graphic and interesting accoun®of the recent tenible 

volcanic outburst in Sunda Strats Capt W J Watson*was 

himself an eye-witness of what he, describes — His vesselewas 
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actually within the Straits, and not fa: front Krakatoa when that 
island had become an active volcano e 

** August 22, 1? 30'S , 105° E.—About 7 p m the sea sud- 
denly assumed a milky-white appearance, beginning te the east 
of us, but soon spreading all roung, and lasting till 8 pm 
There were some clouds (cumulus) in the sky, but many ¢tais 
shone, and in the east®to noth east a strong, white haze or sıl- 
very glare This occured again between 9 and 10 pm,t 
clouds also appeaiing to be edged with a piukish coloured light, 
the whole sky also seeming to have extia light in it, supular to 
when the aurora is showing faintly On the 24th, in 9 3o S 
105° E , we had a repetition of the above On the nfát of the 
25th, standmg in for Java Head, the land was covered *uth 
thick, dark clouds and heavy lightning On the 26th, about 
9 am, passed Prince's Island, wind south-west, and some 
heavy rain, at noon, wind west-south-west, weather*fine, the 
Island of Kiakatoa to the noith-east of us, but only a emall 
portion of the north-east point, close to the water, showing , 
rest of the island covered with a dense black cloud. Atẹ 30 
pm noticed some agitation about the Pomt of Krakgtoa, 
clouds or something b propelled &rom the north-east point 
with great velocity At 3 30 we head above us and about the 
island a strange sound asof a mighty, crackling fire, or @he ds 
charge of heavy atillery at second intervals of time At 415 
pm, Krakatoa noith half east, ten miles distant, observed a 
repetition of that noted at 2 30, only much more furious and 
alarming, the matter, whatever ıt was, being propelled with 
amazing velocity to the north-east To us ifglooled like blind- 
ing 1ain, and had the appearance of a furious squall of ashen 
hue At once shortened sail to topsails and foresail At five 
the roaring note continued and increased , wind moderat@from 
south south-west, darkness spread ove: the sky, and a hai*of 
pumice-stone fell on u-, many pieces being of considerable 
size and quite wam Had to cover up the skylights to 
save the glass, while feet and head had to be protected 
with boots and southwesteis About six o'clock the fall of 
larger stones ceased, but there contined a steady, fall of a 
smaller kind, most blinding to the eyes, and covering ghe decks 
to three or fow inches very speedily, while an intense blackness 
covered thésky and land and sea ' Sailed on our course until 
we got what we thought was a sight of Fourth Pont Light , 
then brouggtgship to the wind, south-west, as we could not 
se. any distance and we knew not what might be in the 
Stats, the*night being a fearful one The blinding fall of 
sand and stones, the intense blackness above and around us, 
proken only by thg incessant glaie of varied kinds of lightning 
agd ethe continued explosive roars of Krakatoa, made our 
situation a ttyly awful one At rr pm, having stood oft 
fiom th Java shore, wind strong from the south-west, the 
island, west-north-west, eleven miles distant, becanfe moie 
visible, ch&ns of fne appeaiing to ascend and descend betwe&n 
the sky and it, fvhile on the south west end there seemed to be 
a contmued ioll of balls of white fire, the wind, though strong, 
was hot and choking, -ulphureous, with a smell as of burning 
cinders, some of the pieces falling on us being like irogemdeis, 
and the lead from a bottom of tnity fathoms came up quae 
warm From midnight to4am (27th) wind strong, but very 
unsteady, between sou h-south-west and wes®@south-west, the 
same impenetiable darkness continuing, the roaring of &rgkatoa 
less continuous, but more explosive in soundwémesly one secónd 
intense blackness and the next a blaze of fie, egasth@ids and 
yardaims studded with corpo ants and a peculiar gnky flame 
comiag from clouds wh’ch seemed to touch the mastheads and 
yardaims At6am, bemg able to make out the Java. shore, 
set sail, passing Fouth® Point Lighthouse at 8, hois'ed our 
signal letters, but got nd answei Passed Anjer at 8 30, name 
still hoisted, close enough in to make owt the houses, but 
could see no movement of ay kind , 1n fact, through the whole 
Straits we have not seen a single moving thing of any kind on 
sea or land At*Io1§ am passed the Button Island one- 
hal$ to three quarters of a mule off, sea like glass round it, 
weather much finer looking, and no ash or cingffts falling , 
wind at south-east, light t 1115 ther® was a fearful 
explosion in the direction @f Krakatoa, now over thirty miles 
distant. We saw a wave rush right on to the Button Island, 
apparently" sweeping 11ght over the south pait, and rising half 
wey up the north and east sides The we sav? repeated twice, 
hyt the helmsnean says he saw 1t once before we Bpked The 
same wave seemed also to 1un right on to the Javashoie At 
the sanf time the shy 1apidly covered m, the wind came stiong 
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from south-west by south, by 11 30 we were inclosed in a dark- 
* ness that might almost be fft, and at the same time commenced 
a dofnpour of mud, sand, and I know got whag, ship going 
north-east by north, seven knots pei hour under three lower top- 
s@ls, put out the side-lights, placed two men on the look-out 
forward, while mate and second mate looked out on either 
quarter and one man employe? washing the mud off binnacle 
glass Wæ had seen two vessels to the north and north-west of 
us before the sky closed m, adding much to the anxiety of our 
position At noon the darkness was s> intense that we had to 
grope our way about the decks, and although speaking to each 
other on ghe poop, yet could not see each othe: This horrible 
9 state and downpbur of mud, &c, continued until 1 30, the 
roarings of the volcano and lightnings bemg something fearful 
By2 pm we could see some of the yards aloft, and the fall of 
mudÉceased By 5 p m the horizon showed outin (he north and 
north@east, and we saw West Island beagng east and north, just 
visible Up to midmght*the shy hung Wark and heavy, a little 
sand faJling at times, the roarmg of the volcan» very distinct, 
although m sight of the North Watcher, aud fully sixty- 
five or seventy miles off ıt. Such darkne-s and time of it in 
geneial few would conceive, and many, I dare say, would dis- 
believe The ship, from truck to water-line, 1s as 1f cemented , 
spars, sails, wlocks, and ropes in a te ibt mess, but thank 


God, nobody hur®or ship damaged On the other hand, how 


fares 1t with Anjer, Merak, and other little villages on the Java 
coaste " 
* 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Oxror@—The Natural Science Scholarships at Christ 
Church dave been awarded afte: examination to Mr R 
Scholefield, of Leeds Grammar Scho], and Mr. H Bankes 
Price, of Christ’s College, Brecon The BrakenWury Natural 
Science Scholarship at Balliol College has been awarded to Mi 
R P Baker, of Clifton College The followgng gentlemen 
were distinguished in the examination —Mre W H Littleton, 
Royal School of Mines, Mr T H J, Watts, of Llandovery 
School, and Mr C E Rice, of Derby GiammawSchool 

An examination will be held on Janury 2gat Queen's College 


foi the election of a scholar in Natural Science ^. 


. 

CAMBRIDGE — The Special Board for Mathématies, in pub- 
lishing@after the lapse of two thirds of the present ferm, a list 
d professorial lectures on Mathematics, with a lig: of College 
lectures open to all members of the University, states that six 
associated Colleges, Peterhouse, Pembroke, Corpus, Queens’, 
St Catharine’s, and Downing, provide no lectures on higher 
Mathematics this term, while none will be given during the year 
& Jesus, Trinity Hall, Magdalen, Sidney, Cavendish, and Sel- 
wyn St John’s does not as yet open anv of its adva! ced 
lectures to othe than its own students Trinity, on the con- 
trary, kgs five advanced courses this term open to the University, 
vz Mr Thorsaeon Electrostatics and on Statics and Attrac- 
tions, Mr 1 on Higher Differential and Integral Calculus, 
Mr Glazebrook on GeometricalgOptics, and Mr Glaisher on 
Elliptic Functions At King’s Mr Stearn 1s lecturing on Elec- 
trostatics, at Christ’s Mr Hobson on Magnetism, at Clare Mr 
Mollison on Fourer’s Theory and Beat Several subjects in 
higher Mathematics are unrepresentedeby lectures this year, such 
as Differential Equateons, Calculus of Finite Differences, Calculus 
of Variati$ns, Theory of Probability, Lagranze’s and Bessel’s 
Functions, Higher Dyna nics, Newton's “ Principia," Planetary 
Theory, and Precession The Board regres that no conference 
of mathematical lecturers has been held, and that theres no 
uniformiwgof procedure between the different Colleges t all 
the other chia departments of study, programmes of advanced 
lectus for the whole year wete published last June It 1s some- 
what gf a reproach to Cambrdge mathematicians that no such 
hst%s published ın regard to what was once so distinctiwely the 
characteristic sáudy of d /ambridge " 

The foll@wing are the examiners for the Naturgl Sciences Trfpos 
of 1884 $ Prof A M Marshall (zoology), Dr F Dawin 
(botany), Mr Langley (physiology), Dr R D Roberts (geology), 
MeL Fletcher (mineralogy& Mr W N Shaw (physics), Mi 
A Hill (human anatomy), Mr Pattison Muir (chemistry). 

The recommend ttions of the General Board of Studies as to 
the Professor of Pathology, new readers, Unversity lecturers, 
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demonstiators, grants for apparatus, &c, will be voted on 

ecember 6 at noon 

Prof Foster has been appointed on the University Library 
Syndicate, Prof Foster and Dr Vines, the Botanic Garden 
Syndicate , Revs Coutts Trotter and E Hill, the Museums and 
Lecture Rooms Syndicate, Messrs. H Darwin and J J Thom- 
son, the Observatory Syndicate, Prof. Cayley, the University 
Piess Syndicate, Dr Gaskell and Mr A S Lea, the Oxford 


end Cambridge Examinations Syndicate , Prof Foster, the State 


Medicine Syndicate, Prof Stuaitand Mi J Ward, the Teacheis’ 
Training Syndicate 

The following appomtments on Special Boards fave been 
made —Mr A S Lea (medicine), Dr Feirers (mathematics), 
Prof Stokes (physics and chemistry), Mr J. E. Marr (biology 
and geology) 

Prof Macalister has been appointed FXaminer in the 2nd 
M B ın place of the late Mr James Shuter °- 

Mr W Gardiner of Clae College has,been approved as a 
Teacher of Botany for the purposes of medical study 





SCIENTIFIC SERIALS 


THE Journal of Anatomy and Physiology, vol xvin. part 1, 
October, 1883, contams — On the development of the suspen- 
sory ligament of the fetlock in the fcetal horse, ox, roe deer, 
and sambar deer, by Prof Dr J Cunningham, M D (plate 1) 
—On the action of infused beverages Qn peptic digestion, by 
Dr.] W Frazer (plate 2) —On a method of promoting macera- 
tion for anatomical museums by artificial temperature, by Piof 
Struthers, M D —On the wax-like di ease of the heart, by Prof 
D j Hamilton, M D (plate 3) —On the relations of the dorsal 
artéry of the foot to the cuneiform bones, by A, Hensman — 
Researches mto the histology of the central gray substance of 
the spinal cord and medulla oblongata, by Dr W  Ainslie 
Hollis, part 2 (plate 4) —On some points in the anatomy of the 
chimpanzee, by J B Sutton —Observations upon the osteology 
of Podasecys montanus, by Dr R W Shufeldt (plate 5) —Short 
nofs on the myology of the American black bear, by Prof F 
J. Shepherd, M D.-e-Total absence of the left lobe of the 
thyroid body, by Di W J Gow —Note respectus the course of 
the flexor longus digitorum pedis, by Dr Sinclair White —On 
the os centrale ın the human carpus, by Prof W Gruber. 


Tue Quarterly Sournal of Microscopical Science for October, 
1683, contams —Observations on the genus Pythium, by H 
Marshall Ward, M A (plates 34 to 36)—On budding in 
Polyzoa, by Prof A C Haddon, M A (plates 37, 38) —On 
the structgre and relations of Tubip.ra, by Sydney J Hickson, 
BA, BSc (plates 39, 40) —On the malleus of the Lacertilia 
«nd the malar and quadrate bones of the mammalia, by M L. 
Dollo (plate 41) —Notes on Echinoderm morphology, No 6, on 
the anatomical relations of the water vascular system, by P 
Herbert Carpenter, M A —Recent researches upon the ongin 
of the sexual cells in hydroids, review by A G Bourne, B ^c — 
On the osteology and development of Syngnathus peckianus 
(Store), by J Playfair McMurrich, M A (plates 42, 43) 


THE American Fournal of Science, November, 1883 —Results 
of ome months’ examination of he spectra of sunspots with 
an ifstrument of high dispersion, by Prof C A Young —On 
the meteoric iron mass found by F M Anderson near Dalton, 
Whitfield County, Georgia, in 1879 (two illustrations), by 
Charles Upham Shepard, seh The analysis gave ron 94°66, 
nickel 4 80, cobalt O 34, with traces of phosphorus, chromium, 
and manganese —Notite of some varieties of corundum re- 
cently foufd at Sungchang, Zanskar district, Western Hima- 
layas, by the same author —Phenomena of the Glacial and 
Champlain periods about the mouth of the Connecticut Valley, 
that 1s, m the New Haven region (two maps), by James D 
Dena The author concludes that two simultaneous movements 
exst&Pin the glacier 1ce—a lower along the valley, an upper 
crossing 1t obliquely , that both transported drift material, and 
that on reaching Long Island Sound the lower changed its own 
diregtion of flow for that of the general glacier mass across the 
Sound and long Qglande— On a variety of descloaite from 
Zgcatecas, Mexico, bj Samuel L Penfield —On Hybocrinus, 
Hoplocrinus, and Berocrinus (two illustrations), by Charles 
Wachsmuth and Frank Springer —Note on Mr Nipher’s papers 
on the evolutioh. of the American trotting horse (one ilustia- 
tion), by W. H Pickering The author holds that we may 
foretell the speed attamed for a few years in advance, but not the 
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ultimate s; eed, nor when it will be reached —On the discovery 
of Utica slate yraptolites on the west side of the Hudson River, 
a few miles north of Poughkeepsie, by Hemy Booth —On 
Becraft’s Mountain, 1 ea: Hud on, Columbia County, New York 
(one illustration), by Wiliam Morris Davis After. descuibing 
the district formations, and then relative and absolute positions, 

the author deals with the question of nonconformity between the 
Lower and Uppe: Silurian systems of the locality and the rela- 
tions of these systems elSewhere In another comununication, 
he discusses the question of vonconformity at Rondou, New 
York —QNotice of agiicultuial, botanical, and chemical iesults 
of experiments on the mixed herbage of permanent meadows, 
condusted for more than twenty yeais ın succes-10n on the same 
land, by D P Penhallow The 1e-ults me tabulated, aud are 
valuable as show ing the influence of different fertilisers upon the 
chaiactei of vegetation and the total produce —Note on Mr 

Backhouse'seobservatious on phy-1ological optics,- by W Le 


Conte Stevens c 


Bulletin of the Belgian Académie Royale des Scunce, des Lettres, 
et des Beaux Arts, August 5, 1883 —Repoit on M Gravis? 
anatomical 1esearches on the vegetative organs and structure of 
the Ur tica dioica, by MM Ed Monen and Gilkinet — Report on 
M Paul Albrecht's work on the pelvi-ternum of the Edentates, 
by MM P J Van Beneden and Van Bambeke —Note on a 
thunderbolt which fell nea. Gougnies on July 11, 1868, by M 
D Van Bastelaer —Report on M  Delaey's steam engire of 
universal application, hy M Maus —Remarks on some new fos- 
sils found in the Belgian Tertiary formations, by M P J Van 
Beneden —Note read to the Academy on presenting the two, 
first parts of his work on the theory of the diurnal, annual and 
secular movements of the axis of the globe, by M F Folie — 
Observations on a iecent nete by M P J Van Beneden, touch- 
mg the discovery of the Beinissart fos~il 1guancdons, by M E 
Dupont —Note on the influence of 1espnation on blood-pres- 
sure, by MM Em Legros and M Guffé —Report on M G 
Tiber ghien's philosophie dissertation on time, by M A Le Roy 
—Note on M de Sonnaz's historical studies on the county of 
Savoy, by M Rivie —Communication on some autogiapl of 
Giétry, by M Stanislas Bormans e 


Archives 1Menn?s de Biologie, tome 1 fasc 1, October 31, 
1883, contains —On the zoological statign at Naples, by C 
Emery —On le charbon in birds, by E Peirongito.—On a tue 
diffused kidney in certam mollusca, by S Trinchese —*0n the 
optic lobes of birds, by J Bellonci —On the oscillations of t&e 
typhoid fever epidemic at Pairs in connection with the rainfall 
and sewage of that city, by L Pagliam —On paraldehyde as 
antagonistic to strychnine, by V Cervello --On the agtive pro- 
pertizs of Nigella sativa, by P Pellacam —On the genesis of 
Ptomaines, by F Coppola —Researches as to the poison o£ 
Triton crisiatus, by A Capparell1 —Embryological researches 
as to the mammahan kidney, by C Emery —Histological 1e- 
searches as to the nervous centres, by C Golgi —Obituary notices 
of P Paci, N A Pediemo, and Victor Colomiatti 


Zeitschrift fur wissenschaftliche Zoologie, Bd xxxix P Heft 1, 
September 28, 1883, contains —Researches on the interstitial con- 
nective tissue 1n mollusca, by Dr J Brock (plates 1 to 44,—On the 
gernimal layers of the tail end of Lzmébreculus vargais, wieh a 
contiibution to the anatomy and history of this worm, by Ier C 
Bulow (plate 5) —On the histogenevis of the bones in Teleostei, 
by Carl Schmid-Monnard (plates 6 to 9) —Remarks concernmg 
the blood lacunz and the connéctive tissue in Nayade and 
Mytldze, by W Flemming —Contiibutions to the histology 
of the Echinoderms, No 1, the Holethuria (Pe@ata) and the 
nervous system of the Astetide, by Dr Otto Hafhann (plates 
Io to 12) 





SOCIETIES AND ACADEMIES 
LONDON 

Liffnean Society, November 15 —Sn John Lubbcck, Bat, 

F RS, president, n the char —Messıs Philip Crowley and 
J. Murray were elected Fellows of the Society —M- Charles 
B Plownght exhibited a young prar, tme *hoging Rasfelia 
cancellata, Jacq, jioduced from Podisoma sabina, thee re 
supporting the observatins of A S Œiısted m Botanzgra 
Notiser for 1865 , also examples@f Zucana grammes om wheat 
produced from Ladu n on Mahona agurfoha, the Œcidio- 
spores were sown Juue 2, 1883, the Uredospoies were sown 
June 10, and the ar graminis was gathtred September ro, 


———— eee 


1883 He likewise called attention to examples of “Eed:um 

1umis on Rumex obtusifolius, R Siydrolapathum, R conglo- * 
meratus, and Rheum eficinale, the same being produced from 
Puceinia phi agnutis —Prof P Maitin Duncan showed a speci- 
men of coral (Desmophyllum cresta galli) which had grow 
upon an electric telegraph cable off the shores of Spain, ıt pos- 
sessed radicles, apparently due to the presence of a wom close 
beneath the base of the comal —Mr E P Ramsay eghibited a 
series of rae New Guinea birds, and Mr R B Sharpe made 
remaiks thereon —Mà T Chusty exhibited a fine hving and 
healthy specimen of 7Zrevesza sundaua, Miq (the so-called 
Gastoma palmata), où probably a new species Thig pecuhar 
and handsome plant has 1arely been seen in this country, and of 
late yeais almost been lost sight of —D: J Mure showe® and 
maderemaiks on specimensof Ascaris bicolor from the living walrus 
at the Westmmste: Aquarium —Mr W I Warner drew ten- 
tion to a senes of specimens of Orchzs txcarnata from Hamifhire 

—A paper was read Mr A W Bennett, on the reproduc- 
tion of the Zygnemaceze, as a solution of the qaestion,g[s it 2 
sexual chaiacte: ? De Bary twenty-five years ago, and since then 
Wittrock, have instanced what they have deemed sexual differ 

ences between the conjugating cells, though most later wiiters 
rather ignore essential physiological distinctions Mı Bennett 
has directed his inv&stigations chiefly to the genera Sfzrogyia and 
Zygnema, and from these he supports the infef€nce of the above- 
mentioned authois He finds there 1s an appreciable difference 
cf length and diameter in the conjugating cells, that deemgg the 
female bemg the larger The protoplasmic contents he adeo 
finds pass only ın one direction, and change first commences 
in the chlorophyll bands of the supposed male cells, with ac- 
companying contraction of the protoplasmic mategal The 
genera Mesocarpus, Staurospermum, and the doubtful form 
Crate ospev mum. have likewise been examined, and, though 
showing differenoss, yet on the whole substantiat® the view 
above enunciated of cell sexuality —There followed th& reading 
of notes on he antennz of the honey bee, by Mr T J Buant, 
in which he describes the minute structure of the segments, the 
joints and certain 10d and cone like organs, previously referred 
to by Dı BYatton Hicks, of hizhly sensitive function —A paper 
was read onthe p Fane’ Langurnde, then habits and external 
sexual charactenistics, by Mi G Lewis He remarks thata repre- 
sentative of thé family has bedh found in Siberia, lat 46° (Z mene- 
tresi) , thereare ndhe in Europe, and one 1s known fiom Egypt 

Oebefs inhabitthe Malay Aichipelago, Ceylon, and the American 
continent Tbe author infeis fiom the geographical distribution 
of these beetles that they have emanated from a tiopiaal area 

Some in thegimago state cling to the stems of brushwood , othess 
sit on the leaves gf the moist shade loving plants 1n the forests, 
‘while still otheis frequent debris on hill sides Their colours 
are all dull, their bodies elongate and not structurally adapted for 
boring The sexes show peculiar differences 1n size, and monstrous 
enlargement and obliquity of the head, volume of tib, &c — 
A paper was read by Prof. P Martin Duncan on the replac® 
ment of a true wall or theca by epitheca in some Seral Coralla, 
and on the importance of the structure in the growth of. incrust- 
ing corals After alluding to the discussions gluch haVe taken 
place regarding the value of epitheca ın classification, theauthoi 
states that one form of this struc'uie is simply Protective, and 
that another form 1s of high physiological value, for X replaces 
entirefy the usual theca o». wall ‘Ihe anatomy of the hard 
structures of a Cceloria glustrates the second proposition, foi 
the bioad base ıs covered by an epitheca, within which 1s no 
wall or ‘‘ plateau commun,” the septa, remarkable nodulai walls 
(described ın detail), and the columellze arise ffom the epitheca 
dnectly, and it limets the interseptal loculi inferiorly In a Lep- 
toria the the same geplacement of a wall by epitheca 1s seen In 
incrysting Pontes ard such Astreeidze as Leptastizea the majority 
of the coialhtes of the colony arise from éhis basa] jpithecate 
structure, and grow upwards, budding subsequently irom their 
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Royal Meteprological Society, November 21 ag J 
K L&ghton, F RAS, president, 1n the char —1he Earl of 
Dalhousie, KT, @ H Davis, D C Egibletong] Hargreaves, 
and | L Lewmgton were elected Fellows of the Society.— 
The following papers were 1ead —Report on temperatures in 
two different patteins of Stevenson screens, by E Mawley, 
F R Met Soc The screens emplo¥ed were an ordinary Stevé#son 
screen obtained from Casella, and a new Stevenson screen made 
in accordance with €he recommendations of a committee ap- 
pointed by the Council of the Society The new screen 1s two 
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inches wider and deeper *han the old scieen , It has also an 
upper slopyng roof, and, at a little distance below, a flat, inner 
zoof pierced with holes for yentilation , while the old s.reen has 
a single flat roof with only a narrow «ht beneath on each side for 
ventilation Observations were made dung the ree months 
July to September, and the resuls aie given in the paper. Fiom 
the it appears that the new screen is, of the two, slightly 
cooler and better ventilated, and retains the heat of the sun for 
a less tufle than the old screen , also, having a double roof and 
ovelappin$ boards below, it 1s bettter suited for extreme cli- 
mates —On the storm which crossed the Butish Lle» between 
September 1 and 3, 1883, and its trach over the North Atlantic, 
by C Harding, F R Met Soc , of the Meteorological Office 
This storm caused considerable havoc m the south-west and 

*southepf England, owing not only to its exceptional violence, 
but also to 1t$ occurrence before the completion of the harvest 
The sorm 1s traceable, 1, the first instance, to two centres of 
disturbance, one bemg first shown at about 450 miles to the 
south Sf Bermuda on Augyst 26, and the other to the east of 
the Rocky Mountains on the 27th , thesf tw o disturbances after 
wards merged on the 29th, at about 300 miles to the north of 
Bermuda, and formed one great and destiuctive gale, which 
continued to grow in violence as 1t ciossed the Atlantic until it 
reached the coasts of the British Islands The average speed gt 
which this storm crossed the Atlantic was fylly forty miles an 
hour, which 15 morg than double the usual speed of storms vhich 
traverse that ocean —On the influence of the moon on the height 
of the barometer within the tiopics, by Robert Lawson, Inspec- 
tor-Gmeial of Hospitals —The great 1ce-stoim of July 3, 1883, 
m Worth Lincolnshire, by J Cordeaux The duection of the 
storm was nearly south-east to north west, and travelled fiom 
Castor along the higher 11dges of the hills to Barton-on Humber 
The storm eommenced at about 920pm with heavy drops of 
iam, and incieased to a downpour, speedily followed, amidst 
the blaze of lightning agd the constant roll of thunder, by the 
iuslfof bai? oriather lumps of 1ce. An eye evitne-s remat ked 
that they were not like hailstones, but ff salt-cellars” , another 
that they resembled “‘ducks’ eggs”, 1n fact they were-olid Jumps 
of ice of every shape and size, weighing from two to six ounces, 
and some were measured six inches in circumference The 
injury done to the gio wing crops cannot be entigated at less than 
20,0007 e 


Physical Society, Novembe 24 —Prof R *B Chíton m 
the chair — Prof Remold read a paper by Me J W Clark, on 
the purificition of mercury by distillation 1n vacuo , The a@vae- 
tages of Mr Clark’s apparatus are—the small quanéity of 1nercury 
in use a®a time, and the fact that no auxiliary Sprengel pump 
iseequired This 1s avoided by having a movable ge-ei voir of 
meicury, on raising which the distiller 1s filled with mercury 
The apparatus was described in detail, and illustrat d by a 
figure It ıs probable that zinc, cadmium, magnesium, &c, 
may be distilled and thus purified by the same apparatus —Mr 

P CBattock then read a paper on a method of determining 
experimentally the constant of an electrodynamumete: In ex- 
isting methods 15 necessary to measure the areas of the coils, 
which is a difficult matter to do with a finished instrument , by 
the newfnethod this is unnecessary It depends on the accurate 
dete: meation.or the speed of the movable coil Mr Chattock 
exhibited an *hstrument whose constant had been determined by 
him in the*laboratory of Prof Foster, University College, with 
the assistance of Mr Grant —Prof G C Foster then to®k the 
cham, and Prof R B Clifton, presidgnt, read a papei on the 
measurement of the curvature of leyses With very smill 
lenses the spherometer cannot be used, and the author's 
method 1s bas@l %n the Newton’s rings formed between the 
lens and a plane surface, or a curved surface of known 
radius From the wavelength of the ljght employed m 
obserying, and the diameter of a ring, the radius of curvature 
can be detgrmined eHe places the lens on a plane oi euf'ved 
surface unter a microscope, and lights ıt by the somum flame 
(wave ength shox 10-7), hee measures the approximate dia- 
meters of two rings a distance apait (in piactice the tenth and 
twen®iefh imgs are found convenient), takes tMe diffcregce of 
their squares, angl divides it by the w ave-length, and the number 
of nngs in the gap betwfen to find the radrusf the lens The 


formula 15-9. * . 
2 - 2 
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where x,, , ,, and x, are the diameters of the #th and (# + #)th 
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rings, A1, the wave length of the light, and p! the radu» of 
curvature of the lens [he method with proper cwe gives 
agcuiate result; Prof Clifton has also used 1t to determine the 
1efractive index of liquids in small quantities, Mr Richardson 
having found it for water = 1 3335 by this method, which 1s 
usually correct to two places of decimal- It can also be used 
to determine if the lens 19 uniformly curved and spherical Prof 
Perry suggested that ıt might be also used to measure a surface 
without touchiag it, say the surfice ofa water drop, or a stip of 
glass when bent In this way ıt might thiow light on the laws 
of capillarity or bending s 
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Literary and Philosophical Society, Octobei 2 —H E. 
Roscoe, F R S , president, in the chair —On the change pro- 
duced in the motion of an oscillating rod by a heavy 11ng sur- 
rounding it, and attached to it by elastic* cords, by James 
Bottomley, F C S = 

Octobe: 16 —H. E. Roscoe, F R S., president, in the chan. 
— On the leaves of Catha edulis, by C SchBrlemmei, FRS— 
Dr Schuster, F RS, gave an account of meteoric dust, and 
exhibited some specimens found in Himalayan snow —On the 
duality of physical forces, by James Rhodes, M R.C S 

October 30 —] P Joule, FR S, vice-president, in the chair. 
— On the action of water upon beds of rock salt, by Thomas 
Ward 

CAMBRIDGE 


Philosophical Society, October 29 —On the structure of 
the cellsef secretory glands, by Mr J W Langley —Note on 
the fibrin-ferment, by Messrs A. S LeaandJ R Gieen —On 
the structure of the epidermis of the ice plant (Zesemb; yanthe- 
mum crystalanum), by Mr M C Potter —On the physiological 


«gnificance of water-glands, by Mı Walter Gardiner 


PARIS 


Academy of Sciences, November 26 —M Blanchard, 
president, in the char —On the treatment of plague-stricken 
«wine by vaccination with the. fatal virus itself 1n an attenuated 
for» by M Pastem and the late M Thulleı —On the hydra- 
tation of crotomic aldehyde, by M Ad Wurtz —Propagation 
across the Indian and Atlan'ic Oceans of the grast earthquake 
wave caused by the recent disturbances at Java, by M de Lesseps 
From the observationstaken at Colon by the engineers engaged on 
the Pagama Intefoceanic Canal, the wave would appear to have 
mgdeits way m about thnty hours from Java, 1ound the Cape 
of Good Hope to the east coast of Central America — Theoretical 
considerations on the action of floats kept in tow at divergent 
angles, by M E de Jonquéres —On the secular variation in 
the directi@h of the terrestrial magnetic force at Paris, by M L 
Descioix —On the successive parthenogenetic reproduction of 
phylloxera for nine generations, and on the :esults obtained by 
xaious methods of treatment of vines attacked by phylloxera 
madeby M P Boiteau.—Ob-ervations of the planet» 233 and 234 
at the Paris Observatory (equatorialof the west tow er), by M 
G Bigomdan —On a formula of M Tisserand connected by the 
celestial mechanism, by M O Callandreau —On the algebraic 
integration of hneu eqaations, by M H Poincaré —On an m- 
by M Mascait —On the electric syn- 
chro*iism of two relative movements, and its application to the 
const'iction of a new electiic compass, by M Marcel Deprez — 
A study of earth cmrent-, by M E E Blavier —Mea-uiement 
of the differences of potential of electric layers on the surface of 
two liquiis in contact (fout iflustrati ons), by MM E Bichat 
and R Blondlot —Wave-lengths of the optical ays A and a, 
by M W dg W Abney*—Desciiption of a mucro*hermometer 
for gauging very slight viriations of tempeiature, by M F. 
Larroque —Studies on the chemical action of hght , dec »mposi- 
tion of oxalic acid by the peichlorid of iron (three illustrations), 
by M G Lemoine —Drssociation of the anhydrous carbonate 
of 2mygonia caused by excess m one or other of its elements, by 


duction magnetic needle, 


M Isambert —On the fusibility of salts , nitrates, byM 
Maumenc —On hydronicotine anl oxytriucotme, by M» A 


fitard —On the relative velocity of the sensations of sight, 
hearngz, and touch, by M A Bloch Ths paper consists of 
three distinct parts, @ich dealing with the comparisof of two 
ecations 08 Hearing ‘and touch , (2) hearing and sight , (3) 
sept and touch The author concludes that of the three sensa- 
tioks sight 1s the most rapid , then hearing, the transmission of 
which sensation*lasts 1/72 of a second longer than that of 
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sight , lastly, towch, the transmission of which tahes 1/21 of 
a second more than sight —On the nervous system and the classt- 
fication of the Phyllodocez, a hitherto lttle-studied famuy of 
Annelide, by M G Pruvot —On the axis of CGxanthus 
crocata and fistulosa, and on abnormal vegetable productions in 
general, oy M R Gérard —On the propagation cf the earth- 
quake «aves caused by the late volcanic eruption at Java, by M 
Bouquet de la Grye —A contribution to the voleame theory, by 
M Stan Meunier, 
e BERLIN 


Physiological Society, November 9 —Dr  Friedlandei two 
years agehad communicated to the Society how in eight different 
cases of genume croupous pneumonia, which enced fatally on 
the disea-e reachmg its height, he had constantly found in the 
lungs a micrococcus, mostly in the form of diplococcus, which 
seemed to be a chagacteristic of genuine pneumonia. Since then 
the cases of croupous pneumonia he had examined amounted to 
« ver fifty, aftd with but very few exceptions the same description of 
cocci had been foung 1n all the lungs affected The few cases in 
which pneumonic cocci failed to show themselves were regularly 
such in which death had set im after the eighth day of the 
disease, tnat ıs after the disease had finished sts course In all 
other kinds of pneumonia, such, for example, as follow in 
the tram of typhus, or attack old persons, &c., diplococci 
did not appear It was beyond doubt, therefore, that they were 
a characteristic of genuine croupous pneumonia alone That 
micrococci had not been perceived by many observers in the case 
of genuine pneumonia was owing to the fact that 1t was difficult 
to make them visible În the tissues, for only when they were 
highly coloured while the surrounding tissue remained colouiless 
did they become distinctly visible To render them apparent 
it was of advantage to colour thin sections of the lungs with 
methylic-violet or gentian-blue, and then to apply a diluted solu- 
tion of 1odine by means of which the tissues which were at first 
also coloured would become clear and so bring out the strongly- 
coloured cocci Quite recently two cases had been oublished in 
which pneumonic cocci had been found 274 u witagi—one case 
by Prof Leyden, the other by Dr, Gunther The late: observer 
invariably found the cocci inclosed in a pale and sha~ply-degned 
envelope, which, on the application of colgmmg-matter, likewise 
became highlycoloyred Cocci having ın both the cases referred 
to been obtamed by means of punetion, and thus their presence 
in the fluid of the lungs demonstrated, D'9 | xiedlander set hım- 
self also to examine the fluid of the lungs in the bodies of per- 
sons who had died from pneumonia, and found here large 
quantities of pneumonic cocci, which were particularly wll 
adapted for examination, being in a free state He was now 
m a position to prove that they all possessed envelopes, which, 
by their reactions (they came out most distinctly on dpemng. sub- 
jected to acids, and disappeared under distilled water o” an 
alkali), appeared to consist of mucin, and to be very essential t$ 
the life and activity of the cocc1 Acccording to the experience 
acquired down to the present date, the pneumonic cocci were 
the only ones which possessed this kind of slimy capsule The 
problem now presented was, by means of expeiiments 1n the way 
of cultivation and inoculation, to determine the disurfeuishing 
characteristics and the pathogenic nature of these cocer This 
task Dr Friedlander, in conjunction with Dı Frobepms, had 
undertaken with positive results According to the methods of 
Piof Koch, the cocci taken from the lungs of persors wlm had 
died from genuine pneumoma were disseminated on stiffened 
gelatine (consisting of gelatine, an infusion of flesh and com- 
mon salt). From these proceeded invariably and in all genera 
tions perfectly characteristic organisms distinguished fiom all 
other fungous products of cultivation lyy their pecêlar nail-Iike 
shape. No other kind of micro-organism show@d the same 
nail-like form under cultivation as did that taken from persons 
pneumonically affected who had died on the disease reaching 
its acme, and whose Jungs were afterwaids exam-ned, nor 
did any other species of pneumonia ever yield this form of culti- 
vated oiganism Experiments in the way of mocuiamfn had 
been enade on mice, guinea-pigs, rabbits, and dogs The mice 
were subjected to injections either of cultivated cocci which had 
been obtained by dissemmation of fresh lung-flud containing 
cocci, lmost all these mice died after tgenty to twenty eight 
hours, under symptoms of violent dy-phosa, and? on a sect on 
being made, extensive plemisy and pneumonia were observed 
in each case, in the blood, likewise, diplococc: were fownd 
to be very abundant, as also in tie pleural exudations and in the 
tissues of the lungs Were the cocci thus found dissemmated 
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on gelatine, they then yielded the nail-hke cultivated organisms 
already referred to, exactly in the same way as did the cocci of 
genuine pneumonia ın the case of mgn Were again these cul- š 
tivated cocci injected into other mice, these mice died of pneu- 
monia on thé second®cay after the moculation If, however, 
the fluid contaimng cocci were heated to about 70? C before being 
injected into the mice, it was thereby rendered mefficacious, aftd 
the mice received noharmfrom it On the pleural cavity of the 
mice being examined, many cocci were indeed still fout in the 
fivid, butw hen these were strewn on gelatine they eithe remained 
sterile or developed other than the nail like cultivated organssms 
Not only, however, by injection of pneumonic cocci through 
Pravaz's syringe could pneumonia be produced ın mice, but lıke- 
wise also by means of ithalation If mice, shut up 1m a chest, 
were compelled to breathe an atmosphere saturated by megns of 
a spray with pneumonic cocci, then did a number of the mie 
die under the same symptoms as fq]lowed injection, "hough 
7n this case not till the fourth or fifth day after the opergtion , 
the blood in the lungs @ those mice gvho had died from expei: 
mental genuine pneumonia also contained characteristic pneu- 
monic cocci The re-ults obtained from analogous experiments 
m inoculation with guinea-pigs were less decisive About 
a half of the guinea-pigs inoculated by means of injection 
ofepneumonic cocci remared im a perfectly healthy state, show- 
ing that they wereeproof against cocci The other half, how- 
ever, perished of dyspnoea, and their. blood lungs, and pleural 
exudations were found to contain double micrococc!, which 
being sown on gelatine produced the characteristic nail-like 
organisms, and on being injected gave ıse to pneumoniae the 
creatures so inoculated The same experiments were next tied 
on five dogs Four of them remained unscathed, but one 
*ickened and died of dysprcea Ona postmortem bemg made, 
this last dog showed symptoms of pneumonia and the presence 
of the characteristic diplocecci in its blood and lungs In 
the four healthy dogs, on the other hands the injected cocci had 
all suffered destrdtrion In the ca e of the rabbits te experi- 
ments ın inoculation were wholly without effect Tney showed 
themselves ompletely proof against pneumonic cocci, and the 
cocci injected mto therr lungs were, after a few days, no longer 
traceable yom the invariable discovery of diplococci ın the 
lungs of bodies«hat had died of genuine pneumonia before 
the disease had iun its full course, and from the experiments 
with cultivated cocci, as alsogby inoculation of mice, Dr Fiied- 
lander diew the copclusion that the cocci found by him were the 
causa of the genuine croupous pneumonia which had also before 
been recognised as infectious On a future occasion Dr Fried- 
lander wil agdin take up this subject, so important both fiom 
a scientific n a practical point of view e 
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PROFESSOR STOKES’ WORKS 


Mathematieal and Physical Papers By G G Stokes 
(Cambridg® University Press. Vol I, 1880, Vol II, 
1883 )* 

is is the age of Reprints of the works of great 
^ living men, even m an hourly growing subject like 

Science e The pseudo-scientists have long been accus- 

tomed to galvanize into life again, for a few brief moments, 

their deffinct prelections by collecting them in a volume 
with some catching title But the read men of science 
are now building, during their life-time, each his zonu- 
mentum are perennius, regaligue situ Pyramidum altius 

Von Helmholtz and Kirchhoff have collected and reissued 

then scattered masterpieces Clausius has joined one 

large series of hig works into a connected treatise At 
home Sir W Thoms®h has given us a grand collection, 

Electrostatics and Magnetism, and the rest of hus papers 

are to appear in a series of volumes, of which one is 

already before the public But, heartily as we welcome 
all these splendid volumes, here is something at lcast as 
good as the best of them, and much more zmperatively 

ouired E 
There can Wè but one Opinion as to the value of the 

collection before us, and (sad to say) also as to the abso- 

lute wecesszty for it The Author, by common consent of 
all entitled to judge, takes front rank among living scien- 
tific men as experimenter as well as mathematw1an But 
the greater part of his best work has hitherto been ®uried 

m the almost accessible volumes of the Calxdridge 

Philosophical Transactions, m company with*many other 

papers which deserve a much wider circulation tian they 

have yet obtuned Stokes’ well-deserved fame was @hus 
practically secured by means of a mete fiaction gf his 
best woik And another inconvenience, whichewill zow 
have some chance of being repaired, has arisen from the 
same cause Science demands, at every instant, the 
solutien of @ertain definite problems each suggested by 
the last-preceding advances —and hosts of eager votaries 

are at work upon hem What is done as it were in a 

corner js &hu&$ sure to be done again —done, even if not 

so well dore, agd this at the expense of unnecessary 
labour on the part of the second worker, who thus 
obtains the (temporary) award of the whole credit, while 
the entne process tends to the retardation of scientific 
progress 

The present puVlieatibn will effect a very remarkable 
amount of transference of credit to the real author, from 
those who (without the possibility of suspicien of mala 
fides) axe at present all but universally regarded as having 

won it Two W®three years ago, only, the subject for a 

Prize Essapin a Continental scientjfic society was The 

nagure of uppolarized, as distinguished. from polarized, 

light But, all that science 1s even jet in a positin to 
say, on this extremely cuii$us subject, had bein said by 

Stokes thirty Pears ago in the Cambridge Philosophical 

Transactions . 
The nfflady, though grave, i$ simple, the cme easy 

Every Society, whose Memorrs are worthy o£ appearingin 
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print, ought to consider itself bound to disseminate them 
as wedely as possible Every University, every public 
library of any importance, alike 1n Europe and in America; 
should be regarded as a centre for such a purpose The 
cost of the necessary additional copies should be regarded 
by a Society as a tiifle compared with the priceless ad- 
vantage of placing its own publications where they will 
be freely accessible to all who care to tonsult them 

And this altogether independent of the question of 
exchange, which can hardly be expected from a Univeffity, 
but which, in our own experience, is gladly (even eagerly) 
granted by almost every scientific Society worthy of the 
name e. 

Physical and Mathematical researches are the best 
record of the living intellectual progress o$ the day, and 
ought not to be made artificially scarce or dear It 1s 
meie pandering to wealth and vanity which is displayed 
m advertisements such as * Impression strictly limited. to 
*55 (numbered) copies After these are printed, the type 
wil be bioken up (in presence of witnesses) and the 
plates destroyed "' 

Such advertisements aie possible only in a world in 
which Sir Gorgius Midas, and. others RR have “ struck 
ile,”sare the willing victims of those who prey on their 
selfishness, luxury, andignorance Education will, it 1s 
to be hoped, in time do away with such things 

To give anything like an adequate account of even one 
of the longe: papers in these two volumes would requne 
an entire article And, when wiitten, the account would 
1n most cases be practically unintelligible to^the general 
reader ,*while quite unnecessary for the student, who will 
of course prefer to 1epaif to the fountain-head itself, now 
at last rendered easy of access 

Piof Stokes has wisefy chosen the chronological order, 
1p arranging the corftents of the volumes Such a course 
involvés, now and then, a little inconvenience to the 
reader, but this is much moie than compensated foi by 
the insight gained into the working of an original mind, 
which seems ^il along to have preferred a bold attack 
upon*each more pressing scientific difficulty of the 
present, to attempts at smoothing the beginners road 
into regions already well explored When, however, 
Prof Stokes does write an elementary article, he does it 
admirably Witness his Notes on Hydrodynamics, espe- 
cially that entitled Oz Waves 

Before,that®article appeared, an article as comprehen- 
sive as 1t 18 lucid, the subject was almost a forbidden one 
even to the best student, unless he were qualified to 
attack the formidable works of Laplace and Airy, or the 
still moie formidable memons of Cauchy and Poisson 
Here he finds at feast the mam points of this beautiful 
theory, disencurmtbered of all unnecessaiy complications, 
and put ina form intelligible to all who have acquired 
any light to meddle with ıt It 15 quite impossible to tell 
how mueh real good may be done by even owe article like 
this Would there were more such! There are few, 
even of the most gifted men, who do not occasionally 
require extraneous assistance after tbe earlier stages of 
fherr progress — @ll are the*better for it, even in their 
fhaturersyears 

The «ontents of these two volumes consist mainly, 
almost exclusively, €f papers connected with the Undu- 
latory Theory of Light, or with Hydrodynamics On the 
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former subject at least, Stokes stands without a living 
rival, the great authority From the Aderration of Light, 
the Constitution of the Lumintferous Ether, the full ex- 
planation of the singular difficulties presented by Newtons 
Rings, to the grand theoretical and expermental treatise 
on the Dynamical Theory of Diffraction, we have a series 
of contiibutions to this branch of optics which, even 
alowing for improved modern suriound.ngs, will bear 
comparison with the very best work of Newzon, Huyghtns, 
Youyg, or Fresnel in the same department 

Specially remarkable among the Hydrodynamical 
papers ıs that on Oscz//afory Waves, to which a very 
important addition has been made in the repunt The 
investigation of the “profile” of such a wave 1s here 
carried® to a degree of approximation never before 
attempted * 

Besides these c/asses of papers we have the very valu- 
able tieatise on Frictzon of Fluids in Motion, and on the 
Equilibrium and Motion of Elastic Solds This was 
Stokes’ early masterpiece, and it may truly be said to 
have revolutionized our knowledge on the subjects it 
treats To mention only one point, though an exceed- 
ingly impottant gone, it was here that foi the first time 
was Cleatly shown the e1101 of assuming any zecessazy 
relation between the rigidity and the compressibility of 
an elastic solid, such as had been arrived at from various 
points of view by the great Continental mathematicians of 
the earlier part of the present century 

Of the few purely mathematical papers in the present 
volumes the most important ıs the well-known examina- 
tion of the Crzzcal Values of the Sums of PertodtgSeries, 
a subject constantly forced on the physicist whenever he 
has to tieat a ease of discontinuity 

We need not say that the printiag of these volumes 1s 
all that could be desired_ the name ofthe Pitt Piess 1s a 
sufficient guarantee But the introduction, for the first® 
time, of a soZidus to save “spacing” and space in the 
printing of mathematical formule, was a bald step on the 
part of Prof Stokes —since amply justifie» by the testı- 
mony of the readeis of the first of these volumes, and 
still more by its almost immediate adoption by thoroughly 
scientific as well as practical men, such as tne Editors of 
what we still feel inclined to call by the well-known name 
of PoggendorfPs Annalen PG TAIT 
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ROYAL ENGINEER PROFESSIONAL RAPERS 


Professtonal Papers of the Corps of Royal Engineers 
Edited by Major R H Vetch, RE Vol VIII 1882, 
214pp,39pl (London Stanford, 1883 ) 


e, e 

Se many essays were contributed to ese papers in 

* 1882 that ıt was found necessary to publish two 
volumes for that yea: This is a healthy sign of the ine 
terest taken by the Corps as a whole in ther profession 
Vol. VII was devoted entirely to permanent fpstification, 
& purely professional subject, whilst Vol VIII contains 
eleven papers, several of which are of general interest, 
This volume must have been an expensive one go get up, 
as it contains thirty-nine plates® somes of them petty 
large the size and expense of the volume might have 
been considerably 1educgl 1€ the contributors hd pre- 
pared their plates in a moie convenifnt shape, eg one 
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plate, a mere genealogical tablé, and not really a large 
one (Appendix I ), has eight cross folds andeone longitu- 
dinal one , this could easily Wave been much compiessed. 

Paper € 1s a c&reful and well got up study of thé “ Cam- 
paigns of Lord Lake against the Marattas,” 1804-6 (92 pp , 
with nine plates), which will be 1ead with interest by all 
students of military campaigns A good illustration, of 
the difficulty of ascertaining the truth abowit events of 
eighty yeais back occurs in the verification of thé site of 
the * battle of Delhi" (1803) , the supposed site is actu- 
ally marked by a pillar with mscenption, bug, after care- 
ful collation of contemporary survéys and regorts “of 
marches, the author decides agaznust the sue marked by 
the pillar s e 

Paper 8 ıs an interesting agcount of the “ Triangula- 
tion of Northern Afghanistan’’ carried out duiing the 
late wat It is worth notice here that the intrBduction of, 
the heliograph into army signalling has thrown a difficulty 
in the way of the use of the heliotiope for survey (in the 
field), fiom éhe liability of confusing the signals, but 
thére seems little doubt that in the fstuie the aimy helio; 
giaph stations could be used for the survey, and be an 
assistance instead of a hindrance to the surv$y The 
general result of the altitude observations has been to 
throw doubt on the efficiency of the aneroid, a, result 
much to be regretted The refraction, whigh in India 1s 
about 067 of the contained arc, was found to amount te 
08 of the same in the Afghan háls, an unwsual raeult, as 
refraction commonly decreases with altitude * 

An iftteresting paper (No 9), on “ Organic Compounds 
in the Sun," by Capt Abney (read in 1881), gives a 
populat sésiié of the subject (up to 1881), ending with 
the au$hor's spectroscopic researches showing the pie- 
sence of hydrocarbogs ın the sun and probably in space. 
itself , this last 1aises curious quéstions as to the consti- 
fution of the ether, can space be 1eally full of hydro- 
carbons ?* This pape: has suffered rathe: by the delay in 
publication ° r 

PeiHaps,the most important (military) paper 1s No. 10, 
on * Railways for Military Communications ın the Field ? 
The author shows that the early attempts at introducing 
railways on field service all failed to be of, mush practical 
use fiom their unsuitability to the conditions, the fst of 
which is lightness and portability «e£ both rails and 
rollmg-stock, and it ıs just herein that the Bnglish rail- - 
ways fail most, being amongst the hé@¥fest inthe world 
A light railway largely used in the United States, which 
has been laid at the rate of four miles a days favourably 
mentioned — After recapitulating the varous schemes 
which have been tried or proposed, the author gives his 
conclusions as to the conditions for g military railway, 
among the most impoitant of these aie that the gauge 
should be 23 feet, the 1ails rolbs pei foot, and the line 
It 1s clearly impossible foi any country to keep 
a large stock of railway plant spefially forgfervice now 
it so happens that this 2},foot gauge 1f already 1n use to 
some extent ın Europé, so that the requisite plant could 
Probably "be obtained at short notice in Etpe In 
India, howeyer, the metre-gauge 1s so“largely in use that 
field railways in or near India will probably for many 
yeays perforce be of metre-gauge The field railway laid 
for the use of the British atmy in South Afgahnist@™ ( 1879- 
80) 1s not mentioned , this railway was laid for a great 
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length through a deseit ın hot weather at the’ rate of a 
mule a day. Š 

TH othgr papers ın this volume are Nq 1, on ,'* Pro- 
visional Fortification,” a study of defensive works erected 
in a mederate time, and capable of extension and im- 
provement, with examples fiom Adrianople and Tschat- 
aldscha Paper 2,0n “ Graduated Arcs for Heavy Guns,” 
contains an investigation of the errois m such arcs, and 
the mode of laying guns correctly, in spite of such errors 
Papers 4 and 5 describe some blasting operations in Ber- 
muda Paper*6 describes bridges laid ove: the Cabul 
River durifz the war imn 1879-80 Paper 7 1s on “ Rail- 
way Curves", and Paper I1 contains * Tables of Ord- 
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e OUR BOOK SHELF 


Report on the Dyes and Tans of Bengal 
M'Cann (Calcutta, 1883) 


THIS Report, which is issued under the direcfon. of the 
Committee of the Benal Economic Museum, originated 
1n the efforts made by Mr Thomas Waidle to collect 
informationson the modes of dyeing the silks of India 
This mfoamation was asked for so far back as 1875, and 
although the Indian Government were fully conscious of 
the importance of instituting an exhaustive inquiry upon 
the subject, it was not until 1880 that an instalment of the 
Geperal Report was issued, and from this, for reasons 
which it 1g heragunnecessasy to enter into, thes dyes of 
Bengal were omitted Dr M'Cann has doubtless done 
the best he could with the materials at his command, 
although there :s a piobability that the Report would 
have been fuller and more fiee from enors had it bgen 
possple to put together the information, whach was 
mainly collected in 1875-77, at a time when the offi@ers 
of the local governments and admistiations through 
whom the information was obtamed were still resident in 
when respective districts As 1t 15, the Report is avowedly 
ancomplete, and in many points already out of date ẹ The 
classification adopted is, in the main, the same as thae 
already employed by Mr Liotard in the Report £n 
* Dyes of'Indian Growth and Production " above referred 
to, but with the difference that Dı M‘Cann has prefeired 
to give the methods of dyeing in connection with the 
accounts of the dye-stuffs themselves, mstead of referring 
them to the falstics which are dyed by them The dyes 
are class@ according to the colour they afford when used 
singly One disadvagtage of this arrangement is that 
some dye-stuffg which are used both alone and also 
in “the preparation sæ compound colours are men- 
toned several? tunes Many of the dye-stuffs are 
called simply by their vernacular enames, as they 
have not yet been botamically identified, and in many 
of the cases in which the scientific name of the speci- 
men has been given there is nothing to show how it 
has been arrived at In spite, however, of these imper- 
“ections, the Repost adds considerably to ou: knowledge 
xf the tinctorial resources of India, although ıt Must be 
stated that owing to the delay in its compilation the 
miginal object of the inquiry has been in a great measure 
ost sight of T imnary*bbject of the mquiry was, in 
act, to obtain data upen which to base experiments with 
egard to the” possibilty of developm& and improving 
nethads of dyegng with native Indiandyes Dr Mann 
“xpresses the hope that this project may be revived He 
s of opinion that among the vAst number of Indi n dyes 
here are many thafanight be developed into flourishing 
ndustnes, but he 15 equally of opinion, that this develop- 
nent will neygr take place through the native dyers them- 
elves, who are content to follow the prim.tive methods 
anded down to them by their predecessors De M‘Cann 
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suggests that great results might follow 1f the Government 
wouldssend out to India one or two trained chemists or 
scientific experts in dyeing to conduct experiments with 
the special object of developing native dyemg industries 
The number of properly trained technical chemists already 
there 1s too small to hope for anything fiom them, nor 1s 
it hkely that improvements will result from the private 
enterprise of European firms As it seems nowadays the 
fashtop to commend all such projects tothe notice of the 
City Companies, ıt may not be out of place to draw the 
attention of the Worshipful Company of Dyers to fhe 
suggestion. T 


Lehrbuch der Vergleihenden Anatomie der Warbelthiere 
Von Prof Dr Robert Wiedersherm Zweéiter Theil 
(Jena, 1883 ) . 


WE have on a previous occasion (NATURE,€0] xxvi p 
385) directed attention to the first part of Prof Wieders- 
heim’s text-book on the “ Comparative Anatomy of the 
Vertebrata," which was published early m 1882 He 
has now, by the publication of the second part, completed 
the work, which forms a clearly printed and profusely 
illustrated volume of go6 pages, with 607 well executed 
woodcuts The second part comprises a description of 
the alimentary, respnatoiy, circulatory, urmary, and 
generative organs of the Vertebrata, and tfe author tells 
us in his preface that the entire work represents the 
labour* of six years In his method of treating the 
anatomy of the viscera, described in this part, he has 
followed the same lines as in Part r The description 
of the modifications of each system of organs observed 
in the different classes of vertebrates 1s prefaced by a 
short chaptei on the method of development of that 
system, and the subsequent description 1s then based on 
their developmental history We can recommend the 
book as giving an excellent rdsemeé of the subject wntten 
1n a thoroughly scientific spirit 
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LRTTERS TO THE EDITOR 


. 

(The Edict does not hold himself responsible for opinions expressed 
by his correspondents Newthes can he undertake to return, 
or to coryespond with the writers of, rejected manuscripts 
No notice rs takgn of anonymous communications 

(The Editor urgently requests correspondents to keep thew letlers 
as shert as possible The pressure on has space es so great 
t/ at at ts impossible otherwise to insure the appearance even 
of conmumcations contanung interesting and novel facts ] 


Evolution of the Cetacea 


IN the lecture lay Prof Flower ** On Whales, Past and Present, 
and then Probable Origin,” which appeared ın your columns 
in Juve and July last, he contends for the evolution of these 
animals fromghe U%giz/ata, and pcints to the Zeug/odons of the 
older Teitarigs as predecessors of the Balenoptera, and as 
wepresenting an intermediate stage ın such evolution, and he 
insists on the absence of cetagean 1emains fiom any Mesozoic 
formations as stiong evidence 1n support of this view 

I wish therefore to inquue whether Prof Flower has con- 
sidered the evidence aff&ided by Padeocetus sedgwickt1, so named by 
Prof H G Seeley fro a «et of anchylosed cervical vertebize (one 
of which he figuies), deseribed by him in the Geological Magazine 
for February, 1865, p 54 

Prof Seeley states that the specimens were obtained from the 
boulder (cha]ky) clay near Ely, and that they were regarded 
both by the late®sof Sedgwick and by bunself as derived from 
either the Kimmeridge or the Oxford clay, and he quotes the 
onion of Piof Owen in the British Association reports, in 
his “ British. Fossil Mammals,” and in his ** Paleeontology,” that 
they belonged t$ an animal of the Dajphin group 
himsglf regards this animal, for tlfe iea-ons he assigns, as ‘not 
a cetacean of*the Dolphin family, but a true whale, its affinity 
with the Balanoptera being, he says, singulaily close” , and he 
concludes his description wgth a letter from a veteran student of 
the Cetacea, the late John ERdwaid Gray, Keepei of the Zoo- 
logical Department of the Biitish Museum, who, after pointing 
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out the character: in which the fossil; agreed with, and those in 
which they differed fiom, Balena, asserted that m those p&rticular 
respects the animal to which the remains belonged agreed with a 
genus of whales which he had just desciiped under the name of 
Mactaymus, from a specimen in the Australan Museum m 
Sydney Perhaps Prof Flower iegards these vertebrae as not 
those of a cetacean at all, butif he agrees with tLe authorities 
just named on that point, the case seems to 1esolve itself into 
this, viz either thi whale lived in Mesozoic times, or 1ts remains 
have come fiom some Tertiary formation If the forfer, and 
paticularly if its age is, as 1egarded by Prof Sedgwick and 
Prof Seeley, Jurassic, Piof Flowei's hypothesis of the evolution 
of the Cetacea fiom the Ungulates ıs hardly probable, when we 
consider the known facts as to the development of that group 
during the Tertiary period, even if we allow for whatever weight 
Stereognaihus may afford of an approach to an Ungulate type in 
Jurassic times If the latter, and these remains came originally 
from some eger Tertiary formation, it follows thaz such a for- 
mation has, though no traces of it are now to be found, once 
existed 1n the area between Ely and the eastern watershed of the 
Pennine, because the whole of the material of the clay 1n which the 
remains were found 1s made up of the wreck of formations from 
that area alone SEARLES V Woo» 
Martlesham, nea Woodbridge, Decembe: 6 


'* Cosmic Dust ' 


THE report $n Baron Nordenskjold's expedigon to Gieenland 
this year, recently given in NATURE, undoubtedly contains 1m- 
portant results as to the physical geography of that country Its 
statements, of course, will require a more detailed explanation 
than this prelimmary report can give , one statement especially, 
on account of its significance, induces me to call the 1eader's 
attention to a fact which 1t will be necessary to take into con- 
sideration in discussing the question 

The statement 1s contamed 1n the following words at the end 
of the article —‘‘I hope when this (viz the dust found on the 
inland 1ce) has been exhaustively analysed, to be a'gle to furnish 
fresh proofs in support of the theory that this deposit 1s, at all 
events partly, of cosmic ogm, and thereby contribute further 
materials for the theory of the formation of the earth ” 

The fact to which I have allud&d is this Next to the observa- 
tions furnished. by travelling over theginland ice, it appears to 
me that an examination of the fresh and pure®fragments gf st 
from the very interio: of the country, which are pushed out in 
the shape of icebergs, must give the best key to the solution of 
the problem, We know that the mass of which these bergs are 
fragments ıs formed of snow accumulated gluring hundreds of 
years, and 1t has taken hundieds of years for the ice thus formed 
1n the central regions to travel to the seashore Consequently 
the dust which during the lapse of centuries has fallen upon the 
surface of the glacter must have been mixed up with the snow, 
and thereby spread over o1 embedded .n the chief mass that 
constitutes the bergs 

As to my own observations, I have always found the chief 
mass that constitutes the large beigs to exhibit the appearance of 
perfectly pme ice, only permeated with thin air-bubbles, and the 
eathy matters of the bergs distinctly confind to wolated dykes, 
leyers, conglomerates, or even to entire smallg bergs issuing 
from certain fjords But I confess that my attention never was 
dnected to a moe minute investigation of the cluef berg 
ice, and shill less t the problem here mentioned I 
do not remember to have seen anything mentioned by my 
friends Steenstrup, Helland, and Hammer that could throw 
sufficient light upon this question I the®fore here present 1t to 
your readers who are experienced 1n Arctic researches and may 
feel inclined to communicate therr opinions upon it 

Christiama, Norway, December 5 HENRY Rink 


e 
On the Incubation Period of Scientific Links 


THE length of the dormant period durmg which a certain class 
of scientific discoveries has to remain unrecognised before they 
are made available ıs a wubjegt that may forfa an imter€sting 
chapter ın the history of Science Y will cite one o» two 
examples, 1n one of which I am personally interested, as Hus- 
trating my meaning, gartieularly as I think they will enable me* 
to point out the cause of this strange anomaly at a time when so 
much attention is being given to original research, and yet which 
vll kegye the results of original research to lie dormant for 
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years after they-have been realised, As illustrating the fact tha 
most nnportant laws may remain for many year dormant, I have 
but to cite the law of Avoga&to, which remained unnoticed foi 
fifty years, unt the investigations of Dumas provtl it to be . 
most tnportant aid in chemical research The law of Dulong 
and Petit on the connection between the specific heagand thc 
atomic weight of the elements had to pass through a dorman 
period of more than twenty yeais before it was gesuscitated by 
the experiments of Regnault More than (grty years ago P" 
announced a new law connecting the physiological reactions of 
morganic substances with their isomorphous relations This 
law, although founded on an extensive series of experiments, 
and since verified by the investigation of the action of the com 
pounds of moie than forty of the elements, has up to the present 
time remained entnely dormant, not having been nofted, as far as 
Iam aware, by any writer on physiology A French chemist, 
M Rabuteau, has recently fery cavalierly constrned it aa 
Jaggages dit pags apparently under the idea that et 1s a revival 
of the hypothesi that connected the action of poisons with the 
more oi less acute angles of their crystals Now, however, the 
important part played by these morgantc substafices as physio 
logical reagents 1s beginning to be recognised (see Ringer, 
Stournal of Phystology, January and August, 1883 , Brunton and 
Cash, Prog Roy Soc, vol xxxv) 

The question presents itself as to whgt there ıs peculiar ip 
these laws which distinguishes then from those which find ar 
immediate recognition by men of science I think the distinc 
tion will be found ın the fact that these hibernatyg laws gene 
rally form connecting links between two branches, of setence 
which had not, up to the time of the discovery of these laws, 
been of much mutual assistance The law of Avogadro, fo» 
example, established a new lnk between chemistry and physics, 
and for its application the chemist had to De familar with the 
manipulations required for the determination of the density of 
vapours &nd gases, a subject Scarcely allwled tovin treatise: 
on chemistry at the beginning of the centfty The law of 
Duong and Petit forms another link between chemistry anc 
physics, requiring for its verification methods which, at the time 
of ats discovery, were almost exclusively ın the hands of phy 
sicisiÉ As for the law connecting the physiological actyon ok 
a substance with its isomorphous relations, when it was fis 
published the distance between chemistry aud physiology wa: 
greate than that"between physics and chemistry at thi 
time of the discovery of Avogadro, and should the sub 
ject be already attractmg the attention of physiologists, after 
a latfnt period of but forty-four years, this fact afford: 

vidence that science 1s now advancing at amore rapid rate 

then formeily The question ıs an interesting ,one as tc 
the possibility of something being done to shorten the perioc 
dung watch these linking laws1emamunrecogmised Offering, 
as they generally do, important aids for the advancement oi 
science, 1t certainly 1s desirable that some means might be taken 
to prevent therr being shelved amongst Jes dagpages du passé, sc 
that at some future period the whole subject has to b& gone over 
de novo, In the case of physiological discoveries, ıt certainly 
would seem to be the duty of the Antivivisection Society to see 
that the many experiments which had. been pf&fermed to verify 
them were made available, so that a ffreat deal of vivisectior 
might thus be avojded without the prÜeress of science being 
retarded e JAMES BLAKE 

San Francisco, November 13 

s 





Meteor 

THIS afternoon, at 5 27 pm¢l Qbserved here a meteor o 
great brilliancy, a note of which may lf werth publishing Th 
moon, within three days of bemg full, was shining unclouded 
and the testern sky was still glowing with the fading tints o 
another gorgeous cloud-glow, when a bright light caused me t 
lookup It was due to a brigh® meteor afew degrees south o 
and below the moon Its path was agout 2o" in length betwee 
south-east and souéh, fnclmed at an angle, roughly speaking, c 
10° tq the horizon, its mean altitude bemg piobably 20°. p Thre 
minutes later, at 5 30 p m, I heard a low, @istant, rumbhn 
sound, grhich was not improlgbly thesreport of 1ts explosion 

° G M. WHIPPLE 

Kew Observatory, Richmond, Suney; December 11 





Physioel Society, November w 


UNDER the above heading in NATURE of Nov I5, p 71, 
notice 1t 1? stated that I have found the velocity of sound in. a 
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«o be about 320 metres me Keco 5 Thsas manifestly a mis- 
print for 330 meties, but I should hke to state that as far as my 
experiments have gone the value for free aw 1s not determmed, 
although 330 6, SRegnault's value, 1s probably very nearly what 
any mgthod would make it e D J. BLAIKLEY 

103, Iveraon Road, West Hampstead, N W , @ecember 10 


The Ophidian Genus ''Simotes ” 


My attentiog has just been diawn to a note by Mr H O 
Forbes, published under the heading ‘‘The Genus Simotes of 
Snakes,” in NATURE, vol xxvii p 539,1 which he states that, 
when describing a new species of Stmotes discovered by him in 
Timor-Laut (P Z S 1883) and which I observed was the first 
of the genus known to occur eastward of Java, I overlooked 
Kreffgs Senotes dust alts from Poit Curtis, described in P ZS 
1864 — It 1st well known fact, pointed out by Dr, Gunther in 
1865 (Zool Ree 1) and since admitted by Krefft himself ( The 
Snakes of Agstralia”), that Stm®es austrahs 1s not a species of 
that mnocuous genus, but belongs to a widely different family of 
torsonous snakes and to the genus B»achyaus oph¥s 

London, December 5 G A BOULENGER 

e. 





THE REMARKABLE SUNSETS 


WE have received the following furthe: communica 
tions on this*sulgect — 


HAVING been rather too persistently of late requested 
+o explainsboth the why, and whence, and even the 
miture influences, of the recent very red and brilliant 
sunsets, I gladly take the opportunity of addressing to 

NATURE the few remarks I have to make on the actual 
wfacts and their psoximate causes. 

lp all truth the sunsets through the last week of 
November, and fst four or five days of December have 
been remarkalsly fine, and consecutively so numerous 
But each one, 1n so far as I have observed, was butean 
intensification, and sometimes not much of that, of what- 
ever goes to make up an oidinarily fine sunset, as cugign- 
ary t that season of the year and that direction ef wind 
with 1ts concomitant kind of clouds ? 

The season of the year not only causes the fiery Show 
to last longer than at many other times but enables it to 
take place while pedestrians are still engaged in jheir 
constitutional afternoon walks in pleasant autumne tem- 
perature, and before they shut themselves up for the 
evening ip their comfortable homes with artificial hgpts 
around them, . 

Some thirty years ago I used to spend every evening 
month after month, at the oidinary dinner hour of others, 
in the open air, watching foi, and when seen making 
quick colgured“irawings of, any exceptionally fine sunset , 
taking in this way three or four completely separate 
pictures on the same @ening between the time of the sun 


vulgarly going gown beneath the horizon, and at the last | 


the stars coming out eftthe darkness after the last vestige 
of twilight or higb* illuminated cutus-cloud had dis- 
appeared e e 

In this manner I came to know practically that the 
so-called after-glow, which has been alaimung so many 
persons within the last few days, whenever the temporary 
disposition and arrangemer of the clouds and vapour in 
che air allow it to Appear, 1s always mote richly coloured 
n reds of various kinds than any of the earliei glows and 
nore luminous splendours, and that the nufhber of 
nodifications which any one sunset may go through, or 
he number of difient pictüres ıt may make up, accord- 
ng to changeg m the*clouds both above and below the 
iion, 15 bewildering But the grandest effects, the 
ieareSt apprandhes to the sublime, were always those hen 
he general light in the ar gas either so faint or so 
nonochromatic, thay the pigments in the colour box gould 
iot be distinguishéti one from another without the aid of 
rtüficial light 


to watch and note with my former apparatus, I found all 
these bizarre effects of colour and form in their old 
intensity and then old kaleidoscopic quickness of change 
On the 3rd especially the reds were so powerful at certain 
times, and the air so clear between me and them, that 
the young crescent moon, though low down in the sky, 
shone by contrast to the scarlet cloudlets around it with 
a sort of supeinatural lustre of blue silver , while the gas- 
lights under the same contrast, though in 1eahty a gross 
beery brown in colour, appeared of a delicate sulphur, 
almostegreenish, yellow Those clouds, therefore, were 
so 1ed in consequence of something that had happened 
to the sunhght illumimng them which had not happen@d 
to that illumming the moon What was it then? Simply 
that the lower atmosphere of the earth was so particularly 
clear of dust, haze, vapour, fogs, and positive obstructions 
of lower clouds that the sun, though at the time a long 
way below the horizon, was enabled to send its says 
through an unusual length of atmospheric path without 
experiencing any other diminution than merely the 
specific elimination of those particular rays in its spec- 
trum-quiver to which the atmosphere, in that particular 
condition, is antagonistic, leaving the feld of glory to 
others alone 

Had the wind been south-west, the stoppage would 
have been chiefly amongst and of the red rays of ight, 
wheie the black water-vapour lines are so numerous, 
chiefly below R, near C, and especially aboat the region 
of little * 2," which then becomes of giant size But the 
wind leaving been teally zorth-west, the air was dry, 
water-vapour lines practically absent, and, as Col Don- 
nelly most coirectly remarked in this week's NATURE (p 
132), the dry an band above D in the citron, and usually 
called the low sun band 1n meteorological spectroscopy, 
wasatan immense maximum Red hght was therefore 
practically unimpeded, gieen and blue much inrerfered, 
with, and more and more with every successive instant of 
further destent of the sun below the horizon So thus it 
was that the spectroscope t8!d at any instant through all 
the varied displays that that coloured hght so much ad- 
mired was simply sunlight that had passed through an 
extra length of extra-dwy air, and was being reflected at 
thedast from thin clouds at an extra height in the atmo- 
sphere, where water-vapour 1s always at a minimum 

But the sunset of December 5 was very different In 
the course of the evening there weie two or three distinct 
attempts, as ıt wéte, for the clouds to assume red hues, 
but they Jasted for only a few seconds each , and though 
some aspects of the scene were very fine pictorially, it 
had to be classed as a “ yellow sunset" Next day showed 
the cause of that m the wind below, as well as above, 
turning round to east of north December 6 and 7 had 
pooier and pocter sunsets of both a yellow and sickly 
type, and December 8 with a south-west wind has brought 
in rain é 

Thus seerfts to have ended for the time this fine series 
of Nature's e¥ening pyrotechnic displays in the west (a 
similar set having also been witnessed during the morn- 
ings in the east), but derhands age still made for an 
explanation of why, and to what end? If we should 
reply that, given a alear air, got too many clouds, and 
these high up in the atmosphere and with surfaces well 
constituted for reflection, the sunsets will always be fine, 
and that they will be varied exceedingly in their beauty 
eVÉn from moment to moment, according to the exquisite 
manner in which clouds and cloudlets of curus streamers 
form and dissolve and form agam in all varieties of shape 
and size and density, according to mere temperature 
changes and other ordinary meteorological conditions of 
the gir, that i£ not enough to satisfy the present temper e 
of the public, who seen scr@wed fip to a pitch of nervuus 
alarm that what they have been seeing, t ough to them 
it has been dike ** music which gives delight and hurts 


On December 3 and 4 of this week, on setting myself | not,” may yet have something to d8 with the green and 
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blue surfs seen in India last September, and they with 
the gredt volcanic explosions in Java last August, so 
destructive of human life ! 

The said green and blue suns were, however, quite a 
different phenomenon to our ied sunsets For, instead 
of appearing extra bright and contrasted ın colou: with 
clouds near them, like the crescent moon of December 3 
Just mentioned, they were abnormally faint, and uniformly 
tinged with both clouds and fog, and moon and stars at 
night Moreover, the spectroscope, in the able hands of 
Prof Michie Smith of Madias College, showed that the 
igtervening medium, through which the sun’s light was 
struggling towards these Indtan observers, was extra 
damp instead of extra dry And in the west of India 
since then, as we have just heard from private SOUL ces, 
no less than 140 inches of iain have fallen, and the 
country was m a temporarily impassable condition from 
sloppy softness of soil 

Prof Mschie Smith has indeed entertained the idea that 
the particula state of the watery vapour which cut off so 
largely the 1ed, but passed on the green light of the sun's 
spectrum in a weakened condition, may have been owing 
in some degree to particles of pumice dust from the Jawan 
volcanoes And such dust, once up ın the air, may circu- 
late around the earth, afte: the manner which Commander» 
Maury, U S N , was so earnest in teaching with 1espect 
to the trade winds and their spiral paths through either 
hemisphere * . 

But how long such dust would 1emain suspended, how 
high it would rise, and when and where it would*fall, are 
questions that can hardly be answered positively and with 
exactitude 4/2072 It did not fall, so far as we have 
heard, in India, where, if present at all it must have been 
comparatively low and dense And it was not falling 
here during the 1ecent red sunsets, for the lower air was 
particularly clear, while the supposed criminating redness 
was too manifestly due to the extraordinary height, as 
well set forth by Prof Helmholtz, of the uppermost cloud 
stratum, a thin kind of cùrus haze, according to my 
observation, combined with the discriminating action 
of ue atmosphere on thé compound coloured solar 
light. . 

Why that cloudhaze was so high, and whether elust, 
and if so what dust, had any part ın its constitution, 


are questions which may worthily be discussed, but no | 


very certain answers expected for years te come But 
having been myself much struck du3ing a rather long 
residence on the Peak of Teneriffe in 1856, with the 
general and apparently normal existence of cust strata in 
the atmosphere, higher or lower, but often far above the 
level of ordinary watei-vapour clouds,—and as the 
meteoric reseaiches of Prof Newton,ccrroborated by Prof 
C A Young, m America, show that not lessthan 160 tons 
of meteoric stones (of which the earth encounters nearly 
3,000,005,000 1n the course of a year) pust be dissipated 
mm our upper atmosphere on the average very day, as 
impalpable dust,—it seems more prob&ble that Prof 
Helmholtzs very high clouds, if they were assisted $n 
putting in an appeargnce as “clouds by dust of any kind, 
must have derived it from such disintegrated and sublimed 
meteor-masses coming gown day py day in the regular 
way of nature from above, or outside, rather than from a 
supposed continued ascent of oue particular charge of 
volcanic dust from Java, full three months after the 
cessation of all violent disturbance there - 

In fact while it is to be earnestly hoped, as an outcome 
of the late 1emarkable sunsets, and the great numbers of 
the public by whom they have been w :tnessed,—that our 
painters will no longer be content to give us so generally 
mere afternoon pictures slightly yellow ochred and ¢ light 
red’ -ed near the horiz8n before thg sun goes down, as sun- 
sets,—but will more frequently paint the deep red “after- 
glows at their richest ,—it 1s equally desirable that ouw 
scientists should gauge the owlinary constitution of the 
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atmosphere at much great: heiglets than those to whic 
observataries are usually corffined 

C PIAZZI MYTH, 
Astronomer Royal for Scotland 
I5, Royal Teriace, Edinburgh, h December 8 


THE following summary of atmospheric effects seer 
before sunrise and after sunset between November 2 
and December 11 may be useful for comparison with phe 
nomena observed ın other parts of the werld — 

Novembei 24 —After sunset, yellowish-green striz 1» 
west 

November 25 —Sunset in amorphous apparent cirro 
stratus or cirrus haze Green light above it, and brigb» 
greenish-white arc growing from about ten minute? afte 
sunset , above the greenish-white, palered Lasted above 
forty-five minutes after sunset The sky sgone with 
strange lighigsomewhat as on November €, but muc 
feeblei, and tlre was no Sharply marked aggregation c 
cloudy reflecting material as then 

November 26 —Fine clear sunset, folloWed by pheno 
mena like yesterday, but much stronger, and lastin 
nearly an hour bright red No high clouds seen as ligh 
receded from the sky A few rounded morsels of cumu 
lus fringed with green against thg red sky Very strang 
effect, the greenish-white light m the west, and pin 
above 

November 27 —Sunset effect hike yesterd&y, beginamny 
to glow about fifteen minutes after sunset, and growin; 
slowly in apparent brightness Lasted till about 5 x 
Shght, thin cirrus 

November 28 —Slight cirrus — Cledt sunset Abov 
twenty-five minutes afte. sunset green and pink *lov 
began dnd grew bright and finely-coloued tilleabout 4 4 
Then slowly receded till about 5 10, whe it disappeareda 
ail was succeeded by a faint biass-coloured after-glo 
ieaching high above the horizon Time of sunset, 3 55 

eNovember 29 — Extraordinary red glow, said to be see 
in,Loution from 5 30 to 730am Cloudy evenmg A 
4 55 a dull faint red glow observed through a small brea’ 
in the clouds Time of sunrise, 7 43 

Novefaber 3o —At 65 am (and probably a fe 
minutes before) a fine deep red glow in the east an: 
overhead, where small quantities of ciiro-cumuli seeme: 
o be touched by the reflected hght ét 615 a faint 
deep red glow bad spread from north-north-east to south 
east, and up to about 40° above the horizon ın the north 
east, covering a vast portion of the sky Then gradual] 
became whiter and less striking The bloodaed band 1 
darkness at 610 most remarkable Thg glow continue 
(slowly changing in colour and growing m extent 
and was evidently independent of ordinary clouds Th 
bight stais appeared through 1® At 6 24 a faint re 
hght extended to the zenith At 640 th@ red, had gene 
and was replaced by a pimrdsé*colowr, the flocks c 
curo-cumuli, however, still remamfng tipped with brigh 
red, and retaining that colour till sunrise (7 44) Ther 
was no cirrus visible, and the reflecting haze was invisib] 
both by night and in full dayhght — The cirro-cumulu 
was moving moderately fast from west-north-west Th 
red bank in the east was nofcrewped with shafts of ray 
or plominences as in the sunsets of* November 26, 25 
and 28 but the intensity of the light diminished cor 
tinuously upwards from near the horizon The afternoo 
being cloudy, the only thing pbserved gus a dull greenis 
hight about half an hour after sunset 

December 1 Sunrise cloudy. " Sunset«3 53) in cloud 
sky, except near horizon At 4 25 slight tinge appeare 
on tiinges of clouds overhead. Then Aemsely cloudec 
At 5 «he sky had cleared Qargelyeand a fine amber lig! 
could now be seen from near the west horizon to abo 
40° This gradually sank, following the sun, and gre 
less bright, finally disappearing about 5 35 Sky cle: 
and starlight, exceyf low strips of cloud ne the horizo 
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Centre of maximum’ brighgntss followed the sun, as usual 
The hght as it sank near the horizon was quite without 
definite outhne or the ray shafts which appeared on 
previous evenings with a cle&r sky 
Decensber 2—Sunrise cloudy Cloud® at sufiset, but 
clouds partially clearing off Thin fog on low ground 
Bankeof clouds ın west Sunset 353 At 4 20 faint 
amber glow above cloud-bank, growing in strength as 
darkness came on At 4 io the sky towards the zenith 
from the west was crossed by spokes of light as from the 
thinnest possible cirius streaks, diveiging from the sun's 
place as centre, and some of these nearly overhead 
became somewhat bent after a few minutes The thin 
clouds scattered about evidently caught some light from 
ahfüdengource At 5 pm the Jight was pale yellow, 
and had moved northwards At 5 10 disappeared behind 
cloud-banJc e 
December 3 —Cloudy + 
December 4 —Very fine afd clear mining at 5am 
At 65am the first blush of red appeared ove: the planta- 
tion (about foo yards off) due east, and by 6 to was quite 
bright, hke the 1eflechon of a fire It grew quickly up- 
wards, and by 6 15 must have been 15° above the horizon 
It appeared uniform and amorphous By 6930 the ied, 
had changed slowly i saffion, and being seen less in 
perspective, the colour seemed less concentrated The re- 
flecting material, or a pait of 1t was now seen to consist 
of iJl-definfd streaks and patches of very thin misty cloud 
of some Sort, in which after long watching from suitable 
positions no motion could be detected, though distinct 
streaks nearly overhead were chosen At 645 some of 
these streaks were illuminated neaily overhead south- 
waeds of a pale straw-colouy and blush white, and their 
outbnes were @stinct Most of the streaks stretched 
about west-solfth-«est to east-north-east, and towards the 
north-east the appearance was like a fietwoik of the 
lightest wavy mist From 6 30 to 6.50 the coloured arc was 
of a sickly yellowish gieen, with a pale pmk towarés*he 
zenifh and a rather ghastly steel-white glaie below e At 
6 53 a second glow much brighter than the first appeared 
m the east-south-east by south, of if deep red colour, 
quickly turmng to orange This glow was in 4 bank or 
arc much better defined than the first At 7 10 1 had 
turned quite yellow and had grown up many degreds At 
7 16 the last etar disappeared in the bright light now 
cast on all objects towards the west, the clear Sky 
as the light touched the thm high must appeating 
progressively veiled with opaque cloud Just before 
the advent of the second glow the thin cloudy streaks 
had nearly vagished into pure blue sky At 712 the 
upper part of arc No 2 was pinkish yellow, with a 
greenish-white centre below At 7 20 the part below the 
irc and along the hor®n south and north fo. some dis- 
‘ance was a geamhar steely bluish white, the lower part of 
he arc yellow, and thë üpper pink (at an altitude of about 
ic) These effects Slowly diminished, put the steely hue 
‘emained till sumise At 723 the sky overhead and 
owards the west was faint pink, with large billowy 
ireaks and patches, without fibrous struttue In full 
layhght only faint traces of this cloudiness could be 
een, but the risinggsan,°like the first and second 
low, made it mámíest The sun rose (7509) of a 
ed colour, but afte: about half an hom was pale 
lush white, and suriounded by a silver-white glare 
S the sun was, setting (253) the high haze again 
ppeared by refle@on to cloud over the sky Nothing 
ther wise veryeemarkable appeared tillabout 4 12, when 
was evident the phenomenon would recur, the cegtral 
xot above tee*sun’s place being bright steel or lead 
Jour, and the parts round it æ metallic pink. Ths has 
een the usual prelinanary The sky 1n the east was fosy 
he rose colou quickly passed over towaids the west, 
id about 420 the whole sky between the west horizon 
id the zemt& was flushed with red" At 425 or there- 
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abouts the crescent moon appeared blue 1n thi pink haze, 
į but in a few minutes was left behind by ıt, and looked 
, muchas usual The small, greasy scud from north was 
hghted up pink m the east agamst a deep blue and 
greenish sky As the glow sank westwards, the sky 
above seemed perfectly clear At 4 35 the light was very 
bright, and at 445 was lost to view behind low clouds 
As soon as it appioached the hormon, the sky again 
became streaked with the reflecting haze, which assumed 
a straw-coloured tint This pale light sank westwards 
and disappeaied soon after 5 The moon and stars gave 
no mdication of a haze canopy 
December 5 —Exactly at 65 am the first faint red 
blush grew up quickly from east-south-east, and 1n seven 
or eight minutes had increased largely in brightness and 
extent The mght was very fine and clem, and the soft, 
crimson glow hanging above the horizon ın the darRness 
produced an interesting effect It grew rapidey up towards 
the zenith, and at 6 18 formed an aic of which the highest 
port was about 40° above the honzon After this it 
quickly changed to orange and yellow, and the colours 
went off The arc was more southerly than yesterday, 
and the peculiar light reached from south-south-west to 
east-north-east At6 55 the second glow began, and rising 
up quickly, produced a fine 1ed arc, less bright than yester- 
day’s At 76 the arc was olive-gieen below, yellow in 
the central, and pink in the outer parts, aad hardly any 
cloudy structüre could be discerned What there was, 
however, resembled the film of yesterday The upper 
edge of the glow was pretty well marked as it advanced, 
and at 7 t2 ıt crossed the zenith and passed north-west- 
waids, coveung a bright star with a thin pink val "Thus 
star 1emained visible tll 721 After this the sky was 
pale yellow, and soon little remaikable remained, except 
the greenish lightin the south-east Sunrise 751, red 
sun, tuning silvery white later Sunset 350 1n hazy 
stri Cl@ar sky, except shght curus At 415 yellow 
glow, which went through*changes as usual „ The light 
was pmk overhead, and the margin passed the zenith 
about 426 At this momemt ıt may be supposed the sun 
was sinking below the horizon at the altitude of the 
geflectmg mat&iial At 430 the moon looked blue m a 
pink haz@ Spokes of rays from the glowing bank at 4 45 
Some threatening cirro-stratus passed over at 445 
Hoizon misty Crescent moon greenish all the evening 
December 6 —@ky very clear 6am  Fust rose colour 
610 Much famter than previously Second glow 6 58 
Detachefl scud from 645 tinged with red on blue sky 
Sunset clear, except small detached scud The light m 
the west was fine, and went thiough changes, but wasied 
hom 420to 5 5 pm The glow seemed to be reflected 
from some strips of appaient curus about 15° above the 
horizon Dung all this time the small clouds scattered 1n 
all parts of the sky were of a pink colour agamst a greenish 
and later a @ep Blue sky 
Decembe: g —Cirrus streaks im west turned black 
against pinkish yellow glow, 424 — Sun looked quite 
green through telescopic dark glass fifteen minutes before 
sunset i 
December i1 —Fipe sunrise, end sunset phenomena, 
the secondary glowgifter sunset lasting til] 5 33 Steel 
and pink halo from 1245 pm Sky clear blue, at first 
glance, by night and full daylight, but, examined with 
hgat from below at a certam angle, seen to be quite 
covered with hazy billows or strize, stretching away from 
north-north-&ast.to south-soutb-west, very much higher 
than the crus present, and after long watching showing 
extremely slow fianverse motion from about west-north- 
west Unlike gurus fibres, whichever way looked at they 
appeftred nearl} parallel, witgoyt tadiant point, even the 
linesqust abqve the hofizon showing their true direction 
almost exactly Sun green through dark glass 
* Jt seems pfetty clearthat the sefonéary hight which has 
always succeeded the pruhhary afte: sunset, and preceded 
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it before sunrise, is due to redection from the first when 
this is at a proper angle near the horizon The interval 
between the same stages of the secondary and the pripary 
before sunrise, when conditions are most favourable for 
accurate observation, 1s about fifty-on minutes, and the 
interval between the more conspicuous primary and the 
actual sunrise about fifty-six minutes The first red 
colour of the primary glow may be causea by the inci- 
dence of the sun’s first rays upon the material It seems 
that the reflecting material directly overhead receives the 
sun's rays about thuty-nine minutes earlier at sumuise, 
and@loses them as much later at sunset, than the surface 
ofthe earth I have not found the colour effects in many 
cases to be subjective A green cloud remains green 
when cut off from surrounding light May not atmo- 
spheric siftifig produce the surviving colom ? 
e F A R. RUSSELL 


THE Hon ®A P Hensman, Attorney-General of West 
Australia, writes to me as follows, under date of Perth, 
West Australia, October 27 —‘‘The captain of a ship 
lately engaged in a survey of oui north-western coast at 
the fime of the eruption in the Straits of Sunda told me 
that the deck was covered to a depth of an inch or 
more with a fine dust We are having, and have had for 
many weeks, very remarkable sunsets After the sun has 
set, a glow commences somewhat high up above the hori- 
zon, a brilliant rose-colour, this contmues for nearly an 
hour, gradually descending to the horizon, and becoming 
deeper ın colom It has never been seen here Before, 
and has given rise to much speculation amongst learned 
and unlearned, both here and in the other colonies , some 
suggesting that it 1s caused by the presence of volcanic 
dust in the atmosphere” This extiact may be of interest 
to your readers, as showing that all over Australia similar 
phenomena have ben observed to those discussed in 
your pages ^" 

As I am engaged in making a comparative study 
of the dug which fell at different points during the 
Krakatoa eruption, I shall feel greatly obliged to any of 
your readers who can supply"me with samples of such 
dust, accompanied by a note of thetime angl place of the 
fall JOHN W,Jupr» * 

Science Schools, South Kensington, S W , Dec 8 


THE uncommon phenomenon witnessed in various parts 
of India, Ceylon, and the Cape of Good H&pe, has made 1ts 
appearance here The sun, immediately it Sets behind 
the udge of Possilipo, throws upwards a group of 
red rays somewhat irregular jn arrangement, the sky 
begins then to assume a greenish tint These rays soon 
disappear, and then the whole horizon for 180? 1s ht upby 
a bright orange-red hght, which gradually deepens in tint 
The height of this light does not usually extend above 25° 
or 30° at its centre, and gradually descends to the level of 
the horizon at its two extremities So far as € can make 
out, the centce oi most brilliant point of thie ts. quite 20° 
more to the south than the setting sun All the southe 
west sides of the hguses art suddenly lit up by this 
peculiar Jurid glare, which 1s best compared to the colour 
of incandescent iron, and rgfiected frgm the surface of the 
sea makes the gulf look lıke a veritaple lake of molten 
lava The effects last at the maximum only an hour 
after the setting of the sun On Sunday last the moon, 
shining through this red giare, had a bluish tinge of tae 
arc electric hght colour Tne same phenomgna precede 
sunrise These effects are quite indepeacent of clouds, 
which, when present, have a deep lead colour, and then 
edges are not illuminated The weather 1s cold, the wing 
variable, chiefly north or north-east Phe magnetic 
instruments at the obSeryatory show no disturbarfces, 
which excludes the possib.lity of au amora,as als@ its 
presence ozZy when the sun is just below the horizon I 
send these notes, hbin$ they may be an adfition to the 


other observations alreaiy publi$hed in NATURE, to aid ' evenings 


e e 


à * . 
in an explanation of this gematkable and widespread 
phenomenos *H J Jonnston-Lavis 
Naples, December 6 6 


SIR ADAM BITTLESTON ffresents his compliments to 
the Edifor of MaTuRE and ventures to send him an ex- 
tract from a letter written. by Sir Adam’s son at Umballa 
(lat 30° N ) on October3o There seems a long interval 
of ume between the appearances at Ongole (Septembei 
10) and those noticed at Umballa. . 

87, Linden Gardens, Bayswater Road, W& 

December 1o . 


Extract from a Letter from Lieut G H Btitleston, 
RH A, dated Umballa, October 30, 1883 


' There has been for some time a remarkable apptar- 
ance in the sky every mght The sun goes down as 
usual and it gets nearly dari, and then a brighi red and 
yellow and gie@ and purple blaze comes in the sky and 
makes it hghter again It is most uncanny, and makes 
one feel as if something out of the common was going to 
happen ” T 


TRE inclosed from the Hawazzan Gazette, October 3 
may interesé students of meteorology FJS 


* € Mau —With regard to the exradrdinary sunsets, a 
correspondent 1n Wailuku writes —~‘I do not know what 
kind of sunsets you are having in Honolulu, but here for 
some time past they have been most idw pieces y. 
Fiery red, spreading a lurid glare over all the heavens, 
and producing a most weird effect? 

* Kauai —The peculiar sunsets have bgen noticed and 
commented on by the Kauai people No one has 

* 


ventured pn a theory here” 
ind . 


THE Ime of green suns is carried fifther west to 
Pangma, where, according to the Szar and Herald, the 
phenomenon was observed on September 2 and 3, and ıt 
1s s@ggested to be in connection with Krakatoa 

FE: HYDE CLARBE 

32, St George's Square, S W , December 8 


I SEND you a bottle of volcanic dust which Capt. 
Robejt Williams of the bark Arabella obtained under the 
followmg circumstances He says —“ On Tuesday morn- 
u$s, August 28, 1883, ıt commenced to ram something 
like sand (some of which I collected from Of the decks), 
which &ept on all this day and the next day" Lat at 
noon of the 28th, 5° 37' S, long. 88° 58’ E , wind light 
from the west-south-west, and calm at times Java Head 
beanng east half south, distant about 970 miles" Can 
this shower be connected with the Java er@ption ? 

Falmouth, December 6 Howarf Fox 


As accuracy of observation 15 before all things desir- 
able in the elucidation of natural phgnomtha, i, hope you 
will allow me to point out an error ipto which some of 
our physicists appear to have fallen ın connection with 
the green moon which was visible in*the evenings of 
Tuesday and jVednesday of last week Mr. Norman 
Lockyer, ın his admirable article in the Zzmes of Satur- 
day last, refers to “ the subjective colouring which cast a 
green glamour over moon and cleug iQ one did not take 
the precaution of preventing the eye being flooded by 
the rosyepink visible in the zen:th long after sunset,” 
and a writer on recent solar phenomena in the Dazly 
News says, “This latest phenomeggn has caused a 
greater amount of astonishment gharthe earher ones, 
but, unhke them, ‘admits of very eas explanation, 
for æ moments reflection will show that on a, pink 
background a white moon could scarcely apffear anything 
but gren," thus, like Mr &ockyes, attributing the pheno- 
mendh to the presence of a complem@ytary colour What 
I wish to point out 1s that there 15 no foundation for this 
theoiy I observed, the effect most carefully on both 

On the second evening especidMy I looked 
. 
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* 
ith the object of ascertaung Whether the effect was due 
) a complementary ting, and ayn thoroughly convinced 1t 
zas not At four o'clock, orea little after, the moon was 
-«stinctly green on a blue-gray sky-ground, with very thin 
«cay cloud-drft"Hoating over it, At the same time the 
hole*of the western sky was lit up with a very pale 
hitrsh yell8w, to which neither blue nor grén woufd be 
-omplementary There was not a vestige of crimson or 
yse color at that ttme m any part of the sky Later, 
hen the crimson supervened, the green tint of the moon 
as only very Slightly intensified, so slightly indeed as to 
ave me still 1 doubt whether there was any change at 
ml It starfis to 1eason, moreover, that if the result weie 
1e to the presence of crimson in the sky we should 
eguently see a green moon Some other cause must 
serefgre be sought m-explanation of this new pheno- 
tenon  If*we may accept Mr Lockyer's conclusions 
ith regard to volcanic action—and he certainly esta- 
lashes a vei strong case—thé cause is not far to seek 
+ would be “specially interestyng to asceaffun over how 
ide an area the effect was visible Some records from 
mbservers at aglistance would be very valuable 
Ealing, December ro SYDNEY HODGES 


P S —In quoting my letter to the SZazdara last week 
ou gave a wrong name— Hooper instead of Hodges 


THERE ıs one poit 1 connection with this subject to 
which much attention has not been given, namely, the 
crease of hght, especially ın the morning Havıng slept 
at of town | tely, | have been able to watch the sunrises, 
id to be exact I will describe in few words what occurred 
a Wednesday last, December 5 The eastern horizon 1s 
»unded by a hill seme 50 feet high as seen from my house 
« 6 am Isaw, rising in a semicircular form above the 
zen, and tolerably defined, in outline, a beautiful red 
Joranon @f thé™sky The colour spread aldhg the 
yrizon in a westerly direction, and at 630 the entre 
uult of heaven was suffused with this red colour Whén 
was first noticed, namely at 6 o'clock, the light was 
afficient to llumine the garden, as ın the eaily mornari 
.sunfmer At 615 the light was sufficiently str8ng 1o 
aable me to read the figures on my pocket-watch at the 
sad of my bed, namely eighteen fee? away fiom the 
indow ‘The sun rose above the ho1izon at 8h, 5 , and 
10° farther west than the first burst of colour which I 
oticed As the sun rose, the red colour disappedted, 
ad it was entirdly lost before the sun was fully in view 
am told by friends who were in Dusseldorf on Novemb& 
>that at 6 o'clock on that morning their rooms “were 
zhted up so that everything was plainly visible They 
first supposed that the hight was produced by a large 
e opposite , buf they soon discovered that 1t arose from 
us red l@ht which you have now so well explained 
December 10 B E BRODHURST 


Not having no[rced any letter in NATURE stating that the 
markable eå glow sgen in so many places after sunset 
as also observeft in breland, perhaps you will permit me 
‘mention that during the past fortnight, and especially 
nce the 24th ult , it bas attracted much attention here 
his day week my steward insisted that the heather was 
1 fire on the hills and that we were only watching its 
flection Since then the phenomenon has been even 
ore remarkable, ande the farm labourers have been 
abled to remain at work in the fields ten to fifteen 
nutes late: than usual A bank of cloud generally 
parates the red glow from the horizon Before sunrise 
e sky has sometgnes a sttange reddish look, and at 
am onthe 29th ult the brilliant roseate hue (1eferred 
in the 72720595 having been seen in Lendon at 5 am) 
i5 witmessed bere RICHARD M BARRINGTON 
Fassaroe, Bray, Co Wicklow, December 2 


ACCORDING to a letter from “my brother, dated toko- 

ma, September 22 last, the sun was completely obscured 

are two days after the earthquake took place in the 
- . 


T4 —— 


Straits of Sunda He writes —^ What a teirible earth? 
quake that must have been in the Straits of Sunda In- 
credible as it may appear, two days afterwards «the sun 
here was completely obscured, and, on its reappearance, 
was quite blood red, while every now and then jets that 
looked like smoke passed across its disk This lasted 
for two days,” and he adds that “it 1s conjectured that this 
1s caused by the volcanic smoke and ashes having been 
driven up here by the south-west monsoon ” 
32, Fenchmch Street, E C, Dec 8 W HAMILTON 


A FEW days since I was mentioning toemy family that 
I remethbered how splendid the colouring of the sky 
was at Malta after sunset in the year that * Grahame 
Island” appeared In this mornings Zzzzes that island 
1s alluded to, and I think you may be interested in the 
peiusal of the accompanying pamphlet (printed fo: 
private circulation only) My father (Caps Sir le 
Fleming Senhouse, K C H ), you will see, landed on the 
island, and named it after the then First Lord of the 
Admiralty The great beauty of the sunsetf we have 
been having have forcibly reminded me of the colouring I 
saw so many years since at Malta 

Hillside, Guildford, Dec 8 ELIZABETH M PITMAN 


£ correspondent sends the followmg .— 


* IT may interest your readers to know that 1n reference 
to the splendid sunsets we have seen in England lately I 
received in a letter from Lieut C K Hope, R N (ez route 
by inshore passage to the Cape of Good H8pe) the fol- 
lowing account of an extraordinary phenomenon witnessed 
by him dn October 26 scon after crossing the equator .— 
“HMS Orontes, October 26 —Last evening shortly 
after sunset the sky bearing from us between north-west 
and south-west suddenly burst into a red glowing hght, 
the highest point attained an altitude of probably 35° or 
40°, and from there tapered gradually away on both sides 
tothe horizon It showed brightest about 7 15, it being 
nearly dark at the time, and lasted till 7 30, giadually 
dying away fill about 8 o'clock, when very httle of 1t was 
left I could have understood the phenomenon af we had 
been 40° further north or 20° further south, but on the 
edge of the tropics such a thfhg is very strange” 

December 5 ë e 

* e 


THE /AVA ERUPTIONS AND EARTHQUAKE 
WAVES 





THE following Communications have been sent us fo: 
publieation by the Hydrographer of the Admiraity — 


Extract from a letter of Commander the Hon Foley 
C. P Vereker, of HMS Magpıe, dated Labuan 
Island, October 1, 1883 — 


The noife of the detonations caused by Mount 
Krakatoa, resembling distant, heavy cannonading, was 
distinctly heard Ry us and the inhabitants of this 
coast as far*as Bangney Island on August 27 The 
weather at thatftime was also much unsettled, with thick 
hazy weather, and peculiar clouds to the southward, and 
the sun while at a low altitüde assusged a greenish hue 
for several days d 


« 


Extract from a letgér of Staff-Commander Coghlan, 
RN 


“ Western Austraha, Perth, September 14,1883 —This 
coaf has been visited by waves and volcanic disturb- 
ances (sounds as of the firing of guns inland, &c) 
apparently associated with the Sunda Strait outbreak 

* News 1s anxiously looked for fiom ournorth-west coast 
asea wave 15 feet high, coming at high water, would 
lay Cossack, te mouth of De Grey River, Carnarvon 
(north of Gascoyne), apd other,pl&ces under water In 
Champion Bay a wave rose 8 feet above the usual 
hugh water mgrk At Fremantle, King George’s Sound, 
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' and along the south coast, a wave of less height was 
experieficed 
“The Meda, on out passage down from Ashburton River 
(when distant from 5o to 100 miles off the west coast of 
Australia, and about 1000 miles south-south-east 6f Sunda 
Strait), was visited by a showei of volcanic dust (in 
appearance like prepared “fuller’s earth '5, which fell 
some time between sunset of August 30 and sunrise of 
August 31, the wind being on-shore at the time 
“Tf the dust weie associated with the disturbances in 
Sunda Strait o$ August 27 and 28, it must have travelled 
1050 miles in three days” e 





ac 
BICENTENARY OF BACTERIA 


[5 AJ E have received the two following communications 
gn this subject —ED ] 


eAT the present time, when so many anniversares of 
great men and great events are celebrated, it seems 
opportune to remember that exactly two centunes have 
passed since a discovery of the greatest consequence was 
made imn the Netherlands In a letter dated September 
14, 1683, from Delft, to F1ancis Aston, F R S , of London, 
Antony van Leeuwenhoek gives notice to the Rbyal 
Society that with the aid of his microscope he has dıs- 
Covered 1n the white substance adhering to his teeth very 
httle animals moving in a very lively fashion (“ anımal- 
cula admodjim exigua Jucundissimo modo sese moventia ? 
* Arcana naturee detecta," Delft, 1695 * Experimenta et 
Contemplatones," p 42) They were the first,Bacteria 
the human eye ever saw Among them Leeuwenhoek 
distinguishes several species, the deseriptions and draw- 
ings of which aie so coriect that we may eas ly 1ecognise 
them The rods, with 1apid movement peretrating the 
water like fishes, are Bac, the smaller ones 10tating 
on the top aie Bacterium, one undulating species 1s 
Vibrio ruguía, the paiallel threads of unequal length 
but of equal breadth are Zegzozb2x buccalis, though 
motionless, they belong to the moving Bacil: Leeuwen- 
hoek wendeis how, notwithstanding the scrupulous 
care with which he cleans, his teeth, there could live 
more anmimalcule in his mouth than men im all the 
provinces of the States-Genefal Some years late 
not perceiving again the movements of the Batteria 
between his teeth, he supposes he had killed them by 
taking hot coffee at bieakfast , but very soon he discovers 
anew the old species, and the new dgawings of Bacillus 
and Leptothrix which he sends to the Royal Society in 
the middle of September, 1692 (/c, p 336) are still more 
accurate than those of 1683 They have not been sur- 
passed till within the last ten years It deserves our 
highest admiration that the first discoverer of the ın- 
visible woild could already reach a limit which has never 
been overstepped, though the membéis of the Royal 
Society, when considering two hundred years ago the 
curious communications of the philosepherof Delft, may 
have scarcely foreseen that his astonishing discovery had 
opened to science a new path which only in out own days 
has led to the most impo;tant revelations about fer- 
mentation and disease FERDINAND COHN 

Breslau, November 27 


IT cannot be a matter of indiffegence to English men 
of science, and especially to the Fellows of the Royal 
Society, that the bicentenary of the discovery of those 
immensely important agents of putrefaction, ferm@ta- 
tion, and disease, the Bacteria, 1s at hand. , 

It was to the Royal Society of Lomdon that Antony 
yan Leeuwenhoek communicated his discovery, and we 
may be sure that neither he nor the Royal Society of that 
day anticipatea the extraordinary interest which would 
attach itself in two céntyiaes’ time to thé orzanisrfs dıs- 
eee by the patient and accuiate student of fhinute 
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Leeuwenhoek's “ discdvery 4 1s a remarkable examp 
of that unexpected giving, of rich, gifts to futur® gener 
tions of amen which marKs¢he progress of scientific r 
search in all its branches — It 1s for the Royal Society 
devise some means of celebrating this bifentenary 1n suc 
a Fashion as to use the gfeat interest and even fasemati 
whith Bacferia have at this moment forthe Engl 
public, so as fo excite sympathy with pure and unrem 
nerative scientific research Antony van Leeuwenhoek 
the type of the single-minded student of living structure 
The investigation of the properties and life-history 
Bacteria, although commenced by him tto hundred yea 
ago, 1s still initsinfancy Schwann, Pasteur, Lister, Coh 
Nageli,and Koch have brought us within the last fifty yea 
far beyond Leeuwenhoek’s fust discovery, but a hundre 
such men aie needed to carry on the work of disgover 
Who will employ them? Are we to wait wo centuri 
mote foi knowledge about Bacteria which lies, as it wer 
ieady to our hands, waiting to be picked u$? knowled; 
which -will probably seve many thousfnds of hv 
annually—if we may judge by the 1esults already attain: 
by the discovery of the relation of Bactegia to the su 
puration of wounds and to the production of diseases 
The Royal Society could not bette: celebrate t] 
bicentenary of its Dutch correspondent’s discovery th. 
by takin steps to urge on the English Government tl 
expenditure of ample funds uon a new and vigoro 
prosecution of the study of the 1elations of Bacteria 
disease, in fact upon the foundation qj a nation 
laboiatory of hygiene . L 





THE UPPER CURRENTS OF THE 
ATMOSPHERE 


AH winds dre caused derectly by dgfferences of atm 
spheric pressure, just in the same eyay that the flc 
oê 11vers 1s caused by differences of level, the motion 
the air and that of the water being equally 1eferable 
ggavitation The wind blows from a reg on of high 
towards a region of lowe: pressuie, o1 fiom wherg the 
19 a surplus to whee there 1s a deficiency of an Eve 
isobaric map, showing the distribution of the mass of t 
atmosphere ove: any portion of the earth’s surface, 1 
dicates a disturbance more or less considerable of atm 
sphgric equilibrium, together with general movements 
the atmosphere from regions of high pressure towar 
and in upon low-pressure areas All oDservation shov 
further, that the prevailing winds of any iegion at a: 
season are merely the expression of the atmosphei 
movements which result from the disturbance of t 
equlhbnum of the atmosphere shown by the :sobai 
maps as pievailing at that season and ewei that regic 
All observation shows, in a manner equally®clear a: 
uniform, that the wind does nogblow duectly from t 
region of high towards that of low pressure, but that, 
the northern hemisphere, the regiqn of lowest pressüre 
to the left hand of the direction tosvard$ which the wr 
blows, and 1n the southein hemisphere to the right of 
This direction of the wind in respect of the distribution 
the pressuregs known as Buys Ballot's Law of the Win 
according to which the angle formed by a line drawn 
the centre of lowest pressurg from the observer's positi 
and a line drawn in the directidn ef the wind 15 not a rig 
angle,'but an angle of from 60°to 80° This law absolut: 
holds good fo: all heights up to the greatest height in t 
atmosphere at which there aie a sufficient number 
stations for drawing the 1$obarics that height, a 
the proof from the whole field of observation is so unifo 
and complete hat it cannot admit offany reasonal 
doubt that the same law holds good forgi] heights of 1 
atmosphere 
In bw lautudes, at greafelevatfons, atmospheric press: 
18 greater than it 15 in higher latituefos at the same heig 
for the obvious reason that owing to the lower temperati 
. - 
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M. hi t i 
r latitudes the air fs more condensed en the lower | 
thus leaving a Jess pressure of air at great heights. 
allows that the steepest lgrometric gradients for the 
per cugents of the atmosphere will be éormed, during 
he coldest months of the year. At Bogota, 8727 feet in 
_ height, where the temperature is nearly uniform through- 
"out the year, the mean pressure for January and July are 
22'048 and 32'058 inches. On the other hand, at Mount 
Washington, $285 feet high, where the January and July 
np res are 64 and 4872, the mean pressures 
he satne months are 23°392 and 23:875 inches. Simi- 
Peak, 14,151feet high, the mean tempera- 
are 3^1, and 39"7, and the mean pressures 17493 and 
g inches; and since the sea-level pressures in the 
ion of Pike's Peak are nearly o'500 inch higher in Janu- 
ry thaü ig July, it follows that the lowering of the pres- 
ure on the top of Pike's Peak due to the ower tempera- 
ure of January is upwards*of 1'000 ieh. From the 
greatly steeper barometric gradients thus formed for 
pper currer&s during the cold months of the year from 
equatorial to polar regions, these currents attain their 
aximum strength in winter and converge upon those re- 
gions of the earth where the mean temperaturg is lowest. 
Asis now well known, atmospheric pressure in summer ise 
st in the central Wegions of the continents of Asia, 
ca, and America ; and highest in the Atlantic between 
rica andethe United States, and in the Pacific between 
United States and Japan, the absolutely lowest being 
‘Asia, where temperature is relatively highest with re- 
ct to the. regions immediately surrounding, and ab- 
st i$ the Atlantic, which is most completely 
j with highly-heated continental lands. Again, in 
inter tl weal atmosphefic pressures are fouftd in the 
north of the Atlantic and Pacific Oceans, where temperature 
s relatively highest, latitude for latitude ; and the highest 
ssures towards the centres of the continents, some 
ce to southward of the regions where at this ggason | 
ermally low temperatures are lowest. . 
es which bring about an unequal distribution 
of the atmosphere are the temperature arfd the 
considered with respect to the geographical dis- 
of land and water. Owing to the different 
relations of land and water to temperature, the swmmer 
temperature o&continents much exceeds that of the oceh | 
the same latitudes; and hence results the abnormally 
igh temperature of the interior of Asia, Africa, America, 
and Australia during their respective summers, in conse- 
of which the air becoming specifically lighter as- 
us columns thousands of miles in diameter. 
m tHf ocean set in all round to take the place 
ius removed, raising the rainfall to the annual 
‘still fpther diminishing the atmospheric 
hw the other hand, since in winter the 
tute of the eentinents and their atmosphere falls 
abnormally low, the®air becomes more condensed in the 
wer strata, ande pressure is thereby fliminished in the 
regions over the continents. Upper currents set 
; on the continents, and thus the sea-level 
- still further increased. Hence the ab- 
ean pressure occurring anywhere on the 
i ont affout 30°500 inches, occurs in Africa in 
pth of winter. © 
Now observation conclusively proves that ffom the 
E gion of high pressure in the interior of Asia in winter, 
Wrom the region ofigigh pressure in the Atlantic in summer, 
land from all other regions of high pressure, the winds blow 
outwards in all directions ; and that towards the region of 
flow piessure goe\sia in summer, towards the region OF low 
ressure in the north gf the Atlantic in winter, gnd to- 
rds-all other regions of low pressure, whenevegy and 
ever they ocd the winds blow in an in-moving 
course. 
e enomnous misses of air are in this way pourel 
region where pressure is low without increasing 
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that pressure, and enormous masses of air flow out of the 
regiop where pressure is high without diminishing that 
pressure, it is simply a necessary inference to conclude 
that the masses of air poured all round into the region of 
low normal pressure do not accumulate over that region, 
but must somehow escape away into other regions ; and 
that the masses of air which flow outwards on all sides 
from the region of high normal pressure must have their 
place taken by fresh accessions of ai poured in from 
abové Keeping in view the law of the barometric gradient 
as applicable to all heights of the atmosphere, it is evident 
that the ascending current from a low-pressure area, the 
air composing which is relatively warm aud moist, will 
continue its ascent till a height 1s reached at which the 
pressure of the air of the current equals or just falls short 
of the pressure over the surrounding regions at that igh 
level. On reaching this height, the air, being no longer 
buoyed up by a greater specific levity than thft of the sur- 
rounding air, ceases to ascend, and thereafter spreads itself 
horizontally as upper currents towards those regions which 
offer the least resistance to it. The overflow of the upper 
c@rrents is thus in the direction of those regions where 
pressure at the time is least, and this again we have seen to 
be towards and over that region or those regions the air of 
which in the lower strata of the atmosphere is colder 
and drier than that of surrounding regions. 

The broad won:lusion is this: the winds on the surface 
of the globe are indicated by the isobaric lines showiag 
the distribution of the mass of the earth's atmosphere 
near the surface, the direction of the wind being from 
regions where pressure is high towards regions where 
pressure is low, in accordance with Buys Ballot’s law. 
On the other hand, the low-pressure regions, such as 
the belt of calms in equatorial regions, the interior 
of Asia in summer, and the north of the Atlantic and 
Pacific in yinter, with their ascending currents, and rela- 
tively higher pressure at gwat heights as compared with 
surrounding regions, point out the sources oe fountains 
whence the upper currents flow. From these sources the 
upper currents spread themselves and flow towards and 
over those pagts of thé earth where pressure is relatively 
fow® These directions are, speaking generally, from equa- 
torial to polar regions; but more particularly towards and 
over those more restricted regions where in the lower 
strata of thé atmgsphere the air is colder and drier than 
in neighbouring regions, such as the Atlantic between the 
United States and Africa in summer, and Central Asia in 
winter. 

This view of the general movements of the upper 
currents of the atmosphere is in accordance with the 
observations which have been made in different parts of the- 
globe on the m£tions of the cirrus cloud, and with obser- 
vations of the directions in which.ashes from volcanoes 
have been carried by these upper currents. In further 
corroboratióh, of the same views, reference may be made 
p the researches made in recent years, particularly by 

rof, Hildebrandsson and, Clement Ley, into the upper 
currents of the atmosphere, based en observations of the 
movements of the cirrus cloud in their relation to the 
cyclones and anticydlones of nerth-western Europe. 

An important Wearing of cyclonic and anticyclonic 
arcas on the distribution of temperature may be here 
referred to. The temperature is abnormally raised on the 
east side of cyclonic areas and abnormally depressed on 
their west sidgs ; but, on the other hand, temperature is 
abnormally raiséd on the west sides of anticyclonic areas, 
and depressed on their east sides--the directions being 
1fversed inthe southern hemisphere.! Since the tempera- 
turegis lower if the rear than in DM front of a cyclone, it e 
follagys that, relativelwto thé sea-level pressures, pressure 





will be lowef in the upper regions in the rear of a cyclone oo 


than in frons of it, a result which tha Ben Nevis observa- 


t See © Reviews of Weather Maps of theJUnited States,” Nature, vols 
xxi, xxiL, and xxii. 
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* 
tions strongly confirm. Hence relatively warmer and; 
moister upper currents will flow backward over the golder | 
and drier alr immediately in the rear of the centres of | 
cyclones ; and upper currents also presenting contrasts | 
of temperature and vapour will overlap the outskirts of | 
anticyclones, These considerations suggest how very di- 
verse interpretations of the movements of the cirrus cloud 
in their relation to cyclones and anticylones have origi- 
nated, and may ao indicate lines of research into some of | 
the more striking optical scenic displays of the atmosphere. 








ELECTRIC SHADOWS 

“THE brilliant researches of Crookes upon the electric 

disclfarges in highly attenuated vacua, which some 
fourgyears ago culminated in the discovery of the pheno- 
mena of ‘radiant matter,’ revealed, amongst other 
singular and curious effects, the existence of electric 
shadows, In the tubes employed by Crookes, wherein 
the rarefaction had been carried to miliionths of the nor- 
mal air pressure, objects cut out in sheets of metal or 
other good conductors of electricity were found to cft 
shadows against the glimmering surfaces of the glass 


Fir.t. 





when interposed in the path of the discharge. The | 
deflection of these shadows by the mfgnet was also | 
observed by Crookes. „About eighteen months afterwards 
some analogous phenomena were obserged and described | 
by Prof. W. Holtz of Berlin ; the main cifferdfhice between 
the phenomena observed by Crookes and tX Holtz being 
that in the experiments of the latter the shadows were 
obtained at the ordinary pressure of the air by means of 
the discharge from a Holtz’s influence machine, Of these 
researches some account was given at the time in NATURE 
(vol xxiv, p. 130) by the writer of @his article. It will 
be sufficient here to recall the more salient points. In | 
the place of the usual discharging knobs of the Holtz | 
machine were fixed a wooden disk covered with silk $n | 
the one side, and a metallic point on the ether. The 
discharge from the latter causes the surface of the former 
to assume a faint, phosphorescent glow, visible only in 
complete darkness ; and on this faintly illuminated su® 
e face shadows were cast when conducting$bodies—guch, | 
for example, as crosses 'orerfhgs cyt from thin brass or 
foil, strips of damp cardboard, wires, and dther similar 
objects. It was also nojiced by Holtz that these shadow- $ 
figures could be temporarily fixgd by dusting upon them | 
some fine powder, such as lycOpodium. In preparing | 
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| fherresuits of. an investigation of shadows produced, 
| this veryemethod, . 1 propose to 
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the notice*of these researches for NATURE in 2881, I 
made the following remark:—“ These dust-figures have 
an obvious relation with tlose obtained by V "iederpann 
from tye discharge of Leyden jars through a painted con- 
ductor against the surfaces of various bodies, 1t would 








_ be interesting to ascertain whether by this procass also 


shadow-figures can be produced." The suggestion then 
thrown out has not been lost, for during theecurrent year 
a memoir has appeared on the subject of eictric shadows 
from the pen of Prof. Augusto Righi, of Padua, giving 





Fic. .2. Pons 
by 
give agre a rdsnme of 
the phenomena observed by Righi. se 
Righi discusses in an introductory way the suggestion 
of Crookes as to the relation between the length of the 
megn free path of the molecules and the distance to 
which tee “radiant” discharge can be traced from the 
ele@trode. He-observes: that even in cases where the 


| mear free path (ag determined by the temperature of the 
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gas) be very short,eas in air at ordinary, pressure, the 
motion of the gaseous molecules asa whole may yet be 
iy nearly straight lines of considerable length, owing to 
the fagt that the electric force ja the space where dis- 
charge is taking. place will necessarily tend to urge an 
electrified molecule along the lines. bf*electric force, andl 
will act in. the same direction whether ‘the charge on any 
single molecule remmin upon it or whethereit be shared 
with other molecules against which it may impinge in its 
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flight. The onfy question was whether the velocity im- 
essed by the electric action could be emade relatively 
sufficiently great. This depended upon the magnitude 
of the electric density et the surface of the electrified 
‘body, and for this reason Righi used agvery sharp point for 
the discharge. Fig. 1 shows the arrangements for ob- 
tgining the electric shadows by Righi’s process. AB is 
an ordinary retort-stand of iron, and upon it are clamped 
three edjustable arms. of ebonite. The uppermost of 
sthese cries a short. metal rod, pointed below and 
above ina metal ball. The intermediate sup- 
the object, C, which is to cast the shadow. 











ass. To produce the shadow-fisures a Leyden jar is 
‘fi to such a potential as to be able to yield a spark 

2 centimetres’ length. The outer coating is put in 
nication with the lower surface of the disk D, aad 
ob of the jar communicating with ts inner coating 
an brought ipto contact with the top of the peinted 
rod. The jar discharges itself rapidly and almost noise- 
lessly. Then there. is immediately sifted over the disk, 
fronfa box covered with muslin, some mixed powders of 
mhhium and flowers of sulphur, in the usual manner of 
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rocürimg Lichtenberg's figures. A Shadow of te inter- 
sed object is at once revealed by the powdews. If the 
discharge has been a positive one, the shadew of the cross 
sca! in red surrounded by a neutral region, outside 
there 

t reversed with a. negative discharge. 
€ he size.of the shadow 
ject. Righi recommends 
) centimetres above the 
sk, «util the point twelve centimetres, or less, above the 

ect. eTheTines of discharge appear to be hyperbolic 
If 2 disk of ebonite only be placed at D, and the 
is dislé below it be lowered flown, the effects are less 
. If a narrow strip-of foil or thin brass be plficed 
e one disk, the shadow becomes compressed 
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ghi, on metallic disks 
g varnish, but in this case by 
the use, not of the Leyden jar, but of an influence 
machine, This meghod is identical with one of Holf’s 
suggestiowP Righi also finds that if the metal disk be 
^" previowsly coated with a eongucting powder, such as 
“e finest zinc filings, minium, or even powdered glass, a 
Shadéwf can be obtained. This method affords in&eed 
very sharp shaglows, go that thin wires énd even wig 
gauze can be projected in shadow on the dis Righi has 

^ gone still farther, and by substituting a sensitive gelatino- 

- bromide plate, has photographed the shadows preduced 
duri a five or ten ince discharge. In this experi- 








| eminent services to science, pure and applied, are too well known: 





ment two figures showed themselves: one, the genuine. 
electric shadow; the other, the genuine photographic: . 
shadow cast by the opaque object under the faint star of. 
light emanating from the electrified point above. 

If the object whose shadow is to be thus obtained is 
itself electrified, a curious effect is observed. If it be 
electrified with a charge of the same sign as that of the 
point above it, the shadow swells out. . If electrified with 
a charge of opposite sign, the shadow becomes attenuated. 
Connecting the object to. earth has the same effect as i 
the latter case. The presence of an electrified body on 
the right or left of the region in which the discharge is. 
taking place has the effect of causing the shadow to be 
displaced. In fact the presence of such a body alters the. 
equipotential surfaces, and therefore alters the lines of. 
electric force in the field, Ifthe discharge takes place. 
through two points placed side by side at a short-distance 
apart over two objects respectively beneath them, the two ^. 
electric shadows are mutually repelled érom the positions 
where their geometrical shadows lie. Similar observations __ 
of electrostatic influence were made two years ago by 
Messrs, Fine and Magie of Princetown, New Jersey. n 

Much as has been done of late years, especially by the | 
late Mr. Spottiswoode in conjunction with Mr. J. F. 
Moulton, by Drs. De La Rue and Hugo Müller, by 
Crookes, by Goldstein, and others, to elucidate the phe- 
nomena of electric discharges, there probably stil = 
remains much to be discovered, ard to be explained. ^. 
The phenomena of electric shadows are amongst the. 
$natters best worthy of study in this rapidly progressing. 
department of science. SILVANUS P. THOMPSON 

















NOTES 

WE give this week a further instalment of notices of the 
strange coloured effects recently observed in the skies, and ou 
readers in all parts of the world will render a service if they will. 
communicate any similar facts they, may have observed, giving, 
as far as possible, accurate dates. In an 4füicle in Saturday's 
Times, Mr, Norman Ie»ckyer shows that the body of evidence. 
already to hand cgnnects them with the eruption of Krakatoa 
buy, to Place the matter beyond doubt, further information is 
required. The study of direction and of dates, and the facts 
touching the variation in the phenomena from August to 
December, gll point in the same direction. 








No one will be surprised, though all must regret, that his state 
of health and advanced years have compelled Prof. Owen to. . 
resign his appointment as Superintendent of the Natural Hisse vo- 
tory Department of the British Museum. Prof: Owen's pre- 


to requir€ recapitulation in these columns, especially as very 
recently we referred to them án detail in connection with his. 
portrgit as ene of our *' Scientific Worthies.” Advariced in years 
as he ig, the venerable naturalist’s interest in science seems as. 
strong as ever ; to each of the last two meetings of the Royal 
Society he contribute@ an important paper: we hope they will 
be by no means the last of such" Contributions. 








We learn with the greatest pleasure that Prof. Sylvester. has. 
been appoint€d to succeed the late Prof. Henry Smith in the 
Savilian Chair of Geometry at Oxford, No more worthy suc- 
cessor to the late Savilian Professor could have been found, and 
it is gatisfactory to know that at last the services of one of our 
greates@lwing mathematicians have been permanently secured 
for his native country. s 


THEgeremony of distributing the prizes to the successful students 
of the Finsbury Technigal College and the South London Tehnica! 
Art School took place on Monday evening in the Hall of the 
Clotgworkers’ Company, Mincing Lane. The Lord Mayor presided, 
supported by the Pgesident of th®Royal Society, the Sheriffs, Sir 
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F. Bramwell, Sir F. Abel, thenewly-elected cliairmatiofthe Society 
of Arts, and a laege number of gentlemen interested in promoting 
technical education, the hall being filled with students. The 
prizes were delivered by Prof. Huxley, who afterwards gave an 
address, After speaking of the progress in te;hnical education 
which had been made since 1877, and speaking in high terms of 
the system pursued at the Finsbury Technical College, Prof. 
Huxley said that all his life he had been trying to persuade people 
that if they wanted to teach physical science it was no use to 
attempt to proceed by fMling the minds of the students with 
general propositions which they did not understand, from which 
they wer@to deduce details which they comprehended still less, 
If they went to the Exhibition Road, South Kensington, they 
would see a very splendid pile of buildings which had already 
cost 75,0007, and which he sincerely trusted woald cost a very 
great deal more. That building was the mere bricks and stones 
of the Central Institute, and the business upon which Sir 
Frederick Bramwelf the Chairman of the Committee, he (Prof. 
Huxley), and his colleagues had lately been so largely occupied 
was making a soul for this body. It was an immensely difficult 
operation, as they were always in danger, like Frankenstein in the 
story, of making something which would eventually devour them 
instead of being useful to them. Their great anxiety had been to 
make it good and useful, so that the great scheme of techaical 
education might be thoroughly carried into effect. He was per- 
fectly sure that they hid in the system of technological*examina- 
tion, and in such institutions as Finsbury College, the Kenaingtom 
School, and the Central Institution, something which would most 
indubitably be the nucleus of a vast growth of similar organisations, 
He had not the smallest doubt that, beforethis generation had passed 
away, instead of 150 centres at which such examinations were 
conducted, they would be counted by hundreds, ani instead of 
the two or three high-class places of technical instruction which 
had been enumerated they would be counted in diferen: pais of 
this island by the score, and that they wogid have in the Ceatral 
Institute the great ueitiag point for the whole of this network 
through which the information and the gliscipline which were 
needful for carrying the industries of the cou into operation 
would be distributed into every locality in which such ifMustries 
were carried on. He regarded it as even a more importfnt 
function of such organisations that they would be places to 
which every young artisan of industry and. ability could look to 
gratify his legitimate ambition, His study of history had led 
him to the conclusion that there never had been, and there never 
was likely to be, any great cause of widespread social discon- 
tent except hunger of some kind or other. There was physical 
hunger of the body, and there was intellectual hunger arising in 
the minds of capable aad energetic men who were prewented by 
the accidents of life, or the organisation of society, from taking 
the places for which they were fitted. Everything which spreads 
a knowledge of technical processes among our industrial casses 
tended to fit them to fight better that great battle of com Metition 
in which they had hitherto maintained themselves victoriously in 
virtue of the inward natural powers and capacity of the race, 
but in which the struggle became more dificult, not cnly because 
on the continent of Europe training fnd disciplift were supple- 
menting whatever might be lacking of energy and capacity, but 
because on the other side of the Atlantic there was 2 people as 
numerous as ourselves, of the same stock, blood, race, and 
power, who would ran us harder than any compstitors,had 
hitherto done, If we were to hold our own in this ges world 
competition, it must be because the native force and intelligence 
were supplemented by careful training and discipline, such as 
were ggoposed to be given by the system of technical edication. 





AT the meeting last week in connection with fhe memorial to 
the late Mr. Spottiswoode, a committee was formed for the pur- 
pose of procuring a portrait or Mist for presenjation te the Royal 
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Society, aud als» to consider the sqgestionfof establishing a 
further memorial of his connection with the Society... Prof. 





| Huxley, Mr. W. De La Rue, Mr. Bowman, Dr, Evans, the 


Astronomer-Royal, and Mr. F, Galtfn, were appointed as mem.* 
bers of the c#mmitte® Ns. 


WE have received from the publishers, Messrs. De la Rhe 
and Co., a sample of their pozket-books, date cards, and pretty 
Christmas cards, which each year seem to become more and 
more attractive. The pocket-Look, a spécialité which Messrs. 
De la Rue have brought to great perfection, is indeed a multum 
i parva. Not only does it contain the usual almanae, but also 


| much useful information. The mean time of high water imali 


parts of the world, the length of a degree of latitude and 
longitude, a table of magnetic elements, which, as. inferred 
for next year, are declination 18° 129 W., inelination.6 32, 
horizontal force 3°92,Pyertical forey 9°50, total force 10'27, 
a table of specific gravities, the various tables of Weights 
and measures together with the French measures, tWe dates 
of eclipse:, and the mean time of the sun’s "seuthing, &c., 
ağ given with the usual exactness which has caused this 
pocket-book to begooked to by many scientific men as a help in 
their daily work, The date cards are in aj sifipes and sizes, 
for hanzing on an office wall or to stand on the writing table in 
the study. The Christmas cards are now produced with such care 
in drawing and colour as to have become veritable works of ert, 
and it is truly a difficult task to select from. amongst the different 
series before us those which may be considered to carcy off the 
prize, Mention must, however, be made of the beaufful etchings 
on satinand the coloured drawings of child and bird-life, the 
latter particularly showing both artistic fud scientificRnowladge, - 
and it was a happy thought to produce these on such & material . 
as satin, Which gives a wonderful softness and finish to the 
pictures, and makes them suitable for adorning sereens, panels, 
sachets, afde the various dainty trifles which will bs eagerly 
sought for ghis Christmas, The hunting series is drawn with 
great spirit, and many a child, both old and young, will be 
charmed with the novel idea of the introduction of the persist- 
@ice of vision by building up a hunting scene by the hunters and 
hare on one sige and the horses and dogs on the other of a rapidly 
spun car@. Other cards too are arranged to introducd$ Wheat- 
stone’s principle of the wheel of life, The flower series, whichis 
drawn with thetame delicacy that we noticed in the colouring of 
the birds' plumage, is this year enrichel by some Alpine 
favourites, which will carry many of us back to our summer 
haunts, and cause us to thank Messrs. De la Rue for erffbling ys 
to recall at this inclement season one of the many enjoyments of 
our yearly holiday, 


THE 7émes of Friday last contains an accoung of the tenus 
obtained in the Dacca and Zuernational, which were &nt out to 
take soundings in the Atlant& for the purpose of layyig. a cable 
between Spain and the Canaries. Mr, Buchanan accompanied 
the expedition, and his ebservations on the corals, which seem 
to be creating a “coming Atlantis,” are of much interest, The 
precise information obtained about som ofe the banks which 
stud this part of the Atlantic is a valuable addition to existing 
knowledge on the subject, T 


Ju naturalist Petit has returned to Fyance from phe Conzo 
region, where he has spent several years, especially Wetween the 
Gaboon and the Congo. He*brinzs home large collections, 
especially in ornithology. è i 

. e i IMS s 

ONE necessary result of the scattered populagon of the United 
States of hing has been the co-education-of thessexes.: Other 
untries have inquired as to the effect of the mixing together of 
boys angl girls not only in schools but also in classes, and this 
has led the Bureau of Educati$n to take the opinions OF the 
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school officers $f 144 towns of less than 7000 inhabitants, and 
196 faiger cities, as to the good o1 evil result therefrom There 
1s an almost uniform xeply in its favour Only 19 out of the 
whole number separate the sexes, and only 12 out of these 
speak decidedly against 14, The geneial morality and tone of 
socigty m America prevent its having apy mischievous effect, 
while their innumerable small schools necessitate 2 large supply 
@ female teachers who are the better qualified by then early 
competition and parallel education with boys The Bureau, 
however, calls attention to the fact that both advantages may be 
absent 1% an olde: and more thickly populated county whee 
coneentration and division of labour 1s moie practicable 


IgE Report of the Mancheste: Public Free Libraries 1s a 
very satisfactory one, showing that smce 1876-77, when the 
issu of books had been decreasing for several years, a steady 
1evival has set ın and their cuculation has inctéased moie rapidly 
thanfhe population N&thing also speaks so well foi the suc- 
cessffl work, present as well as prospegfive, of both cential and 
district libraries as the new catalogues of fist one and then 
anothe9 which have followed each other at average intervals of 
six months only 


On November 22, at about9 a m , a remarkable phenomenon 
was observedeat Alfta in the province of *Helsingland, The 
weather was mild'ànd calm, and the sky clear, when fiom the 
noith the rays of an aurora began to develop, and soon bathed 
the fiorthern heavens Down by the eastein horizon a heavy 
dark cloud rested, fiom which a magnificent meteor suddenly 
darted forth It traversed almost the entire heavens, spreading 
a deep Ingdlight over every object, before which even the 
aurora paled The simultaneous observation of a starlight sky, 
a flaming girora, and aeplendid meteor in the depth of winter 
1s described as very stiiking 


THE Revue Positive, which has been edited by the late M Litt é, 

and latterly by M Wnouboff, has published its lastnumbe1 The 

e reason alleged 1s the want of interest now felt m "France for 

merely theoretical questions, and the success obtarneden a number 

of special directions by the principles of positive philosophy It 
has lived fifteen years e 


PART 1m VoL : of the Memore della Soctà Geografica 
ftahana is entirely occupied with the wor kmg out of the zoologi- 
cal collections made during the Italan Expedition to, Equatorial 
Afnca Signor Vincigueria tieats on the freshgvater fishes, M, 
A de Bormans on the Oithoptera, M C Oberthur on the 
Lepidoptera, and M Lethierry on the ITemipteia , in all cases 
there wgre new forms to desctibe, and the most interesting 
lepidoptera are illustrated on a^laige folded plate These 
memos appeared originally in the Aunalı del Museo Civico di 
Storia Naturale d? Genova, but will be useful in their collected 
form * * u 
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Eartuquakes me reported (1) fiom Stembruck (Styuia), 
where a severe shock was felt on November 7 at 3pm,apd a 
second one si minutes latei, both in a vertical direction , (2) 
from Kaltenbach, near Mullheim, where a loud subterranean 
noise was heard, accompanied by a shock on November 11 at 
9pm Thepl&n8menon was also obseived in the surrounding 
villages, and was preceded in the daytime by £ severe thunder- 
storm , (3) from the neighbourhood of Tiawnik (Bosnia), where, on 
November,r5 at 9 45 gm , a violent undulatoiy earthquake Was 
felt, accon@fanied by subterranean noise The phenomenon 
lasted fve seconds, and its directign was from north-west to 
e south east An eaithquake 1s also reported fiom Patra (Greece), 


where violent shock occurred on November 1423t 330a m 
e ° 
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IN connegtion with the Quekett Muicroscopieal Club, sig 
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scopy will be given at University College, in Class Room No 8, 
at 7 30, on the following evenings —Deaember 14, 1883, 
Cutting Sections of Hard Tissues, by T .Chaters White, 
M.R CS , January 11, 1884, Microscopical Drawing, by J 


*D. Hardy , February 8, the Sponge Skeleton as a means of 


1ecognising Genera and Species, by J G Waller, March 14, 
How to Work with the Microscope, by E, M Nelson, May 9, 
Polarised Light, by Charles Stewart, F L S. » June 13, Staming 
Vegetable Tissues, by W H Gilburt, 


e ON the Zuiderzee interesting experements were 1ecently made 


with fog-horns of a novel construction They are sounded by 
steam, and aie worked afte: the fashion of Moise telegeaphs with 
long and short sounds Two ships were provided with the fog- 
horns, on each there were telegraphists working the horn, and 
the signals were distinctly heard and understood even if the 
distance between the ships was such that they lost sight of each 
other 


A GERMAN Meteorological Society was founded at Hamburg 
on November 18 last, when many emunent men of science 
were present Dr. Neumayei was elected president, the object 
of the Society was defined as—** The cultivation of meteorology 
as a science and 1n its relations to practical life” The Society 
will support meteorological research and publish a meteorological 
serial At the fist meeting Dr Hellmann spoke on twilight 
phenomena, Di van Bebber on bai ometryal minima with erratic 
movement, and Dı Koppen on his method of testing the results 
bFf weather forecasts 


THE additions to the Zoological Soctety’s Gardens during the 
past week include two Lesser White nosed Monkeys (Cerco- 
prthecus petaus sta) fiom West Afitca, presented respectively by 
the Rey W. C Willoughby and Mr S E Sims, twenty 
Barbary Turtle Doves (Zulu 115012us) from India, presented 
by fi A T Hirsch, FZS , two Bearded Titmice (Panurus 
diar macus), European, resented byMr H D Astley, F Z.S , 
a Water Rail (Rallus aquatıcus), Butish, fresented by M E 
G B Meade Waldo , en Indian Crocodile (Crocodilus palustris) 
from India, pieseated by Sir Joseph Fayra, K CS I,FZS, 
two Scay-breasted Lorikeets ( 7rchoglossus chlorolepidotus), from 
New South Wales, a St Thomas’s Conure (Conus xantho- 
Iemus) fiom St Thomas, West Indies, fom West African Love 
Birds (Agaporms pullaiza) from West Africa, two Undulated 
Grass Parrakeets (Melopsittacus undulatus), a Cockateel (Colo- 
Sita nove-hollandie) from Australia, two Indian Crocodiles 
(Crocodilus palustris) fiom India, deposited , a Hairy Porcupine 
(Sphingurus villosus) from Biazil, on approval , two Cirl Buntings 
(Emberiza cirlus), British, puichased 

e. 





e OUR ASTRONOMICAL COLUMN 


Enoat’s ComET —On October 16 M Otto Struve presented 
to the Impenal Academy of Sciences of St Peteisbuig a new 
memoir on the motion of Encke's comet, by Dr Backlund, of 
the Observatoiy at Pulkowa, who has continued the researches 
commenced by the late Dr von Asten Shortly before the 
decease of the latter, meAugust, 1878, he had completed a 
memoir upon fhis comet, in which it was proved that the appear- 
ances between 1819 and 1858 mught be comprised, so to say, 
under a single formula, adopting one value for the effect of a 
iesisting medium, or an acceleration of o"'104 ın the mean 
motign in each revolution — Neveitheless the observations at the 
differen? returns were not represented with such a degree of pre- 
cision as to exclude a probable error of 9" o for each co-ordiffste 
of a normal position, and for certain appearances the agreement 
with thg formula was so little satisfactory that a suspicion arose 
of the existence, besideg grawtation and a resisting medi, of 
other,agents whfch had effected the motion of the comet The 


demonstrations upon elementary subjects connected with micro | suspicion was further increased when it was found by Asten that 
e - 
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the appegrance 1n 1871 could ın no way be included under the 
general formula, wıthout admitting that the resisung medium 
had ceased to operate, or that the comet during the revolution 
immediately preceding had undergone a sudden retardation 
through the mtervention of some unknown force Following up, 
at first the latter hypothesis, he wasable to assign approximately 
the time when such perturbation must have taken effect, and 
found that at this tıme the comet was traversing the region of 
the small planets between Mars and Jupiter — Thus circumstance 
led Asten to conjecture that the attraction of one of these bodies, 
which the comet had encountered, might have occasioned the 
retardation 

A sumlar retardation wa indicated again by the last appear-, 
ance of the comet in 1881, and, following a similar method, 
Dr Back|gnd was able to fix the time and the approximate 
place, which was again found to be in the midst of the zone of 
small planets Thus, as M Otto Struye remarks in his report 
upon Di Backlund’s memoir, there was reason to think that we 
were upon the trages of a very interesting d.scovery, which 
added much to the interest attaching to his new reseaiches on 
the last fousappearances of the comet, as a complement to the 
investigations of Asten foi the period 1819-1808 This addı- 
tional work has not, however, led to a confirmation of the 
above-named hypothesis, but has replaced it by results of a more 
positive character and of greater scientific importance 

Dr. Backlund had found, on following ngorously the rules of 
calculation adopted by his predecessor, that the last four appear- 
ances, and particularly those of 1871 and 188r, could not be 
represented without admitting that the acceleration had dimin- 
ished considerably, and had even disappeared for the last two 
returns But on a closer examination it was discovered that a 
strange error had entered into the combination of the, appear- 
ance of 1868 with the two preceding ones, .n one of these 
evolutions where the observations made after perihelion were® 
combined with those made before the succeeding one, Asten, 
though he supposed he had taken into account tbe resistance, 
had in fact not done so ‘Lhis being rectified, .he errors of 
1871 and 1881, wbich amounted to many minutes, were de- 
stroyed ın great measure, and the discordances reduced to 
tolerable though still unsatisfactoiily large quantities After a 
revision of the formule employed, Dr Backlund succeeded in 
reducing the probable error remaining in each co-ordinate gf a 
normal position to 4" 1 The introdugtion of the mass of 
Jupiter, according tg the def&tminauon of Bessel-Schur, further 
reduced this pore e error to 2” 8, assigning fo the accelera- 
tion durmg the period in question o" 054 for each entire revolu- 
tion, and M Stiuve considers that Dr Bacly ane's researches 
have thus put us in possession of a theory of the come for its 
later returns which leaves little or nothing to be deured 

It has been mentioned that for the perioc 1819-1868 the 
probable error in the normal positions given by Asten amounted 
tog 'o Partly, perhaps, the larger error is attribumble to the 
inferiority of the instrumen'al means available 17. the first Lalf of 
the century, but probably in a greater degiee to imperfections 
detected in the theory adopted for this earlier period, upon which 
M Struve's report enters into some detail For this reason Di 
Backlund has charged himself with the construction of a new 
theory for the interval 1819-1868, in which he ail be much 
assisted by the earlier work of Asten, described as hawing been 
left ın admirable ordei, and thus admitting of being followed 
and verified at every step. 

While awaiting the results of these further irvestifatione M 
Struve diaws attention to à very singular fact, which willenot be 
affected by them He remarks there 1s no 1eason to doubt that 
the acceleration has much dimmr-hed in the interval between the 
mean epochs of the two peiiodeereferred to above He asks 
Is it that the volume of the comet has dimimished in the 
interval? ‘The observations afford ne trace of swch diminution 
Or again,—has the matte: of which the comet 1s c&mposed been 
increased? On this we can say nothing There 1°, further, 
the supposition that the so called resisting mecium has altered 
in density, or again, that the acceleration attributed to the 
effect of a resisting medium is produced by forces of a tafally 
different nature .* 

Ag) this for the moment must remain enigmatica’, but tne fact 
1s established that the acceleration has diminished , we cannot say 
whether this diminution has been produced instantanequsly or 
graduadly, itis a point upon which the new researches* under- 
taken by Dr Backlund may enhghten us e. 

Encke's comet returns to petihelion in March, 1885 
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GEOGRAPHICAL NOTES e 


THE eleventh number, 1883, of Petgrmanf’s Geographische 
Mittheilungen opeas with a minute account of the archipelago 
of Chiloe, by Dr C Martin, who in former numbew of the 
Mittheilungen, m the Revista crentifica ge Chale, and in other publi- 
cations, has aleady cogimunicated 1mportaut information on, this 
part of the earth’s surface The present contribution has special re- 
ference to vol vni , recently published at Santiago, of the Anuaro 
de la Marina de Chile The next article gives an interestn 
sketch of the progress of the knowledge of Kafiristan by Europeans 
from 1829, when ıt first became known to Elphinstone, down to 
the present year, when Mr McNair, the Indian Go®ernmert 
surveyor, penetiated as far as the Dorah Pass, and an acceurt 
of the present state of the inhabitants ethnogiaphically, etho- 
logically, socially, morally, and religiously, according to the 
reports of the Rev Mr Hughes and other recent visitors The 
third article traces the route of the Russian Embassy of 1878-70 
through Afghanistan and the Khanate of Bukhara, following the 
descriptions of Dr J Jaworski, member gf the Russian Geogigphi- 
cal Society, who as physician accompanied the Embassy, a: has 
recently published an accqunt of the expedition in two thick octavo 
volumes ın Russian Ina long paper illustrated by a map by 
Bruno Hassenstemn, which also embraces Dr Junker’s expedition 
through those parts, Dr Emm-Bey prosecutes his travels to the 
west of the Bahr-el-Jebel ın October and November of last 
ye@r Starting from Bedden, on the White Nile, on October 9, he 
penetrated south-westwards a~ far as Janda, the extreme southern 
post u®the Kakuak country, whence he procgedetl north-west- 
wards thiough the Fadjelu Land, the station Kabajendi, the 
region of the Makraka and of the Abuka, as far as the station 
of Gosa From this point Dı Emin-Bey turned southeast- 
wards through the Abukaja country, and the Makraka-Ssgafre 
stations, and on November 26 arrived at the station of Wand. 
The Malaaka are described as a people dowered, both men and 
women, with a remarkable profusion of hair, whicheby mears 
of fat, the sap of trees, &c, they studiously arrange in plats, 
pigtails, &c., prgducing very surprising effects. he name 
Makraka, though now universally applied to the peoplg of fhat 
region, was, 1t appears, not the original name, but, signifying 
cannibals, Was at first used by the natives to designate a body or 
invaders of the Iddo race from the south Dr K Zoppritz, 
in the next éoljowing article, discusses Dr Emin-Bey's measure- 
ments of heights@and atmospherical pressure at Lado 


WE have also received the Muttherlungen of the Geographical 
Society ın Hamburg for 1880-81 It contains a very copious 
account of the Ismnd of thios (or Scio) geographically, geo- 
l@zichlly, ethpologically, and commercially, a lecture on the 
cola-nut, delivered before the Geographical Society of Hamburg 
on Januafy 5 of last year, and an instructive descriptiog of tke 
“sacred ” Japanese town of Kioto Next follows a very care 
ful and comprehensive account in 250 pages, by Dr H Siegler - 
schmidt, of the results of the North Polar expeditions of this 
centuy After summing up our hnowledge of the North Pola. 
regions in the year 1818, the review traces the history of North 
Polar investigation since that date, taking stock, in paeticula, 
of our knowledge of East Greenland, Spitzbergen, the Siberia 
glacial sea, and other hyperborean tracts Lastly, ıt draws up the 
total results down to the present date 1n respect™6f hydrography, 
meteorology, magnetism, astronomy, &c In the nes article 
Herr E R Flegel gives the first of a series of skétchesgntended 
to comprise (1) the mangrove swamps of the deltd®of the Niger , 
(2) the mountains of Cameron , and (3) the banks of the lowe: 
Nigé& In this first sketch we are introduced to the long and 
nairow sandy strip of langl rising but little above the level of the 
sea, and running parallel with the coast of the Bight of Bemn 


Tug Verhandlungen of the Berlin Geographical Society, 
Bandx, No 7, contains a very copious article on* Wisconsin , 
and the ZetschrifP of the same society, No 105, gives the con- 
clusion of Dr Ruehthofen’s account of his travels ın China, as 
als@ among other valuable papeis, a contiibution to the ethno- 
graphy of the extreme north-east of Asia? Ly Herr Gerland 


We have further 1eceived tne Bulletin de la Société de Géographie 
for the second and third quaftei, of this year An article by M 
Grawlidier, briefly describes the province of Imerina, theecgntral, 
as also the most populous and important, province of Madagascar 
Phe piovince 1% mountainous, traverfed by flumeious water- 
ceurses, entne®y bare of tree or shrub, or often evaif ef cultivated 
plant, scarcely inhabited 1n the hilly grounds, but thickly peopled 
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m the valleys The hills covering most of the country, of 
hard and compact red clay, tluough which blocks of gramte 
crop laigely up, are not fertile To the west*of the capital, 
in the very Centre of the province, 1s a large plain, about 30 
lén long by as many broaf, formerly a like or marsh, now 
an mmmfnse field of 11ce, where emerge hamiets and giouses lie 
so many islets There 1s also an interesting account of the 
Fue&ians The fluctuations of the Indian population in the 
United States are discussed by M. de Semalle in an article to 
which MeSimonin shortly reples, The kingdom of Perak, 
the Pemnswa of Malacca, 1s desciibed by M De La Croix 
Commandant Gallieni, of the French Naval Infantry, furnishes 
a'mass of information on the races and populations of the Upper 
Niger, while Dr Audiay relates at considerable length his per- 
sonal 1mpregsions and remmiscences of Hué during the eighteen 
months he passed there at the French Legation M Fernandez 
also cofimunicates a paper on the Argentine Republic 


THE Bulletin of the Agerian Geogr aphwal Society has a 
paper on, the Philippine Islands by Dr Kneeland, and another 
on the currents of the PacificeOcean, by ys Antisell 


IN an article m the last number of the Bremen Geographical 
Zous nal ®n the inhabitants of the Chukche Peninsula, in the 
noith-east extremity of Asia, Dr Aurel Krause, after a bief 
sketch of voyages of discovery and scientific expeditions to that 
1egion, sums up the views of the different authorities with refer- 
ence to the popujation of the penin-ula, and eileavours to re- 
concile and supplem®@nt them with 1mmediate observations of his 
own As the result of his studies he distinguishes two different 
races gn the peninsula—the Chukches and the Eskimo 
The gChukches, again, are either nomadic or settled The 
nomadic Chukches, who are also distinguished by the pos-esston 
of reindeer, are scattered over the country to the west of Behring 
Strait, as far as Chaun Bay and the sources of the Great and 
Little Anjur, $nd. south to the Anadyr River, some 50co (Ger- 

e man) square miles of land, with a population hardly numbeiing 
over 2000 @ The settle® Chukches dwell ongthe shores of 
the Aictic @cean from Chaun Bay to Behring Stats, and in 
some spots on the east coast in villages counting up, to foity 
huts There ıs also a third class of Chukches, intermediary 
between the aristociatic reindeer proprietors and the fishers, a 
elass of merchants A different race, looked down wpen by the 
Chukches, occupy the south coast from Poift Chaplin (or 
Indian Pomt) to Anadyr, as also parts of the east coast That 
these aie of the same race as the Eskimo of tlfe opposite 
American coast their mode of living, thew langwage, and bodily 
structure testify beyond all doubt, according to Herr Krause, 
lus opinion. on this point differing from that of the Vega staff 
Accordinge to Dall these Eskimo are slowly drifting esouth- 
wards towards Kamtschatka The Eskimo on the Asiatic 
side of Behnng Straits, including those of St Lawrence 
Island and of the Diomedes Islands, should fiardly exceea 
2000 An ethnographical map and a list of Chukche and 
Eskimo words in connection with the Chakche Peninsula aie 
appended *o this valuable paper. 

Dr Emit RiEBECK of Halle, the well-known traveller, 1s 
prepazing for a sggond African journey, wh.ch will be directed 
to the Niger. He will be accompanied by the naturalist Herr 
G A?” Kausen well known as an excellent linguist and 
mathematidran e 
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THE NOVEMBER MEETING OF THE* 
NATIONAL ACADEMY OF SCIENCES! 


poR the first time in rgneteen. years, and -the second time in 
its history, Me ‘National Academy held its mid-year meeting 
in New Haven, November 13-16 Thirty-three of the nimety 
three membeis were m attendance, and during its four days’ 
session twenty papers were presented. 
The meetihg was conspicuous for the discussion which most 8f 
the papers cMed forth, and for the geneial participation of the 
membeis€n these discussions Ie wąs interesting also, for the 
geport of the committee on the solar eclipse of last May, which 
included fhe detailed reports of the expedition *to Carolgne 
Island, undertakengunder the auspices of the Academy, by the 
principal participants, Profs Holden and Hasfngs ^ It will® 
turthe be renfenfbered by the members from other cities for thee 
marked hospitalities they received at the hands of their confrères 


® Science From advance shes , favoured by the Editor 


of New Haven, and foi its many social pleasures, Aitematine 
in the bulliant public reception given them by the president, 
Piof Marsh, at his residence The new buildings recently 
finshed, o1 1n process of erection, for the furtherance of scientific 
research and instruction in Yale College, weie also examined 
with mteiest, together with the treasures of the Peabody Museum, 
where the finely-mounted collections of Profs Verrill and E S. 
Dana, and the fossil veitebrates of Prof Marsh, called forth 
much admiration 

The generous discussion to which the papers 
provoked at the very start by the paper of Dr Graham Bell 
upen the formation of a deaf variety of the human race, which 
had a broad, practical interest, and which consumed the entire 
moining session of the first day, Mi Bell claimed tha, from 
purely philanthropic motives, we were pursuing à method 1n the 
education of ** deaf-mutes ” distinctly tending to such a result, 
supporting his assertions by statistics drawn from the published 
reports of the different institutions ın this county devoted to the 
care of these unfortunates They are separated in childhood 
from association with hearing-children, and taught whas 1s prac- 
tically a foreign language—a practice which igolates them from 
the rest of the community throughout their lives, and encourages 
then intermariiage Such marriages were increasing at an 
alarming ratio, and with calamitous results As a remedy for 
this danger, Dr Bell would have the children educated in the 
public schools, thus bringing them into contact with hearing- 
childien in their play, and in instruction wherever they would not 
be placed at a disadvantage, as 1n drawing and blackboard ex- 
ercises He would also entirely discard the sign language, and 
cultivate the use of the vocal organs, and the reading of the li s 

The report on the solar eclipse covered a eariety of topics, and 
will fill some hundred and fifty printed pages In presenting if, 
Pibf E S Holden merely touched upon the puncipal points, 
and gave the leading results, 1n much the same form as they have 
already been given ın thus journal The objects of the expedition 
were successfully carried out, and Prof Holden regarded his 
special work—the search for a possible planet interior to Mer- 
cury—as proving the non-existence of the small planets reported 
by Profs Watson and Swift 

Dr C S. Hastings read in full the greater portion of his re- 
port ugon the spectroscopic work, which concluded with a critical 
review of the generally-rgeived theories of the solar atmosphere, 
and suggested, instead, that LE torfi was, a, subJective pheno- 
menon, largely due to the diffraction of light 

The presentation of tiftse 1eports occupied the entire morning 
session of, Wednesdgy, and their discussion the greater part of 
the afternoon session 

In’ criticising the cunent use of the word “light ” 1n physics, 
Prof Newcomb opened a long and interesting discussion He 
urged that photometric measurements were comparatively value- 
less, because @hey estimate a part only of the radiant energy of 
the sun, whereas the quantity which should be determined was 
the*numbei of eigs received per square centimetre Prof 
Langley, however, asserted that 1t would be impossible to esti- 
mate the radiant eneigy received from the stas with our present 
appliances , not all the stars combined would pioduce deflection, 
even in so sensitive an apparatus as the bolometer 

Another feature of maiked interest was Prof Rowland’s ex- 
hibition of photographs of the solar spectrum, obtained by his 
new concave gratings, by which he had prepared a map of the 
spectrum much more detailed than heretofore secured, and free 
from thesdefects of scale found in previous photographs 

Prof Asaph Hall communicated the iesults of his 1esearches 
upon the mass of Satura, based upon new measurements of the 
distances of the outer satellitese» He determines the mass of 
the sun to that of Saturn to be as I to 1/3482 

Prof Brewer tok the oceasion of the Academy’s meeting 1n 
the city of his fesidence to exhibit samples of his expeiiments 
of many years’ duration upon the subsidence of particles in 
liquids © They showed the action of saline and organic matter, 
of acids and of freezing, upon the precipitation of secliments 
Most ef the samples had been undisturbed for five o1 six years, 
and showeé varying degrees of opalescence, resulting from the 
suspension of matter in the fluid e 

We have mentioned only the more important papers, or those 
which prevoked a fuller discussion than usual The following 
complete hst will show how largely the physical side of s@ence 
predogunated at the meetufg In astronomy, besides the reports 
on the eclipse of May 6, papers were read by A Hall, on the 
mass @f Saturn, by S P Langley, on atmospheric absorption , 
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It was after making these experiments shat what appears to 
be the key-note of the whole phenonfenon was discovered 

A series of ripples extending inwards for some distance having 
been made by oscillation, and the water having come to rest, 
the bath was turned slowly and arly umfoimly round ‘Tif 
uniform cugrent flagened the tops of the ripples, but nfide the 
lee-side steeper 

It was conjectured that there would be eddies or vortic@ on 
the lee-side, and in fact minute paiticles lying on the surface of 
the sand were observed to climb up the lee-slope of éhe ripples 
apparently agazmst stream This proved conclusively the exist- 
ence of the suspected vortices . 

If when the bath was at rest a sudden motion was given in 
one direction, the sand. on the lee side of each ripple was ob- 
served to be churned up by a vortex By giving g short and 
sudden motion the dnect stream might bes seen to pile up the 
sand on the weathei-3ide and the vortex to pile it up on fhe lee- 
Side The sand so displaced formed two little parallel ridges, 
that on the lee-side being a little below the crest of thee ripple- 
mark, a . 

Foi the purpose ofeexaminmg te vortices a glass tube was 
drawn out to a fine point and fitted at the othe: end with a short 
piece of india-rubber tube With this a diop of ink®could be 
Squited out at the bottom of the water This method was 
adopted in all Subsequent observations, and it proved very 

aluable It may be worth mentioning that common mk, which 
1s heavier than wter, was better than aniline dye 

A* drop of ink was placed in the furrow Between two ripples , 
as soon as the continuous stream passed, the ink was parted into 
two portions, one being sucked back apparently aga'nstestream 
up the lee side of the ripple-maik, and the other being carried 
by the direct stream towards the crest ‘These points being 
settled, 1t remained to discover how the vortices were 2nanged 
Which undoubtedly must exist m the oscillatory, formation of 
1egular ripples 


and by O T Sherman (present by invitation), on personality in 
the measures 9f the diameter of Venus ın mathematics, by 
S Newcomb, eon the theory of errors of observation, and pro- 
'bable results in physics, by S Newcomb, on the use of the 
word “hight”, by W H Brew e1, on the subsidence of partiéles 
in hquids, and by H A Rowland, ona new photograph of the 
solar spechum in meteorology, by E Loomis, on the reduction 
of barometric observations to sea-level in geology, by T S 
Hunt, on the Animilie rocks of Lake Superior, by J D Dana, 
on the stratified drift of the New Haven region , by B Silman, 
on the mineralogy and hthology of the Bodie mining district , 
and by J S Newbewy, on the ancient glaciation of Nqrth 
America in chemistry, by W Gibbs, on phospho-vanadates, 
arsenio-vanadates, and antimonio-vanadates, and on the existence 
of new acids of phosphorus ın physiological chemistry, by 
R H Cluttenden (present Dy invitation), on new primary 
cleavage forms of albummous matter in paleontology, by J 
Hall, on the Pectinide and Aviculidz of the Devonian system , 
and by O C M&rsh, on the affinities of the dinosauiian reptiles 
and in anthropology, by A G Bell, on the formation of a deaf 
variety of the human race, and by J W Powell, on mariage 
institutions in trilf&] society 

The report of the Committee on Glucose, appointed by the 
President in conformity with a request from the Goveinmen A 
was accepted by the Academy, and will be transmitted to Con- 
gress with fhe President's report This will also embody the 
proceedings of recent meetings of the Academy, the report of 
the Committee on Alcohol, and that on the eclipse of the sun, 
together with the thanks of the Academy to the Secretary of the 
Navy and the officers of the Hartford for taeir cooperation in 
the expedition to Cagoline Island It will also incyide an ex- 
pression of the approval of the Academy of the efforts now 
making to secure a system of uniform time : 

The next stated session of the Academy will be held in 
Washington in April next, and 1t 15 probable that the following 
mid-year session will be held in Cambridge 
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j RIPPLE-MARK.S1 


IN the first senes of experiments a cylindrical vessel, like a flat 
bath, with upright sides, was placed on a table, whieh was 
free to tun about a vertical axis Sowe fine sand was stiewn 
over the bottom tg agefMufMout an inch, and water was 
poured m until ıt stood three inches de ep over thesand It was 
found that rotational oscillation with a Jeiking motion of small | 
amplitude gave ite almost immediately go beautiful 1adial 
upples all round the bath Tf the jerks were of small Amplitude 
the mpples were small, and if larger they were larger he 
radiating ripples began fist to appear at the outer maigm of the 
bath and grew mwards » but the growth Stopped after they had 
extended to a certam drtance If the Jerking motion was 
violent, i1pples were not formed near the cucumference, and 
they only began at some distance inwards - 

An analysis of the observations was made on the hypothesis 
that the water remained still, when the bath oscillated with a 
simple harmonic motion, The problem was to find whether A, 
the wave-length of ripple (in inches) was duectly proportional to 
2, the maximum velocity of the water 1elatively to fhe bottom 
dung the oscillatory motion also to find the values of z; and 
7», the least and greatest velocities of the water compatible with 
the formation of ripple mak ° . 

It appears that, for the particulai sand used, v, 1s haf a foot 
pet second, and v, a foot per second, and that the wave-length 
of ripple, A, 1s 002457 when v 1s measured in inches per minute, 
The several results were as fawdy consistent with one anothe: as 
could be expected The hypothesis that the wate: as a whole 
executes a simple harmonic oscillation relatively*to the bottom ıs 
not, however, exact, and does not give the maxuftum velocity of 
the water m contact with the sand relatively thereto The 
quantity called v is not in reality the maximum veloc ty of the 
water Jn contact with the bottom relatively thereto, but it 1s 
6 283 times the amplitude multiphed by the frequency «Thus 
We cannot conclude that a current of half a foot per Second is 
jus sufficient to stu the «and In the state of oscillation corre- 
sponding to z, 1t 1s probable that part of the water at the bottom 
is moving with a velocity much greater than half a Sout per 
secong relatively to the sand 























trough so ananged that it could be géttly rocked 1P hand, and 
secondly with an oscillating sheet of glass e 

When the trough is half filled with wate, and sand is 
sprinkled on the bottom, it is easy to obtam admnable ripple- 
marks by gently rocking the trough 

When wery small quantity of sand is sprinkled in and thee 
rocking beginsPthe sand dances backwards and forwards on the 
bottom, the giains rolling as they go 
- Very shoftly the «and begins to aggregate into in egular little 
flocculent masses, the appearance being something like that of 
cusdlng mk, The position of the masses seems to be solely 
determined by the friction of the sand on the bottom, and as 
Soon aswa giam sticks, it thereby increases the frictien at that 
place e ° 

The aggiegations gradually become elongated and rearrange 
themselves As scon as the formation is definite enough to 
make the measurement of the wave-length possible, it 1s found 
that the wave-length 1s about one-half of what it becomes in the 
ultimate formation $ 

Some of the elongated patches dicappear, and others {se 
together and form ridges, the ridges then became straighter, and 
finally a iregular ripple-maik is formed, wit the wave-length 
double that in the imtial stage s 


If, after the formation of regula: ripples, and fhe deposition of 


Ink is formed, the stalk of the mushroom dancing to and 
fro, The height of the mushroom is generally less than a 
millimetre 

The elongated hollows under the muskroom are the centies of 
vortices, and the stem is the upward current J®@the ink be 
thick, these spaces are clouded, and the appeaiance ® simply 


crey — The oscillations bemg still gentle, buf not so gehe as at 
first, streams of ink from the two mushroomsn adjacent crests 
ereep down the'two slopes into the urrow between the adjacent 
aidges, and where they meet a column of ink begin$ to rise from 
the part of the water whose mean position is in the centie of the 
furrow? è ^ . 


. e Ae 
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* “On the Formation of Ripple-mark in Sand ” Abstract of a p&per by 
G H Darwn, FR S » Plumian Professor ard Fellow of Trinity College, 
Cambridge, read before the Royal Society on November 22, 1883 e 
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‘The observations were made in two ways, first with a glass € 


that of an alternate thickening and thinning of the ink on the é 
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The column is wavy, gnd the appearance 1s strikingly like that 
of smoke rising from a fire in still air ° 

The cojumn ascends to a height of «ome five, ten, or perhaps 
twenty times the height @f the ripple-marks, accoiding to the 
violepce of the agitation It broadens oy at the top on each 
side, and spreads out into a cloud, until the appearance is exactly 
like pictures of a volcano in violent eruption , but the broad flat 
cloud dances to and fio relatively to the ascending column The 
ink continues to spread out laterally and begins to fall on each 
Side — ?n this stage 1f the ink 1s not thick if 1s often very like a 
palm-tre& and for the sake of a name this appearance 1s called 
an mk tree The branches (as ıt were) then fall on each side, 
and the appearance becomes like that of a beech t ee, or some- 
times of an umbrella The branches 1each the ground, and then 
creep inwards towards the stem, and the ink, which formed the 
bianghes, 1s sometimes seen ascending agam ın a wavy stream 
parallel to the stem, 

Perhaps a dozen or twegty oscillations are requisite for making 
the im go through the changes from thegirst growth of the tree 

"Thé descending column ef a pair of grees comes down on to 
the top of the mushroom, but the successful manufacture of the 
tree negessitates an oscillation of sufficient violence to rende the 
simultaneous observation of the mushroom very difficult 

With violent oscillation, when the stem of the tree is much 
convoluted, ıt cannot be asserted that the mushroom vortic€s 
exist, and the author 13 inclmed to believ@ them to be then 
evanescent * e. S 

Each side of the ink tree 1s clearly a vortex, and the stem 1s 
the dividing line between a pair, along which each voitex con- 
tribuées its share to the ascending column of fluid — The vortex 
in Ralf the tree 1s clearly in the first place generated by the fric- 
tion of the vortex in its coi1elated mushioom, and 1s of cou e 
endued with the oppositerotaton The ascending stem of the 
tree 15 a swift current, but over the mushioom the descending 
current 1s slow until close to the mushroom, when the current 1s 
seen to besmpelled by palses è 

If the ¢joming crests are of unequal height, the stem of the 
tree 1s thrown over sideways away from the higher ecrest, and 
indeed it requires care to make the growth quite straight The 
ink 1n the stem ascends with a series of pulses, and it 1s clear 
that there 1s a pumping action going on which, wenders the 
* motion of each vortex intermittent, and the twb halves of the 

tree aie pumped alternately * 

The amount of curvature in the stem of the tree depends on 
the amplitude of the o cillation of the wate e. 


The ink 1s propagated along the convolutions of the stem o$ 


the ink tree, but tbe convolutions are themselves propagated 
upwards, and each convolution corresponds to one osgillation 
The moffon of the ink along the convolutions soon becomes 
slow, but the convolutions become broader and clofer Thus 
the upper pait of the tree 1s often seen to be fnost delicately 
shaded by a series of neaily equidistant black lines 
In the transition from the mushioom stage to the tree stage it 
appeared that ıt was very frequent that only half the ink tree 
was formed 
If the agitation 15 very gentle, the sand on the crests of the 
ripple-maiks 15 Jet moved to and fro, with shghtly more am- 
plitude, tpe dance 1s larger, and particles or visible objects, such 
asnwfüte aw-bgbbles in the furrow also dance, but with less 
amplitudefhanethose on the crests The dance is nota simple 
harmonic motion Itke that of the magn body of the wate: rela- 
tively to the*bottom, but the particles dash from one elongaéion 
to the othei, pause there, and then dash back again 
As the amplitude furthei increases, th furrows are completely 
Scoured out, and the sand on the crests 1s dashed to and fro, 
formmg a spiay of sahd dancing between two limits With 
violent agitatfon, this dance must have an amplitude of more than 
half a wave-length If the agitation be allowed to subside, the 
dance subsides, and when the water is still th® 1ipple-maik is 
left symmetiical on both sides — With extremely violent oscilf&- 
tion, all thégvater becdfnes filled with flying dust, and 1t 1s no 
longe: possible to see what 1s happening ‘This seems to be the 
conditio when the agitation 1» too stiong for the formation of 
emipple-mayk — It 1s probable that the rush of w atemsweeps away 


the exiting ripple-mark, and there is then no longer arfything to 
. 


produce a systematic arrangement of vortices e 


The authog illustiates the dance of the vortices bg a successions 


of figues 
It 15 hardly possible to explain the series of changes in evords, 
but w® may here state that the nfechanism by which the ripples 
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are made and maintained depends on the fact.that the upward 
current of a pair of vortices lingers ove: the 1ipple crest, and 
then darts across with extreme rapidity to the adjoimng crest 
Thus each pair of vortices 13 associated with two crests, spend- 
mg nearly half the time over one, and half the time over the 
other 

As above stated, ıt has seemed that only one of each pair of 
tree vortices 1s set up at first, and the author is disposed to regard 
this as the tiancitional state from the mode of oscillation, which 
produces the half wave-length with smgll height of ripple-crest, 
% the fundamental wave-length with considerable height 

The results of the observations may be summarised as 
follows — . 

The formation of irregular upple-marks or dunes by a current 
is due to the vortex which exists on the lee of any superficial 1n- 
equality of the bottom, the direct current carnes the sand up 
the weather slope and the vortex up the leeeslope Thus any 
existing inequalities are incieased, and the surface of sand 
becomes motiled over with iriegular dunes The velocity of the 
water must be gieate: than one limit and less than another, the 
limiting velocities being dependent on the average size and den- 
sity of the particles Existing regular 11pple-mark 1s maintained. 
by a cunent passing over it perpendiculai to the udges A shght 
change in form ensues, the weather slope becoming less steep 
and the lee slope steeper The ridges are also slowly displaced 
to leeward The regular ripple-maik may also thus be somewhat 
prolonged, so that although a uniform current probably cannot 
form regula. ripple maik, yet ıt may increase the area over which 
it 18 to be found " 

Regulat ripple maik 1s formed by water which oscillates 1ela- 
tively to the bottom A pan of vortices, or in some cases four 
vortices, are e tablished in the water, each set of vortices cor- 
responds to a single 11pple crest and the vortices oscillate about 
a mean position, changing their shapes and intensities periodic- 
ally, but not with a simple harmonic motion 

The successive changes in the yortex motion, whilst 1ipple- 
marh ıs being established, and when the amplitude of oscillation 
over existing 11pple-mark varies, are complex, and we must refer 
the reader to the original paper for an account of the phenomena 

Ites impoitant to note that when once a fatrly regular ripple- 
mark ıs established, a wi ewguyability of amplitude in the oscil- 
lation 1s consistent with reri en ease Noexplana- 
tion of ripple-making cgn be deemed satisfactory which does not 
satisfy this condition 

The last sectiongives some account of the valuable papers of 
MY Hunt! Casimn de Candolle,? and Forel? in this field 
The author agrees in the main with these observers, but con- 
siders that some of their conclusions are open to criticism 

He next remarks that i* is not easy to understand pre- 
cisely the m8de m which the oscillation of the water over the 
undulating bottom gives iie to vortices, but that there aie 
familiar instances ın which neatly the same kind of fluid motion 
must occur 

In the mode of boat propulsion called «culling, the sailor 
places an oat with a flat blade thiouzh a 10wlock in the stern of 
the boat, and, keeping the handle high above the rowlock, waves 
the oar batkwards and forwaids with an alternate inclination of 
the blade in one direction and the other This action generates. 
a stream of water sternvards The manner in which the blade 
meets*he water 1s closely similar to that in which the slopes of 
two rifple-maiks alteinately meet the oscillating water, the 
sternward current in one case, and the upward current in the 
othe: aie due to similaf causes We may feel confident that m 
sculling, a pau of vortices aie formed with axes vertical, and 
that the dividing line between them 1$ sinuous The motion of 
a fish’s tail givg$ use to a situar rear ward curient in almost the 
same way These instances may help us to realise the mpple- 
making vortices 

Lord Rayleigh has considered the problem involved in the 
oscillations of a Jaye: of vortically moving fluid separating two 
unifomn gtreams 4 At the meeting of the British Association at 
Swansea nf 1880 Sir William Thomson read a paper discussipg 


1 * On the Formation of Ripple mark " 
vol axxiV p r 

2 Archives des Sciences Rjysigues et Naturelles Genève, No 3 v® ix $ 
March 15, 1883 — "uides formées,” &c 

3 “Tes Rides de Fond ” Archives des Sciences Physiques et Naturelles 
Geneve, July 15, 1883 

port aur Stabiliy or Instability of gertain Fluid Motions" Proc Lond 
Math Soc (February $ 1889), vol x1 p 57 


Proc Roy Soc, April 2o, 1882 
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Lord Rayleigh’s problem 1 He showed that, in a certam case 
in which the analytical solution leads to an infinife value, there 
are waves 1n the continuous streams in diametrically opposite 
phases, and that the vortical stratum consists of a series of ova 
vortices The uniform current flowing ove: existing ripple-mark 
exhibits almost a realisation of this mode of motton, one of the 
streams of fluid being replaced by the sandy undulations The 
same kind of motion must exist 1n air when a gust of wind blows 
a shallow puddle into standing ripples 

It seems probable that what 1s called a mackerel sky ıs an 
evidence of a mode of fhotion also closely similar to that dg- 
scribed by Sir William Thomson M de Candolle's suggestion 
that cirrws 1s aerial ripple-mark may then be regarded as sub- 
stantially correct 

If two horizontal currents of fluid ex.st one above the other, 
the layer of transition from one to the other 1s dynamically un- 
stable, but 1t is probable that if a series of vortices be inter- 
polated, so as to form friction rollers as it were, it becomes 
stable eis likely that ın atr a mode of motion would be set 
up by friction, whyh ın frictionless fluid would be stable 

The foi mation of clouds 1s probably due to the saturation with 
moisture of one curent and the coldness of the other, 

The direction of station and velocity of translation of 
mackerel clouds require consideration according to this 
theory 

It appears that 1f a mackerel sky be formed beween two 
aerial currents, the stations aie parallel to that direction in 
which the two cuiients have equal component velocities, and the 
component velocity of the clouds parallel to the striations 1s 
equal to the componént velocity of either current 1m the same 
direction 

The resultant velocity of the clouds 1s equal to a half of tĦte 
resultant velocity of the two curients, and the component velo- 
city of the striations perpendicular to themselves 1s the mean of 
the components of velocity of the two curients in the same 
duection 

The account which 1s given in this papei of the formation of 
ripple-marks shows 1t to be due to a complex arrangement of 
vortices. The difficulty of observation 1s consideiable, and 
perhaps some of the conclusions airived at may 1equire rgodifi- 
cation, It is to be hoped that gthg experimenteis may be 
induced to examin 

The reader 1s referred t» the original for the figures, which 
are necessary to an adequate explanati»ff of the phenomena and 
conclusions 





. e 
ee 
NOTE ON DEAFNESS IN WHITE CATS? 


THs curious occurence has long been a matter of interest to 
me, originally because cats have always been ery favourite 
pets in my household, and still more because the occuiience 
amongst them of deafness was used by Mr Darwm in his first 
edition of ** Animals and Plants unde: Donestication as an 
illustration of correlated vaiiabihty He was unaer the impres- 
ston that white cats with blue eyes were invariably deaf 
I had collected a number of observations which I had person- 
ally made, and I found that some white cats were deaf which had 
the ordinary yellow eyes, and that some white cats with blue 
eyes could hear peifectly well — 1 have never heard of deafness 
m any but a white cat, and all the deaf white cats I hd per- 
sonally examined were males Therefore, in NATUME, 1873, 
I published a brief note pointing out Mr Darwin’s error In 
his second edition Mr Darwin established two cases of deafaess 
1n female white cats, so that ife conclusions of both of us were 
upse’, and this wholesale destruction of theortes has been com- 
pleted by the bnth in oue of m$ feline faifülies of a white 
kitten, female, with perfectly yellow eyes, and Absolutely deaf 
She lived with us for two yeais, and her misfortune was quite 
permanent My conclusions from the facts observed by myself 
now may he formulated ın this way, that congenital deafness 1s 
not known to occur in any animal but the cat, though J am not 
quite sure but that one white mouse I had some yetis ago was 
d@af, and that no cats but those entirely whiteareever deaf As 
female cats are far more common than males (and this seems 
to be true of white cats as well as those of other coleur-), and 
as Whave known only one deaf, femgle cat for some twenty 
deaf males, I think I may assume "that deaffless 1s more com- 
mon among males than among females, ‘The colour of the 
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eyes has evidently nothing to do with tbe deafhess, though it has 
with the colour of the fur, and seems to be dependent on the 
same process—an arrest of development The eyes o$neatly all 
kıttens are blue for some weeks aftg; birth, and the same cause 
which arrests the Jygmentation of the fur arests m 4 very 
much smaller number the pigmentary growth in the eye, I 
have been told of two cases of complete absence of pigment 
in the eyes of two cats (albinism) as 1s seen so commonly 4n 
rabbits, guinea pigs, rats, and mice, but I have not been able 
properly to authenticate them, These cats were sad ®© be not 
deaf 

In 1872 I obtained a cat fiom Hertfordshire as an example of 
the polydactilism which is very common there, and when he 
arrived I found that he was white, that he had one eye a bright 
blue and the other a bright yellow, and that he was profoundly 
deaf He was by far the most interestulg cat I have ever 
possessed, and must be well remembeied by many members of 
this Society who have favoured my hou e wıth therr presence as 
** Old Pudge,” possessed of all the feline virtues, and many of a 
more human type—andgfree fiom viag of every kind He lived 
with "us foi eleven years, and died last winter of peritomtis 
Whilst living with us we made many observations cogcerning 
his deafness, and I easily determined thatit was purely tympanic 
—that 1s, he was deaf to umpressions conveyed through the air, 
But his intelligence could be reached by impressions conveyed 
through solid medea When I wanted him to come to me I gave 
a pecfiliar shai p stamp on the floor, and he 1mggedhately 1esponded 
to the signal, even 1f he was on a chair or table It 1s very 
remarkable that this congenital deafness ıs 1n no way associated 
m the cat with mutism Human deaf-mutes generally a1gthose 
in whom deafness is cochlear as well as tympanic, and the r@sult 
of such disease as scarlet fever in very early life One other 
peculiarity he had 1s that for about four years he suffered from 
occasional fits of epilepsy of a very severe kind Tey came on 
always during his sleep, and foi their first indication had the 
painful peculiaijty that the cat seized the tip of his tail and bit 
it off, and in this way his tail was shortened Bgsidefably 
Every kind of white anımal I have kept asa pet has been the 
subject of epilepsy, and the association 1s suggestive when we are 
told, as I have been fiequently, that the disease 1s unknown 
amongst Xegroes n 

I sent the bo@y of my old cat to Prof Flower for the purpose® 
of having an investigation made into the cause of his deafness 
Piof Flow had a most careful investigation of the condition of 
his ears made bytwo most competent investigatois—Dr Cum- 
The result, briefly stated, 1s 
that all the Sguctures 1n the ears were normal save the tympanic 
membranes, ın which there were triangular gaps extending from 
the roof to just below the centie, the bases of the aps being 
directed upwards, and their anterior side being formed by’ the 
handles of the mallet. The gaps appeared to be congenital, and 
were quite symmetrical, a)l the other apparatus of the ears was 
normal, and the auditory nerves were of normal size ard 
Structure 5 

The only congenital defect known in the human tympanum 
IS a very minute aperture, of rare occurrence, and due to the 
patency of the fissure of Rivinus The tyn@anic deficiency 1n 
the white cat seems to be in no way associated with tiis form of 
arrest e - s 

The results of the cbservation are interestmg, Though the 
subject may perhaps be ragaided as trivial, as by it the point 
raised by Mr Darwinis finally established It really 1s a case, 
and a very well marked one, of conelated variability, and its 
gieat interest ıs that the three structures affected—the fur, the 
iris, and the tympanic membrane—have a common origin from 
the epiblast Had the defects observed fn this gat been cochlear, 
the difficulty of ynderstanding them would have been very great, 
as the structures of the internal ear arise from the mesoblast, 
according to Balfour Lawson TAIT 
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UNIVERSITY AND EDUCATIUWAL 
INTELLIGENCE s 


CAMBRIDGE —The recent recommendations of tleeeGeneraP 
Board of Studies have all been passed These include the 


*appointment ofa Professor of Pathflogy next term, of Readers 
in several subjects, including Compaiative Philology and Botany, 


of University Lecturers ın connection with Special Boards, m- 
cludrig Medicine (four), Matpematies (five), Biology ang Geo- 
logy (six), History and Archeology (five), Moral Science (one), 
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and of a number of Demonstrators and Assisfants Plans for 
new buildings for Comparative Anatomy, Botany, and Mechanism 
«re to be obtained s 

Dr Besant will lecture on Analysis (Scl@dules MI and III ) 
dunng two terms, Mr Pendlebury on Analytical Optics, 
nex term, and on Laplace’s and Bessel’s Functions in the 
Easter Term, Mr Webb on Elementary Rigid Dynamics in the 
Easter Term, and on Higher Dynamics in the Long Vacation 

Inasmuch as the Univer-ity Table at the Naples Zoological 
Sation has been constantly occupied by students of animal 
morphology, and there are students 1n physiology and botany for 
whom study at Naples 1s very desirable, 1t 1s proposed to extend 
the advantages of s udy to students of biology generally Dr 
Pohrn has unofficially expressed his willingne:s to receive, when 
desire®, two members of the University at a time for a payment 
of 1007 instead of 75/, a yea 

It isdhoped that the new Biological and Physical Laboratory, 
connected with Newnham College, which @ being fitted up in 
Downing Place, may be ready for use by*he beginning of next 
term The nearness of the site to the new museums will enable 
students 8f Newnham to attend professors’ lectures there and 
carry out practical study at the laboratory with the least possible 
loss of time. 


e 
With regard to the statement made last week that ‘St 


John’s does not as yet open any of its aflvanced lectures 
to other than its o&n students,” we are informed that the 
advanced lectures have for a long time been open to members of 
the University, and lectures are provided in some subjects not 
lectuged on elsewhere The sentence ın the leport was to the 
effect that the list for next year was not yet issued It has now 
appeared, and no less than six courses of open lectures are 
announced for the remainder of the academical year 


NEW ZEALAND — The Queen has been pleased to direct Supple- 
mentary Lejgers Patent to pe passed undei the GreglSealgrantinz 
and déclarigg that the Degrees of Bachelor and Doctor in Science 
granted or conferred by the Univeisity of New Zealand shall be 
recognised as Academic distinctions and rewards of merit, and 
be entitled to rank, precedence, and consideration 10 the United 
Kingdom and m the Colonies and Possessions of ghe Crown 
throughout the world, as fieely as if the said Dewrees had been 
conferred by any University of the United Kingdom ® 
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SCIENTIFIC SERIALS* š 


THE American Naturahst for November, 1883,econtais — 
The Pre-cagnbrian rocks of the Alps, by T Sterry Hunts—The 
achegial hairs of Townsendia, by G Macloskie —Theg hiberna- 
cula of heibs, by Aug J Foeiste —The han sag mite of the 
pig, by Prof R Ramsay Wright —The geology of Central 
Austialia, by Edward B Sanger —The number of segments in 
the head of winged insects, by A S Packard, jun 


Gesenbakr’s Morphologrsches Fahrbuch, Bd 1x , Heft 1, con- 
tains —Researches on marie Rhipidoglossa, by Dr Béla 
Haller, No 1 (plaggs 1 to 7) —On developmental relationships 
between the spmal marrow and the spinal canal, by Dr. W 
Pfitzuere—Coptrpution to the comparative anatomy of the 
posterior limbs yp fishes, part 3, Ceratodus, by Dr M Davidoff 
(plates 8, 9) —On some anatomical marks of distinction 
between the House dog and the wolf, by Prof H Landois 


Revista Scentifico-Industriale, October 23, 1883 —On the 
influence of static electricity on the needle, by Prof Michele 
Cagnass1 —Experiments with the radiometer (continued), by 
Prof ConstantingRevelli —On the conditions which determine 
the least and greatest deviation of a ray passing through a prism, 
by Prof G Buzzolmi—On the employment of copperas in 
testing 1odides blended with alcoholic bromides*and chlorides, 
by Dr Alfredo Cavazzi —On the advantages that may be d£ 
rived by mggical jurisprudence from entomological studies, 
especially in determining the approximate date and cause of 
death, by P Megnin —Note on the Méanophasmaz fayolt, anew 
€ossil inge¢ found in the carboniferous formations of Commentiy, 
Allier, by the Editor ° 
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Royal Society, November 15 —'' On Sceparnodon ramsayt,” 
a fossil mammal from Australian Pleistocene deposits, by Prof 


NATURE 


differing yn shape as well as size from the fossil 
was favoured by receiving, 1n the present year, from the bed of 


of structure 


large as a tapir. 
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Owen The first indication of this species was transmitted to 
the author, in 1881, ın the form of casts of detached teeth, all 
representing an anterior inci-or, the most entire specimen being 
5% inches in length, 35 mm in breadth, with umfoim thick- 
ness of 8 mm, the tooth, shghtly curved, with persistent 
pulp cavity at the base, and a sharp chisel-shaped cutting margin 
at the opposite end The author deferred notice of this indica- 
tion in hope of receiving a specimen of the tooth itself, This was 
needed in ordei to make the requisite migroscopical researches as 
to%tructure, the wombat and some small rodents alone possess- 
ing, 1n Austialia, ever grow ing scalpiiform incisors, but markedly 
Prof Owen 


King’s Creek, Queensland, a tooth, identical in character with 
the cast, and the present paper records the results of his scrutiny 
They led to the conclusion of the»former existence 
in Austraha of a mammal with rodent upper incisors, as 1n the 
wombat, but of distinct shape, and indicative of a Mecres as 
The microscopic characters of both dentine 
and enamel weighed ın favour of the marsupial affimties ot 
Sceparnodon The author referred to the fact that the first 
indication of the genus 7hylacoleo was a single carnassial tooth 
submitted to hum 1n 1833 by Sir Thomas Mitchell, and a similar 
evidence of Dzørotodon was an mciso. brought by the same 
explorer from the caves he had discovered in the distiict named, 
after the Colonel’s old commander, ** Wellington Valley ” 

At the same meeting Prof Owen gave a minute description 
of a fos-il humerus which had been transmitted to him by Mi, 
Ramsay, FL S , who had discovered it nthe breccia cave in 
“ Wellington Valley " The bone was partially mutilated, but 
gave sufficient evidence of its having come from a Monotreme, 
with so close a conformity, save ın size, with that of the existing 
Echidna hyotrix, as to lead to its reference to an extinct species 
of that genus It, however, far surpassed it 1n size, exceeding, 
as it did, the corresponding bone ın the larger Monotiematous 
ant-eaters which have been found living in New Guinea 
Drawings of the subjects of both paper, accompanied the text 


Geological Society, November 21 —J W Hulke, F R S A 
presidÉnt, ın the char.—The following communications were 
read —On the skull andit 1assic mammal (772£y- 
lodon longevus, Ow ) from South Africa, rof Owen, CB, 
F The specimen described in this paper formed part of a 
collection contammg remains of some of the known South- 
African "Briassic reptilian genera, and agreed with them in its 
mode of fossilisation It was submitted to the author by Dr 
Exton, of Bloemfontein The specimen 1s a nearly entire skull, 
wanting only the hinder pai’, aud 1t measures about 32 inches in 
length, from the broken end of the parietal crest to the point of 
the united premaxillaries The upper surface shows the anchy- 
loseg'calvarial portions of the parietals, and the frontal bones 
divided by a sutme, the contiguous angles of these four bones 
are cut off, so as to leave an aperture, occupied by matrix, which 
may be a fontanelle, or a pineal or parietal foramen The 
frontals form the upper borders of the orbits, which aie bounded 
i front bythe lacrymal and malar bones, and were not come 
pleted behind by bone Each frontal is narrowed to a point at 
the suture between the nasal and maxillary The nasals are 
narrow, but widen in front to form the upper border of the 
exterior nostr], which 1» termmal, and is completed by the 
premaxullaries The maxillaries aie widened posteriorly, then 
constricted, and again widened before their junction with the 
intermaxillanes The “teeth ingpgde a pair of large round 
incisors, broken off close to the sockets and showing a large pulp- 
cavity, surrounded by a cgmplete rmg of dentine, which 15 
covered by a tin coat of enamel on the front and sides At 
2mm behind each of these teeth is the socket of a smaller 
premaallary tooth , this tooth apparently had a thin wa.l and a 
pulp cavity relatively larger than in the anterior tooth It 15 
separated by a ridged diastema from the series of six mola: teeth 
on each syle, the first of which has a sub triangular crown with 
the base applied to the second tooth The latter and the fog: 
following teeth are nearly similar, subquadrate in form, with the 
crowns ''impressed by a pair of antero-posterior grooves, 
dividing fhe grinding surface into thee similarly disposed ridges, 
and each ndge is gubdivi€ed by cross notches into tubercles Of 


*| these there are, in the second to the fourth molar inclusive, four 


pii n on the mid-ridge, three on the inner ridge, and two on 
the outer ridge " The author Giscticsed the relations of this new 
form of mammal, especially as indicated by the structure of the 
teeth, which he showed to resemble those of Microlestes, from 
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the Keuper of VW urtemberg and the Rhatic of Somersetshire, 
and those of the Oolitic genus Svereoguathus, the former having 
on each tooth two multituberculate ridges, and the latte three 
ridges, but with only two tubercles on each. The fossil presents 
no characters to show definitely whethei the enimal it represents 
was a placental or a non placental mammal —Cramal and 
vertebral characters of the crocodilian genus Plesrosuchus, Owen, 
by Prof R Owen, C.B, FRS In this paper the author, 
with tne view of showing that the Kimmerrigian SZeneosaurus 
manselt, Hulke, really forms the type of a distinct genus, das- 
cussed the characters by which Cuvier dividec the fossils referred 
by him &o the Crocodiles mto three principal groups, to which 
Geoffroy St -Hilane gave generic names, and those by which the 
latter author afterwards distinguished hus genus Sveneosau us, 
including Oolitic forms, from the Liascic genus Téeosaurus 
From his exposyion of these characters the author concluded 
that the above named species does not belcng to S/emeosau: us, 
Geoff , «md he proposed to make it the type of a new genus, 
Plestosuchus, characterised by the convergence of the frontal 
bones to a pomt nearer the apex of the skull than in Sfeneosaurus, 
by the extens.on of the gradually attenuated nasal bones into 2 
point penetrating the bind border of the nostiil, and by other 
peculiarities of the shull, teeth, and vertente The author 
pointed cut that this form, lhe S'eneosau us, helped to bridge 
over the space between the Liassic Teleosauzs and the Tertiary 
and recent Crocodiles, even approaching nearer to the la*ter than 
the older Oolitic type —On some tracks of terrestrial and fresh- 
water animals, by Piof T McKenny Hughes M A, FG S, 
The author's obseivations have been made on certamepits ın the 
district about Cambridge which are filled with the fine mud 
pioduced in washmg out the phosphatic nodules from the 
* Cambridge gieensand "—a seam at the base of the chalk mail 
As the water gradually dries up, a surface of extremely fine 
calcareous mud 1s exposed This deposit .s often very finely 
laminated, and occasionally among the lamirz old surfaces can 
be discovered, which, afte. having been exposed for some time 
to the an, had been covered up by a fresh inflow of watery mud 
mto the pt The author desc.ibed the character of the ciacks 
made in the process of drying, and tue results producedg when 
these were filled up He also dgscigbed the tracks made by 
various insects, m e were modified by the degiee 
of «oftness of the mud, and pointed out the differences in the 
trachs produced by insects with legs and? elytra, and by Annelids, 
such as earthworms The marks made by various wo.ms and 
Jarve which burrow in the mud weie also describe Marks 
resembling those called Mer ertes and Myr rantes are preduc&l by 
a vanety of animals The gicups of ice-spicules which are 
formed during a frosty night also leave the.r impress cn “he mud 
The autho. concluded by expressing the opimion tbat Cruziaza, 
Neveites, Crossopodia, and Palaochorda were mere tracks, not 
marme vegetation, as has been suggested m the case of the fist, 
or, ın the second, the impression uf the actual body of ciliated 
worms 


Anthropological Institute, Novembe: 27 —Piof Flower, 
F RS, president, 1n the chair —Dr J G Garson gead a paper 
on the cranial characters of the natives of Timor Laut The 
osteological remains described im this paper were obtained by 
Mr H O Forbes fiom the district of Larat, and consist of a 
series of eleven skulls and crana The four male skulls aie all 
of a round form, and 1esem»le one another in general appear- 
ance , of the females, five correspond in form to the male skulls 
m being short and broad, butjhe sixth iffers markedly from the 
others in being naiow in proportion to its length —M- H O 
Forbes 1ead a paper on the ethnology of Eastern Timor, re 
feirmg especially to the great intermixture of rage that has taken 
place, and fo the occurence of a red-haired, blue eyed 1ace 
in the .nterior , to the numerous dialects, many of them unin- 
teligible at a short distance fiom the district in which they 
are spoken, to the teligtous rites of the people of certain 
regions, conducted by a priest m what 1s called the Yom Lulik 
(pr Taboo House) with an mtricate and impesing ceremonial, to 
their marriage ceremonies and customs, which in some districts 
remind one of the Australian totem system 1n the occurence of 
husband clans and wife clans , to then death and buri@l rites , to 
th@fr system of law and justice, tnget which, though the chief 
was king and judge, each freeman bad the nght—or took it—of 
private war, retaliating on the wrong-doer with bis ow! hands 
for loss in his property o1 pérsofi ‘‘Eye far an eye” ran their 
code, like our own Old English one, ‘‘andéife for life, or for each 
fair damages," Mr Forbes had dnected special irqu.ries into 
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the alleged hab of the Timoiese ın intentionally artificially 
distorting their infants’ heads No such custom ws found to 
prevail in the districts traversed by &m e 


The Victoria Ifstitute, December 3 —A paper on®recent 
Egyptolcgical ies arch in its. Biblical relaticns was read In it 
the author, the Rev H G Tomkins, described. the results@up 
to the present of those recearches which are now being made in 
Egypt, alluding in warm terms to the assistance rendered him 
m the preparation of his summary of these results by M Naville 
and Prof Maspero 


The Institution of Civil Engineers, Novembei 27 —Mr. 
Biunlees, president, m the char —The paper read was on the 
new Eddystone lighthouse, by Mr William Tregarthem Douglass, 
Assoc M Inst.C E, Š é. * 
CAMBRIDGE 

Philosophical Society, Nov 2&—The following comuni- 
cations were made to ghe Society —On the meacurementof elec- 
tric currents, by Lord Rayleigh Theauthor referred to the method 
of meacuring currents by the silver voltameter as suitable for 
currents fiom 05 ampere to 4 amperes, and stated thatethe elec- 
trochemical equivalent of silver as determined at the Cavendi-h 
Laboratory was I 119 X 10-3 A second method was described, 


Susted foi larger eiirents , 1t conzrts in balancing the difference 


of potential between two points m the circuit through which the 
curent 1s running against the effects of a innd'ard cell working 
though a large resistance «uch as 10,oco ohms, The author 
suggested as a thnd methcd the use of the rotation of the plane 
of polarisation of light passing thicugh a piece of heavP lass, 
round which the current circulates m a coil of thick wne? A 
cmient of 40 amperes will produce a1otation of 15° if the coil 
have one hundred turns --On the measmement of temperature 
by vater-vapour presue, by Mr W N Shae —On some 
measurements of the well-known dark rmgs of quartz, by Mi 
TC McConng —On the ongin of segmentation gg nimals, by 
Mr A Sedgwick e 
è EDINBURGH 

Royal Society, Decembei 3 —The Right Hon Lord Mon- 
cieiff, president, in the chair —This being the opening meeting 
of the Ic%sé sesston, 1t had been the intention of the President to 
give a Rgview®%of the Hundred Year's Histoiy of the Society , 
but, on account of his indisposition, the meeting permitted its 
postponemént Mi Robert Guay, one of the vice-presidents, 
occupied the cheir dung the 1emainder of the evening —Prof 
Tarner communicated a paper by Prof Haycraft on the hmita- 
tions m tune of conscious sensation, The paper contained the 
result ef experiments on the limitations in ture of gactile and 
thermal sensations, and dealt also with the limitations In the,case 
of the different senses —-Piof Tait read a paper by Mr WF 
Pete on the old English mile The old mile was longe: than 
the present, and consisted of 5coo feet of 13 inches It seemed 
to be identical with the old French mile ‘The furlong bad no 
connection originally with the mile, which was modified to suit 
the former —Mr, Patiick Geddes read a communication onthe 
re-formation of the cell theory In a second paper, in order to 
explain muscular contraction, he advanced M hypothesis based 


on tle existence of surface tension in fluids, t, 
ec 
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Royal Society, November 19 —Section of Physical and 
Egpermental Science Johustone Stoney, T RS, vice- 
president, in the chair —Prof W F Barnett read a pape 
on heaiumg-trumpets *and an attempt to determine their rela- 
tive efficiency by physical means With the view of ob- 
taming a steady and comparable source pf gound of a pitch 
and quality 1esembling the human voice, a feed pipe was 
incloced ın a added box with an opening on one side, and 
blown by a steady curent of air from a holder, a manometer 
@howirg the piecsure, which was kept constant The distance 
at waich sound from this «omce ceacetPto be andipfe was noted, 
and ın cases of slight deafness a sliding shutter was added — In 
other arrangements devised by the author, the princtpf of mter- 
fererce of gonorous waves was utilised, the degree pf deafness 

ing estimated by the departure from complete int&tference 
An induction palance, m which thesinteirupter was a C tuning- 
foik, was also tried, as also a siren driven by a, f-llng weight 
ard blown by a curient of air at constant pressure, but none of 
these arrangements were so simple and uniform as the reed, An 
attempt was made to test theevalue of ear-trumpets by ffleans of 
a sensitive flare The flame was, however, less sensitive than 
the ear to sounds of the pitch of the human voice The author 
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contended that the main object of a heaing-trumpet should be 
clearness, not foudness, and for this purpose the portable whis- 
pegng tube was undoubtedly Phe best for conveisation For 
other purposes the principles laid down by Lord®Rayleigh should 
be more generally adopted, the telescopic jointed instrument of 
gradugj slope being the nemest approach to theory —Prof G 
F Fitzgerald, F RS, 1ead a pape: on the quantity of energy 
communicated to the ether by a variable current The author 
shows that an glternating electric curent, 1f 1t produces radiations 
of the nature of light, as ıt would do upon the most piobable 
interpretations of Maxwell’s electromagnetic theory of light, 
would radiate energy equal to #z* x N x 10-8 ergs per second, 
where zz 1$ the magnetic moment of the current and N 1» the 
number of its diternations per second —W E Wilson exhibited 
a simpleeform of reflecting spectroscope with a diffiactioa 
grating, which was described by Howard Grubb, FRS By 
employmgea pair of murois, by which the light 1s twice re- 
flected, the gecessity for having an insttumen® of mconvenient 
length 1s avoided —R J Moss,°F C S , exhfbited a 1emarkable 
spectmen of crystallised stibmite from Japan ‘The crystallo- 
graphic characters of similar specimens have iecently been de- 
scribed by E S Dana Mr Moss found that this stibnite may be 
regarded as practically pure antimony tersulphide ; a very minute 
trace of iron is the only mmpunty present in appreciable quantity 

Section of Natural Science Prof V Ball FRS, in the 
char —H St John Br&ks, M B , 1ezd a paper on the oste- 
ology and arthrology of the haddock (Gadus aglefinus) The 
chief featme of this paper wa» a description of the artrculations 
of’ all tha Bones and the attachments of the variou, ligaments 
The author diew attention to the beautiful arrangement of the 
articulations of the upper jaw of fishes which 1s seen to gieat 
advantage in this fom Ligaments passing fiom the palate 
bones to the piefhaxille of the opposite side are crossed by 
othgis passing from the ethmoid to the maxillz, the whole form- 
ing a latticg hkagriangement ® By these ligaments tfe compo- 
nent parts of the upper jaw aie kept 1n contact with a nodule of 
cartilage, which hes between them and the ethmoid —Prof V. 
Ball, F R S, exhibited and drew attention to a conglomerate 
of quartz pebbles which 1s found at the base of the chalk im 
cetan parts of the county of Antrim, and which appeaged to him 
to bé inconsistent with a deep-sea origin He also exhiwited 
bones of red deer, ox, pig, fragments of pottery and flint flakes, 
&c , from a kitchen midden at White Park, Bray, Co Antium 
Among <pectmens recently contributed to the Geolozic&l Museum, 
samples of spherical phosphorite from Southern Russtaewere 
exhibited, One of them, which had been sliced, sfows a 
beautifully 1adiqfed ternal structure , this, it 1s hoped, will Be 
figured apd published with details shortly —Dr W Frazer 
‘ead a note on bones and shells obtamed from drainage 
suttings at Sandymount —G Johnstone Stoney, F RS, ex- 
ubited cores of limestone found m the drift overlymg Cam- 
xian slates near Greystones, Co. Wicklow Water percolates 
hrough the drift, and, on reaching the Cambian slates, makes 
ts way ¢horizontally through the lowest layer of the drift, 
corroding the limestone_bouldeis, which form one of its con- 
tituents , cores of solid imestone are frequently found of some 
antastic form, 1n«the heart of a friable mass which 1emains in 
he part of à ponger fhat has been acted on by wate: charged 
vith carbonic acid Tis shows that the corrosion 1s still actively 
wogiessing, and that the drift 1s here Wndeigo.ng a change 
vluch 1s 1apid fiom a geological point of view The wate: alo 
vashes away the fine particles of clay, and the result of the 
hange 15 to alter a clay drift containing a great number of lime- 
tones with some stones of other kinds into a gravel containing 
tuefly these other stgne -+A G More, FZS, exhibited as a 
pecimen recently acquired by the Natural History Museum the 
jountam Goat (Mazama americana) from the Rocky Moun- 
uns This animal 1s remarkable for the abundance of its soft 
"hte hair, it has éhe general gppearance of the goat, and its 
oins somewhat resgnble those of the chamois 


PARIS 
Acatiemy gfe Sciences, December 3—M Blancha, 
resident, ın the chair —Note on the universal hour proposed 
y the Conference in Rolne, by M Faye The auth8r gages 
sveial objections agemat the adoption of Greenwich astrono- 
ucal time and meridian, calculating the longitudes from o to 
4h east, whigh might be convenient fog navigation and astro- 
omical purposes, but unsuitable for railways, telegraphs, govern- 
ient offices, and the public generally For the formula, uni- 


versal time = local time — (L + 12h ), where L indicates the 
longifude calculated east fiom Greenwich, he proposes to substi- 
tute, universal time = local time —L The formula would thus 
be simplified by the suppression of th: last term, and, 1astead of 
Greenwich astronomical time, the civil hom would be adopted 
as the universal hour Thus would be avoided the inconventence 
of disagreement between local and univeral time, which would 
otherwise be felt precisely ın the most densely peopled regions 
of thaglobe —Remarks on M Piarron de Mondésu's so called 
mechanical problem of the two chains, by M H Resal — 
On preventive inoculation. with artificially developed chafbon 
germs attenuated by the method of rapid heating, by M 
A Chauveau Of a large number of sheep inoculated with 
germs heatel to + 80° C, not one succumbed, although 
furthe: tests showed that the germs themselves bad lost none 
of then proltfic vitality —Summary reports on the results of the 
French mission to Cape Hoin astronomial observations bf? M 
H Courcelle Seneutl, tenestrial magnetism, magnetic registers, 
and photographic work, by Lieut E Payen, magnetic observa 
tions made at Orange Bay by M Le Cannellier , résumé of the 
meteorological observations made at Orange Bay between Septem- 
ber 26, 1882, and September 1, 1883, by Lieut. J Lephay.—On 
tle absorption hne produced by diluted blood in ihe violet and 
ultra-violet region of the spectrum, photographic reproduction 
of this line in solar light, by M J L Soret —On the secular 
variation 1n tbe direction of terrestrial magnetic force at Paris 
(continued), by M L  Descroix —Description of an “aero- 
plane” constiucfed for the purpose of furtherin@aerial naviga- 
tion, by M, de Sandeival —Supplement toa previous note on M. 
Tisserand's formula connected with the celestial mechanism, by M. 
Radan —Deteimmation of the mutual distances of the thi ee masse 
in the mechanical problem of the three bodies, by M A Lund- 
stedt —Theory of the 11cocheting action of spherical projectiles 
on the surface of the water, by M E de Jonquières —On the 
theory of Abelian integrals, by M E Goursat —On a theorem 
of Riemann connected with the functions of independent 4 vari- 
ables admitting 27 systems of periods, by MM H Poincaré and 
E. Picaid, —On the geomet ical curve of the fourth degree with 
two doublé points, by M Hu t —On the integration of a 
homogeneous rational function, by —Measure 
ment of the difference of potential of electric layers on the surface 
of two liquids in conta t, one illustration (continued), by MM 
E Bichat and R Blondlot —On M De-ains’ optical experi- 
poy dete:musation of fie optical constants of a birefractrve 
crystal ofone axis, by M Lucien Lévy —Reseaiches on the 
stability of solidified superfused sulphur, by M. D Gernez — 
On the artificial production of spessartine. (manganesiferous 
garnet), by M Ajex Gorgeu —Expeiimental researches on 
the development and accumulation of saccharine (the phe- 
nomenon edf ‘‘sacchaiogénie”) in beetroot, by M Aimé 
Girard —On the acelate of bypumay bichloretted ethyl 
(Gers - co yo ) obtained by the reaction of the mono- 
chlovetted chloride of acetyl on monochloihydric glycol, by M 
Lous Henry —Oa the conditions suitable for accelerating the 
oxidation of siccative oils, by M Ach Livache —On copper as 
a pieservative against infectious diseases, and on the absolutely 
harmless character of the powders of this metal employed by 
workers in copper, by M V Burq Fiom his further 1esearches 
the author mamtains, against recent statements to the contrary, 

at copper undoubtedly possesses certain pt ophylactic properties 
against seveial infectious maladies, end especially against 
cholera —Construction of the scapulo clavicula1 cinetuie in the 
senes of Vertebrates, py M A. Lavoeat —On the sexual 
and larval polymorphism of the plumicole Sarcopide, by 
MM E L Tiouesait and P Mégnin —Reseaiches on the 
physiological properties of maltose (continued), by M Em 
Basirquelot —On the Adapisorex, a new genus of mammals 
occuring amongst the Lower Eocene formations of the neigh- 
bourhood of* Reams, by M V Lemoine — On the dis 
covery of the genus Equisetum in the Kiunmeiidge clays of 
Bellême, department of Orne, by M L Crié —On the quater- 
nfcy hgmtes of Bois] Abbé, near Épmal by M P Fhche — 
On the remarkable sunsets observed at Paris and elsewhere in 
Fiance on November 26nd 27? b« M L Renou The author 
considers that this phenomenon may be connected with a condi- 
tion of the atgosphere which recurs oy the same day every year, 
Electric disturbances have been regularly observed between 
November 26 and 28 ever since the shower of meteors, which 
occurred on November 27, 1832 s 
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Physical Society, Nov ember 16 —The expeumerts with a 
view to determining the neutial pomt m the spectram in the 
case of the colour bhnd, which Dr Konig communicated to the 
Society m March last, bave since been farther prosecuted 
by him = With the help of the apparatus, formerly described, 
consisting of a pism, a movable collimator, and a telescope 
directed towards thegprism’s edge, Dr Kon g had now succeeded 
in determining 1n thirteen different cases of colour-blindness the 
place of the spectrum at which these colour-blind persons felt 
the ‘impressicn of white—of the place, namely, which ap 
peared to them exactly of the «ame hue as would a surface 
covered with magnesia and shone upon by the light of white 
clouds Each measmement was caned out eight times, and 
then the avefage taken, by which it appeazed that the error 
in thg single measurement was confined piobably between 
- oog and +05 milhonths of a millimetre Measure- 
ments carned* out with an individual for the second time 
after an interval of fourteen days, showed likewise the same 
exactness In the case of the thirteen cclour-bliad peisons 
wo were examined, among them being both red- and green- 
blind, tbe neutral point lay between «91 7 and 504 7 mullionths 
of a millimetie, wave-length If the pe-sons sc examine 
were sanged in accordance with the wave-lengtks of their 
neutral pomt, it was found that within the limits above specified 
they formed a fanly continuous series 1n which red- and gieen- 
blind persons togk their places mdi criminately, a result in per- 
fect agreement with former conclusions. In his efus: investiga- 
tions mto the subject, Dr Komg had furtaer found that the 
intensity of light exercised an influence on tne situation bf the 
neutral point, and had now further prosecuted this question by 
experiments on three individuals For the graduazion of the 
intensity of light he made use of two Nicol prisms m front 
of the c llimator tube, and found, in the case of all three 
individuale, that with increasing intensity of ligkt the neu- 
tral point approached clóser to the viclet end of the spec- 
trum Let the wave-length be taken as abscissa, and the 
intensity of light as ordinate, then w culd thee curve of 
the neutial POIs i aim st line, and would, unde 
great increas intensity, mount upwards almost perpen- 
dicularly —Prof, Schwalbe had yp the summer of this year, 
as 1n former years, visred several glacia! cavities, a branch 
of inquiry in which he particularly intgrests himsel* In tnese 
investigations he took special note of the cold winfls issuing f16m 
fissures and clefts of the places in question At QueStenberg, 
for example, ın the Southern Harz, he found a place where froma 
fissure ina steep gypsum wall of about roo feet high and having 
a southern situation, a wind issued with a ter@peratare of 3°C , 
while the temperature of the air immeazate’y surrounding it was 
20? C warmer The temperature 1n the stone fissures Was found 
by him to be still lower, the thermometer often showing zero 
there, while in the cavities themselves tke empeia:ue he had 
generally observed (m July) was 5°C Prof Schwalbe Lrought 
out the fact of the great diffusion of such glacial cavities Be- 
sides two in the Harz, he had this summe: c8unted as many 
as twenty to twenty five glacial cavities, mostly quite unknown 
h.therto, in the Kaist Mountains on the southern frontiers of 
Carniola With regard to the explanation of this phenomenon 
he still held by the view formerly «et forth byum, that the 
cold was caused by the water which had been cooled to 4° C 
f]termg through the porous stone, end he ceemed a. resumption 
of Heir Jungk’s experitfients on the cooling of the tickling 
water necessary to a definite decision on the cause of glacial 
cavities 2 . 
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Physiological Society, November 25 —In the Cortex of 
the vertical lobe of the bramm, Prof Munk had, as 1s known, 
demonstrated that the separate groups of voluntary muscles hdi 
each of them a definite central area whence ther, movements 
could be induced One part of this cortical area was recognised 
as the central seat of the muscles of the nape and neck, and 
after these two groups had been topically distinguished, Prof, 
Munk conjectured that the voluntary muscles of the larynx and 
jaws would be found to have ther, centre n the section ofehe 
membrane appropriate to the Jugular mescles Dr H Krause 
had put this conjecture to experimental proof, and found it con- 
firmed On bending bgck a dog's epiglottis and glrawing for- 
ward its tongue, the larynx could very readily be observed by 
daylight, and when the jugular part ofthe cerebral membrane was 
irritated Dy moderate electııcal currents, he invariably noticed the 
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rise cf the laryhx, the movement of the chordæ vocales to a place 
situated ın the middle between expiration and phonation, the 
rise of the palate, the contractiom of the constrictor pharyngis, 
and movements ef the hindermost parts of the tongye That 
the part of the membrane in question was the centre of the 
laryngeal movements was further confirmed by experiments of 
extirpation which were performed successfully on botlf sides 
with ten dogs The part of the membrane was experimented 
on in this way first on one side and then on the othêr, and after 
all mflammatory symptoms had disappeared, an@ the cerebral 
wounds were cicatrised or m process of cicatrisation, it was 
found that eight dogs had entirely lost the capability of bark- 
ing, and, on attempting to bark, uttered either no sound oi 
only a hoarse whine, such as new-born puppies emitted In the 
case of the two dogs which after the operation conte capable 
of barking, it appeared that the excision had been made too far 
on the outside, or not deep enoggh Scme dogs which after 
the operation wage no longe capable of barking Were, after 
several days, killed, when Dr Krause searched fof the nerve 
passages, which, m consequence of the iemoval of the cor- 
tical pait, were degenerated. In the ganghon myamillare he 
fond a part of the nerve fibres m a collapsed, discoloured, and 
degenerated state, and concluded tbat the fibres extending from 
the membranous centre of the larynx to 1ts motory nerves passed 
though this fanghon At the invitation of the President, Prof 
Munk gave a buef plan of the topogapity (f tbe membrane of 
the cerebrum, on which were projected the different sensible 
and motory neives of the separate parts of the body Ona 
diawing of the cerebral surface he showed the partwular sites 
which were the centres of seeing, heating, feeling, ané motion 
for the muscles of the eyesand the ear, for the face, tongue, nape, 
neck with Jarynx and throat, and fo: the thorax A particular 
locality was also pointed out for the muscles of expn ation and for 
those of inspiration The centies for the extremities had not 
yet been ewperimentally demonstrated, but no doubt they wêre 
Wtuated on the inside in the large fissme of ethe terebrum, 
wherg, on account of the unavoidable profuse bleeding which 
occured, operations were impracticable 
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MERRIFIELD'S “ TREATISE ON 
e NAVIGATION"? 


A Trelhtise on Navigation for the Use of Students By 
John Mernfield, LL D, FRAS, FMS (London 
Longman and Co, 1883) 


E author of this volume having been engaged for 
* many years in preparing candidates for the different 
examinations into which navigation enters, has felt the 
wang of a text-book embracing gll that the different 
examining boards enfbody unde? that head, and has 
endeavoured, and we think successfully, to supply that 
want by the present treatise 

The work, although entitled “A Treatise on Naviga- 
tion," deals only with one part, viz, that particularly 
relating to what 1s generally known under the name of 
dead reckoning, and does not touch on astronomical 
observation, which we presume Mr Merrifield classes 
uude: the head of nautical astronomy, but which 1s really 
the most important part of navigation The title there- 
fore is somewhat misleading Neither do we agree with 
the authof?s definition of theoretical and practical navi- 
gation, what Mr Merrifield terms practical navigation, 
viz themanagement of the ship, makinf and shortening 
sail, steering, &c , ıs usually known as seamagship The 
theory of navigation is surely the proving that by the 
application of certain problems the particular position 
occupied by a vessel can be accurately ascertained , 
whilst the practice is the actually finding the Ship's place 
by means of the instruments necessary to give the data 
required by the theory : 2^3 

But although some small points in thesWork may be 
selectegl which may perhaps offend the practrcal navi- 
gutor confident in his own ability, and consequently too 
much inclined to look down on the instructions of school- 
men, to whom he is far more indebted than he 1s generally 
disposed to admit, to the student this work will be found 
qnost useful the chapters are well arranged, the exercises 
at the end of each chapter are pertinent to the preceding 
text, and requfre him to digest the text in order to answer 
them satisfactorily We propose, however, to offer some 
remark#ang suggest some additions which the author 
may perhaps consider should another edition of his work 
be required = 

In the description of the compass one type only has 
been selected—that in use ın the mercantile marine No 
account 1s,g1wer of the instruments used in the navy or of 
Sr Willam Thomson’s mvention Thes is certamly a 
defect in the work, as if one instrument can be considered 
as of mare importance than another, in the navigatio& of 
a vessel, is the compass Without it, notwithstanding 
all the other improvements which have taken place in 
navigagion, we should be ın much the same position as 
the seamen of old, who were afraid to ventüire out of 
sight of land, *In fac? we have always fhought that the 
education*of? naval men so far as regards the compass, 
and. magnetism generally, has been very much neglected, 
and its vast importance hfs hitherto not received that 
attention, ın tieatises on navigation, it deserves Mr 
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Mermfield has made a great stride in'advance, as he 
treats, in his ninth chapter, of the coefficients and the 
means of correcting the compass for the local attraction 
ofthe ship This is a subject of great importance in the 
present day , all navigators should be able to adjust their 
own compasses, and should have the means of doing so 
at their disposal, as a compass might be disabled in any 


vessel, and in war-ships, particularly, a general action 


might cause the loss of the correcting magnets of every 
vessel ın the squadron, when, unless some office: on 
board could replace them, and correct the compasses, the 
fleet might be placed in a most critical position, more 
especially in thick weather or when entangled amongst 
shoals We doubt if the latter contingency has,yet excited 
any attention, yet its importance willbe at once seen if 
we suppose that one ship only in a squadron has had her 
compass disabled in action and that subsequently thick 
weather prevails Such a ship endeavouning to obey the 
signals of the admiral might either fall into the enemy’s 
hands or by fouling vessels in her own squadron tem- 
porarily render them unfit to renew the engagement 

Whilst consideiing this contingency, it might perhaps 
be as well to diaw attention to the*fact that, in addition 
to our ironclads, many large steam-vessels are now fitted 
with sirens in place of the ordinary steam-whistle It 
would theiefore seem expedient that some definite means 
should be enforced to prevent their signals being mistaken 
for the sirens sounded in foggy weather from hghthouses 
and lightships 

In describing the mode of correcting the compass for 
thé effect of local attraction no notice is taken of the 
method of doing so by i net—often adopted in 
thenavy We are, however, glad to see that Mr Mern- 
field refers the student to the works of Sir George Airy 
and Ser Fredertck Evans, to both of whom sailors owe a 
@ebt of gratitude That we are able to navigate our large 
iron ships and armour-plated vessels with the same facility 
as the old wooden ships of the past ıs due almost entirely 
to their Jabours, combined with those of the late Archibald 
Smith, FR S 

In the chapters on the various methods of finding the 
position of a ship by dead reckoning, known as the 
“sailings,” we do not find much improvement on the 
works 8f the older writes except in one paiticular— 
Mercator’s saihng This, which is the most accurate 
method of dead reckoning, 1s treated of in a separate 
chapter, and the formula for calculating the meiidional 
parts for the spheroid, as well as the sphere, 1s now for 
the fist time published in ¥ A Treatise on Navigation.” 
the only work of the sort in which we remember to have 
seen 1t before being Galbraith’s “ Suiveying" It is true 
that Riddle, in a note, 1efers the student to Gauss’s 
paper, published in the Philosophical Magazine for 1828, 
and Mendoza y Rios, in his tables, gives the meridional 
parts for the spheroid as well as the sphere, but does not 
say wh&t compression he used in the calculation Mr. 
Merrifield, however, seems to be the first to give the 
subjeet that prominence in “A Treatise on Navigation ”’ 
we think 1t  deserges, enore especially now bm 
ste£&mers running from England to the United States are 
reaghing the extraordinary 1gte of 450 miles a day, and it 
1s no unusual thing to be two or three days without ob- 
taming astronomical observations It therefore becomes 
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necessary to use the most rigorous means to calculate 
the position by dead reckoning, so that the errors of 
steering, &c , may not be augmented by errors in calcu- 
lation Such being the case, we regret that Mr Merrifield 
has omitted from the chapter on traverse sailing the 
waining given in Rape: that, especially in high latitudes, 
the differences of loggitude should be found on each 
course, instead of the departures being lumped and tht 
difference of longitude found from the result 

In the chapter on soundings and tides (No 10), Mı 
Meinfield has published the system of the late Sir Francis 
Beaufort for ascertaining the height of the tide at any 
moment provided we know the 1ange and time of high 
water “This is the method generally adopted by sur- 
veyors when cuctmstances prevent ther having a tide 
pole on shore, and 1s traditionally known amongst them, 
though not hitherto published It 1s fanly accurate when 
the diarnal inequality 1s inconsideiable, and we can 1e- 
commend it as being sufficient for all practical purposes 
in finding the depth of water to be added to the soundings 
on the chart in places like the Bristol and Irish Channels, 
where it 1s necessary, owing to the laige ranges, to take 
the state of the tide into consideration in judging the 
position by soundings in foggy weather, or in calcd- 
lating when a bank o1 flat can be safely crossed The 
fact that in ivers or harbours certain winds affect the 
height and that atmospheric pressure also has an influence 
over tides may be safely ignored in the open sea, as their 
combined influence would probably never exceed half a 
fathom, but a range of fiom three to five fathoms can 


never be lightly considered by md navigator * 
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Farm Insects Being the Natural Históiy and Bconomy 
of Insects InJurious to Field Crops, and also thf$se 
"which Infest Barns and Granaries, with Suggestions foi 
their Destruction By John Curtis, FLS Pp 540, 
with 16 Coloured Plates, Royal 8vo  (Loftdon John 
Van Voorst, 1883 ) . 


es 
THIS 1s simply a reissue of Curt,s's classical work , ıt had 
long been “ out of print’’ ın booksellers’ phraseology It 
1emains the best book on economic entomology that has 
appeaied 1n this country, and has certainlv served as a 
model for the Reports of various State entomofgists on 
the other side of the Atlantic No other author here has 
gone into the question of special injurious insects with the 
same care and minuteness, and it may be said tha®(with 
the exception of certain Reports issued in Afnerica) 
there 1s no similar collective work faithfully illustiated. by 
the author's own pencil Tbe plates'and woodcuts are in 
Curtis's best style, and if he had been an entomological 
artest only, his work would have remained ginsurpassed 
Opinions may be divided as to the desisability of re- 
issuing such a work *untouched, when so many years 
have elapsed since the publication of the chapters in the 
Proceedings of the Royal Agricultural Soctety that formed 
its basis Much and valuable additional information has 
been obtained since the original articles were wħtten, and 
very much alteration in nomenclature has resulted from 
the efforts of systematists to place this branch of entomo- 
logigal science on a sounder footing, but the facts*1emain 
mactically unaltered, and theie*iset@e chaym of a certain 
originality m the author's style that any radical recon$truc- 
tion might have destroyed : e 
Nevertheless we do thin it a pity that some one could 
not have been found with sufficient knovfledge and courage 
to re-edit the book and bring it dows to date On the 
‘a . 


. 
other hand, this process might have resulted in ghe work 
being no longer “ Curtis’s Farm insects" Its value would 
be destroyed if rewgitten, even by the most experienced, 
and we think the only practicable method of dealing with 
i in an absolutely new ection would be by means ef 
copious annotations, not by recasting the whole 
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Evolution of the Cetacea 


. 

I AM glad to be able to assuze Mr Searles Wood that I have 
long been familiar with the specimen called PaZeocetus sedguncki, 
preserved in the Woodwardian Museum at Cambridge, and have 
repeatedly examinéd it with much interest It 1s undoubtedly 
Cetactan, and allied to the genus Balenopma, as Mr Seeley 
demonstiated, though differing in smaller size and some other 
characters from any existing species As, however, the light it 
throws upon the evolution of the Cetacea 1s very small*com 
pared to the time that would tave been taken up in discussing 
its bearmgs, I did not think it woith while to allude to it 
m a lectme of wh.ch the length was necessarily lumited 
Tt ıs, after all, a most unsatisfactory fragment, as i@s geological 
age 1s, and probably always will 1emain, a matter of doubt 
Allowmg, howeger, the utmost antiquity assigned to dy my gigu- 
ment would rather be strengthened than weakened Nr Searles 
Wood seems to have missed the fact that my chief contention 
was against the prevalent view that the Cetacea have been de- 
11ved from the Carnivoia through the Seals, Any evidence which 
throws baeketheir origin in time and derives them from some 
moie genealis@l type of mammals would militate against this * 
view, No one can suppose that the Ungulata originated at the 
commencemtnt of the Tertiary period, as we know that they 
weie then already differentiated into gieat and distinct sections 
eTheir primitive ancestry must therefore be looked for far back 
in Mesozoic gmes That I thought the Cetacea existed before 
the Tertiary period I distinctl” mtimated by suggest g, as an 
explanation of the absence of their remams in the c alk, that 
they might then have been inhabitants of great inland waters, 
but having had so many wammgs of the fallacy of negative 
evidence in geology, I do not yet despair of the discovery of 
a veritable Cretaceous whale W H. FLOWER 


~z ~ 
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The Java Eruption 


I HAVE been greatly interested in your noff on M Renard's 
researches as to the composition. of the volcanic material &Jected 
during the recent eruption of Krakatoa The dihfw as stated, 
aie those of a magma that would have produ&ed an andesite 
with rhombic pyroxene Now such an andesite pecurs at so 
magy pomts, and in such immense masses, round the great 
Pacific ** eucle of fire,’4that ore is tempted to ask if it may not 
specially charactense this important volcanic iegion I will, 
with your permission, briefly refer to some published, and one 
or two unpublished, facts with regard. to thee dwtrybution of this 
andesite (called, hypersthene andesite by Whitman Cross and 
ene and bronzite-andesite by F Becke) round the Pacific 
cucle 

n the Neues Fahobuch foz 1881 (Berlage Band 1881, 467) 
Di Oebbeke descubes, under the term augite an@gsite, a rock 
fiom the Sierra de Marıveles,-Luzon Owing to the gandness 
of the author, I have a section of this rock before me as I write, 
ang I haye httle doubt that the strongly pleochroic engneral 15° 
mainly, if not entirely, a rhombic pyroxene — Augite, however, 
*s also present e bd F 
* Passing tothe other side of the Atlantic, we hawe recent evı- 
dence to show that a rock of the same type occurs along the Ime 
of the-Rocky Mountains and the Andes e 

In Bulletin No 1 of the US Geological Sui vey (1883), Mr 
Whitman Cioss describes a hypersthene-andesite from Buffalo 
Peaks, Mosquito Range, Colorado 


^ 
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In the American Sour. of Science for September, 1883, 
Messrs. Hague and Iddings prove that the four great volcanic 
peaks of Mdhnt Rainvier, Mount Hood, Mount Shasta, and 
Imssen’s Peak, rising to heigh® of from 10, 500 to 14,444 feet 
above seft-level in California, Washington Terrflory, ar Oregon, 
are mainly composed of andesitic lavas and tuffs, in which 
hypewsthene is the predominating bisilicate, 

Am the Geological Magazine for July, 1883, Mr. Waller de- 
‘scribes.a_sigilar.rock:from Montserrat, and T have just analysed’ 
one for Profe Bonney: from Old Providence. Island in the Carib- 

< bean Sea. Prof. Bonney also informs me that-he has found the 
thombie’pyroxene in the andesites brought b 
from Pichincha and Antisina. 
~~ Tt must not, however, be supposed that the rock is limited 

siiper tothe Pacific region or to the Tertiary and Recent periods. 

; M, F@ugue has shown that hypersthene occurs in the Santorin 
lava of 1866. 

Niedzwiedski described a fhypersthene-audesite from Steier- 
mark in 1872. Mr. Whitman Cross and my®lf have recognised 

the rhombic pyroxene in manf well know ‘Hungarian rocks, in 
¿which it had previously been regarded as augite. Lastly, thanks 
to kind asfistance rendered by Prof. Rosenbusch, I have been 
enabled to’ show that. some Paleozoic lavas and taffs of the 
“Cheviot regionvare: of essentially the same type (Geol. Mag., 
March, June, and August, 1883). J. J. Harris TEALL 
“72, Cumberland, Road, Kew é 
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Diffusion of Scientific. Memoirs 


Prow, TArr's admirable remarks on the moral obligation laid 
upon “every society whose memoirs are worthy of appearing in 
print" to disseminate its publications must. have awakened a 
cordial responsqin the minds of many whose lot is cast in some 
rovincial city or outlying local ccllege. It is only too true that 
tffe; volumes of the: Cambridge Philosophical Transactions are 
“almost inaBBessible " to» many like myself; who .often find 
themselves.tfhtalised. by. the desire of consulting: some: of the 
classical masterpieces ofresearch» or analysis thereimendhrined, 
‘whichy-therefore, are not: to. be consulted withouta pilgrimage to 
Cambridge or to London, Yet. I hardly. understand why Prof. 
i d---save.for.the occasion of reviewing theshappily. ex- 
oirs of: Prof, Stokes—have.chosen the. Cz bridge 
^; as the one instance of '* inaccessibility,” ¢ince it is 
ually to be regretted that a memoir published. in the 
2 ons of the Royal Society of Lidinburgh—and. there arce 
‘masterpieces cf research and analysis by the score i fvocably | 
buried therein equally necessitates a pilgrimage on the part of 
the provincial render, ` I, for one, shall be extremely glad if Prof. 
Tait wl act upon his own preseription—that simple, easyture— 
and. consider himself: “bound to disseminate a:* widely as 
possible ” ‘the memoirs which he has himself consig :ed to those 
very inaccessible Transactions, 1 doubt, indeed, if. even Prof, 
vhas realised the difficulty besetting. a. would-be reader of 
i il memoirs and. researches, who. is compelled to -journey 
"from one shore of England to the other inorder to consult the 
Edinburgh: 7) yansaggons, the Cambridge T vansactions, the 
Comptes Rendus, the volumes of Posgendorff’s Annalen, or 
“those ofstlee Anyays de Chénite et de Physique, or the memoirs 
“any one ef the five great Academies. of the European 

i StLyANUS P, THOMPSON 


ntinent; h 
University College, Bristol, Decembe I4 
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Deer and their Horns 
© THR question jg aktet asked, What.b 
“every year in the deer forests? the number pickedeup or found 
hardly accounts for all those which have been shede It is said 
that the deer themselves eat them, It is difficult to conceive how rj 
a deer, with ita toothless upper jaw, can eat a hard bone—for 
such is a shed gorn-—bnt- it- seems “probable, nevertheless, that 
they:do:so.e I picked up a horn -recenjly in the deer forest at i 
Dunrobin which appears to show thatit has-been in great part | 
(o ea n away end this, T think, was the opinion of the members@ 
-of the. Zoological -Society to whom I exhibited it last Monday. 
On inquiry from the Hftad-keeffer at Dunrobin, Mr, farges Inglis, | 
I Bnd- that it i» the general belief that the deer do eat the 
éd st the appearance of the 





ecomes of the horns shed | 














| information than I know my 


| @ Cambridge, Mass., calling attention to the 


s 


gnawed and mumbled by the cutting teeth of thefower and the- 
toothless gums of the upper jaw. It would appear, therefore, 
thirfk, that deer do eat some at least of the shed horns, and this 










Gnawed 


Red deer's horn, eaten (by other deer 
. land, 1885. 


is rendered the more pro 

Inglis, that there are no foxes or other a 

forest to account for the migchief, 
December 8 


e ' I BEG l&ve to info: 


?) picked up in deer forest, Suther. 
A young stag's horn. 


«act, according to Mr; 
ee this particular’ 
J. FAvRER 


rm you that I am. unable to say. from:per- 

sonal nowledge whether itis the stags or hinds that eat the 

shed horns in the forest, I have never seen either eating horns, 

but I have no doubt they do so, probably both stags and hinds, 
“I have neve known dogs to eat deer-horns, 


and we have no 
foxes in our forest, and very rarely any dogs are to be seen 
in it ;e' even although th 


ey should eat them,' the number of 
pieces we find all the year round, nearly all partially eaten, 
leaves no room to doubt that no other animal. could have eaten oo 
them. I think they commonly eat them: after: they have been 
lying exposed to the weather for some times the horns are then —— 
softer from exposure. : uS PUE 
* In every case that I have seen, they commence atthetopor | 
point of the horn, and eat down towards.the root or burr p the: 
latter partis often left uneaten, As soon.as I can collect afew.” 
specimens will send them to you. ; 
** We often find horns entire. without any marks of teeth on 
them, but those are mostly not long shed, I have also got horns 
that had apparently lain for years without amy marks on them. 


But of course no one would expect all the shed horns to be 
eaten, 


*. 
“Tam sorry tht I cannot 
am also sorry that as yet I 





*. 
give you- more: information, and T 
nave not been able to collect more 
self, but when I have any fresh 
** JAMES INGLIS 


} 
evidence I will let you know, 
e November 18” 


ee. 


Sprengel on the Fertilisation of Flowers 
Is NATUSE, vol. xxix. p. 20, is a letter from P 





rof. Hagen 
fact that Sprengel 
f flowers. wa: 







Geatise on the strueure aflde fertilisation o 
unapprecifted in his own day.  Nowit so happened that 
week or tyvo before reading this I,took up by-chance- 





l horns, whil specimen here re- | 
d fog confirms the popular belief. The: marks on it Sre 


would be made by the. broad. incisors of the lower jaw, 
"appearance generally suggests that the horn has been 
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ok 
troduction to Physiological and ied Botany 
James Edward Smith, te American edition, dated 18 

p. 208 the author says :[—. : ; 
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“Sprengel Has ingeniously demonstrated, in some hundreds 
of in tances, how the’ corolla serves as an attraction to insects, 
indicating by various marks, sometimes perhaps by its sceht, 
where they may find honey, and accommodating them with a 
convenient re«ting-place or shelter while they extract it. This 
elegant and ingenious theory receives confirmation from almost 
every flower we examine, Proud man is disposed to think that 

t Full many a flower is born to blush unseen,” 
because he has not deigned to explore it; but we find that even 
the beanties of the mos? sequestered wilderness are not maddiin 
vain. They have myriads of admirers, attracted by their charms 
and rewarded with their treasures, which very treasures would 
be useless as the gold of the miser to the plant itself, were they 
not thus the means of bringing insects about it." 

It seems to me that this is a pretty decided iadorsement of 
Sprengel’s views, W. WHITMAN BAILEY 

Brown University, Providence, Rhode Island, U.S.A., 

- December 4 


Salt Rain and Dew 


I sent Mr. H. N. Draper's letter (NATURE, vol. xxix. p. 77) 
to my father-in-law, Dr. Petzholdt, of Dorpat University, who 
has made a special study of South Russia, Caucasus, Russian 
Turkestan, &c., and his reply is that it is a fact long known to 


chemists that the aqueous vapour in the atmosphere due to the | 


evaporation of sea and sait-lake waters invariably contains 
chloride of sodium, which is precipitated to the ground by rain 
and dew. Dr. Pet@oldt is not aware, however, thatthe pheno- 
menon is more striking on the coasts of the Caspian and Aral 
than in other localities. Inthe d#nalen der Chemie und Physth, 
vol. xxxv. p. 329, Liebig writes : ‘ All the rain water which fell 
in Giessen (Hesse) during two years, in seventy-seven rainfalls, 
contained salt.” F. GILLMAN 
Quintana 26 (Barrio Arguelles), Madrid, December 6 





Lunar Rainbow 


ABoUT 6,20 this evening I was fortunate enough to ob@erve a 
fine lunar rainbow. Preyious taj earance there was a halo 
caused by a band E. -st¥aul, which gradually developed into 
a crescent-shaped rainbow, which, aftegdisappearing for a minute 
or two, again was observed, only circular, finally fading away as 
the clouds dispersed about 6.40. e C. H. RQMANES 

Beckenham, Kent, December 11 5 


AT 1.30 on the morning of the 12th inst., during the progress 
of the storm, I looked out of tbe window in aenorth-easterly 
direction and observed a beautiful lunar rainbow. The arc at 
first was complete, and faint traces of prismatic colours, espedially 
on the outside, were noticeable. A portion in the middle having 
for a moment disappeared, the complete arc again again became 
visible, but with only a whitish colour. M. F. DUNLOP 


Greenwich, December 15 
. 





PROFESSOR NILSSON 


TRE oldest naturalist in the world, as respecfs both 
age and the priority of his writings, has now left it. 
S. Nilsson of Lund, in Sweden, was born in 1787, and 

therefore. was nearly a qgntenarian at the time of his 

death. His earliest publication was in 1812, being a 

paper on the various methods, of classifying the Mam- 

malia; and in every subsequent year hê enriched the 
scientific literature of his own and other countries. The 

Annals and Magazine of Natural History and the Re- 

ports of the British Association for the Advancement of 

Science, for instance, contained several articlesfrem his 

prece pen. He especially devoted hinfself to the 

auna of Scandinavia, and became the pioneer of that 
host of naturalists who have so ably distinguished them- 

selyes by similar researches and publications. He was a 

Mologist; palaeontologíist, antfirepBlogists ethnologist, aad 

antiquary: Nihil tetigit quod non ornavit. ^ 
His works consisted chiedy of scattered pape ; but 

in 1822 he published his "* Historia Molluscorum Suecie 


Terrestrium et Fluviatilium," which Ras stili a standard 
. 


. 


e * 


| 


| 





reputation. . As it did not include the marine or Baltic Mol- 
lusca, the gap was twenty-four years afterwardsgnore than 
filled up by the eminent Prof.aLovón ; and that depart; 
ment of the Scandinavian fauna has now, through the 
continual labours of the late Prof. Sars and his no less 
eminent son, Dr. Danielssen, Mr. Herman Friele; ghe 
Fraulein Esmark, Dr. Westerlund, the late Mr. Malm 
and his son, Prof. Steenstrup, the late Dr. M@rch, Dr, 
Berg, Dr. Collin, and many other conchologistg, received 
as great a degree of attention as has been bestowed on 
any region of the earth's surface and its circumjacent 
seas. E 
The subject of this memoir was, at the lastanentioned 
date (1822), Regius Professor in the Academy. of Lund 
and the Director of the Museum of Natural History there. 
One of his former pupils, Prof. Qtto Torell, is well known 
to all naturalists @y his exploration of Spitzbergei ,and 
his present positiom as the Director of the Geological 
Survey of India. 

We ought to be thankful in recollecting tiat other 
veterans of science are still among us, viz. Professors Owen 
and Milne-Edwards at the age of eighty-three, and .Dr. 
Isaac Lea, in lys ninety-third year. The study of natural 
hissory is evidently conducive to longegitye n 

J. GWYN JEFFREYS © 





SEMITICO-OCEANIC LINGUISTIC AFFINITIES 
T? the Transactions of the Royal Society of Vitoria 
for May, 1883, the Rev. D. Macdonald contributes . 
a paper, in which he endeavours to establish the identity 
of the Oceanic and Semitic languages. This fs announced 
as an important discovery both ethnologically and frome 
the theologi@al standpoint. It flears up, We are told, 
“the hitherto impenetrable mystery surroufiding the 
origin of the Oceanians," because “the Semitic language 
could only have beer carried into Oceania by Semites 
from the Semitic mainland." It also disposes of the new- 
fangled “ ev@ution theory," which draws support * fron? 
the existence of savages and the supposition that they are 
descended from ‘hairy quadrupeds, . . . for it shows, as 
to one of the *greatest bodies of savages, that they are 
dscended from the most renowned and civilised people 
of antiquit¢.” Certainly these are weighty conclusions, 
which, if established, would fully justify the furgher infer- 
ence that “this discovery is more important on the whole 
than that of the Assyrian or Euphratean inscriptions 


| deciphered of late with such marvellous ingenuity.” 


By “ Oceanic” the writer understands all the languages 
except the Australian current in the Indo-Pacific insular 
world. These he evidently regards as constituting a 
single linguistic family, the Malayo-Polynesian, “ com- 
prising the Malagasy, Malayan, Polyndtian, and Melan- 
esian, better called the Papuan." His philology has thus 
not got beyond the days of Forster and Mafsgen, or the 
earlier writings of Prof. Whitney, all of whdħ are appealed 
to in support of this no exploded theory. "The readers 
of NATURE need scarcely be reminded that from the 
Malayo-Polynesian must henceforth be detached all the 
strictly Papuan and Melanesian tongues, as constituting 
a fundamentally distinct order of spegchy itself doubtless 
embracing many stock languages. Henfe the same 
reasoning process that establishes the identity of Semitic 

d Oceanic would also establish the identity of Semitic 
Sith any other stock languages wherever spoken. The 
process thus proves too much, that is, provesspothing. 

Although Semitic is bere compared generallygwith the 
whole of the heterogeneous “ Oceanic" group, it is re- 
narkable that Efatese is taken as the chief poifitsof con® 
parison, not that this is claimedgto be g typical member. 
of the Oceanic group, but merely because. it. bappens to 
be the dialect with which the writer if Most familiar. 
Now in Efate, a small island about the centre of the 
New Hebrides, there is £ good deal of linguist. con- 
fusion, strictly Polynesian (Sawaiori) dialects being 
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spoken at the Polyne&n settlements of Mel and F 1l, 
while Meļanesian idioms prevail elsewhere But from 
che examples adduced, ansl especially from such agglutin- 
ating fprms as »utángu, miáma, miténe = m% your, his, 
eye (mdta = eye), ıt ıs obvious that the Efatese in ques- 
tiog 1s not an Oceanic (Malayo-Polynesian) dialect at all, 
but a strictly Melanesian tongue affected by Oceanic ın- 
fluences, The language on which the author mamly 
relies 1s gonsequently useless as a point of comparison 
between the Semitic and Malayo-Polynesian families 

The actual relation between these two families 1s again 
stated to be “that of an ancient to a modern language, 
as Latin te French, Saxon to English This implies that 
we shall find the Oceanic, as compared with the Semitic, 
characterised by phonetic and grammatical decay, &c 
Doubtless there ıs rn. Oceanic, as in all linguistic groups, 
abundagt evidence of decay But, aseompared with the 
Semitic, it must be regarded not as à modern, but as an 
almost infantile, form of speech — Semitic stands in some 
respects en a level with, if not even on a higher footing than, 
Aryan itself, as regards its grammatical evolution, whereas 
in Malayo-Polynesian the verb 1s not yet clearly differen- 
tiated from the noun Thus even in Samgan most of the 
so-called verbs are merely nouns modified by detached 
relational particles, and, like the adjectives, forming re- 
duplicate plurals Compare zofo = to sit, pl nonofo, 
with A&/e = great, pl /e/e/e This instance alone will 
satisfy the ordinary linguistic student of the prodigious 
gulf that separates the Oceanic from the Semitic with its 
highly complicated system of verbal conjugation 

And how does the writer propose to bridge over this 
gulf? Mainly by a string of words taken without method 
from gny«iven Ocearfic language, and compared with 
any membri of the Semitic group to which ıt may happen 
to bear some faint resemblance in sound if not m sense 
No attempt is of course made to establish some general 
preliminary system of *lautverschiebung," witbgug which 
adi such comparisons aie absolutely destitute ef any scien- 
tific value They resolve themselves mainly ufo ono- 
matopceic forms, the common property of all articulate 
speech, or into some of those numerouse etymological 
curiosities which can always be found by the diligere 
seeker, but which are such teirible pitfalls for tee unwary 

Most of the Hebrew terms themselves are moreover 
takeg either ın secondary and later forms, or eelse in 
secondary and later meanings, forms and meauings which 
are consequently useless for the purpose of comparison 
between the organzc Semitic and Oceanic languages 
Thus the Efate mztaku = to fear,1s compared with the 
Helyew dag But this dag, or rather daag (3X7, Jer xvii 
8) ıs a comparatively modern form of an older déaé 
(2871), which primarily means zo melt, and which neithet 
1n sense, nor sound shows any further resemblance with 
the M'lanegu* zzzaku This 1s only one instance from 
among many “The further back these supposed paral 
lelisms are traced, the more diverfent become the lines 
until at Jast they fade away into parabolic curves, ard 
leave the gulf between these Jinguisti@ systems more 1m- 
passable than ever 

Mr Macdonald dpes not expressly mention the “lost 
tribes" But St is on tbese flimsy grounds that, in a 
slightly incoherent concluding sentence, he claims to have 
rediscovered in the South Seas a lost Senfitic people, 
“their language full-orbed and in all its living vigour’? | 

e A H KEANE 


ee AMERICAN WHEAT?) IMS e 
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TEIS 1s a pamphlet isgued by the Chemigal Division 
of the Department of Agriculture, S, and is 

further specified'às Bulletin No 1 Itmay be described 


t An [gvestigation of the Composition gf American Wheat and Cofn ” 
By Clifford Richardson, Assistant Chemist (Washington Printing Office, 
1883) 





as an elaborate monograph upon the composition of 
American wheat, and the subject 1s handled with great 
thoroughness, although the value ofthe result obtamed 
falls considerably short of being starthng It is a 
specimen of painstaking analytical work which may form 
the basis for generalisations of value in the hands of 
able agricultuusts and statisticians 
The variation ın the composition of the wheat gram 
itself as affected by climate 15 rendered evident, and a 
comparison 1s instituted between the composition of 
European, American, Egyptian, and Australian wheats 
The author in the first place produces elaborate tables of 
analysis, showing the composition of numerous varieties 
of wheat Secondly, he considers the composition of the 
typical or average wheat of each of the American States 
Lastly, be compares American wheats with those pro- 
duced in other quarters of the globe Among tHIS mass 
of analyses it 1s difficult to arrive at conclusions, and 
there is some dange: of falling into error Mr Chifford 
Richardson finds that American wheats are drier than 
European wheats ın the proportion of 10 27 to 14 per cent 
of moisture The percentage of dry matter 1s conse- 
quently much higher, and the grain is proportionately 
more valuable The carbohydrates average 72 per cent. 
instead of 68 per cent as 1n the case of English wheat 
for example "Theamount of fibre 1s also less in American 
wheats  4'he ash constituents are most abundant in 
wheat from newly cultivated tracts, and on old worn out 
lands both the ash constituents: and nitrogen are con- 
sidered to have diminished 
American wheat 1s, howevei, deficient mn albuminods to 
a degree which appears to disconcert Mr Richardson 
more than we think it need In American wheat we 
evidently have a small gram, specially free from fibre 
(bran), peculiarly dry, very rich in carbohydrates and oil, 
but deficient ın albuminoids European wheats some- 
times contain 19 5 per cggt of albuminoids, and ordinarily 
I3 percent American wheats*con™".ypon an average 
II 95 per cent. of albuminoids, but in Oregon and on the 
Pacific coasts only 86 per cent Mr Richardson seems to 
overrate the 1mporéance of this fact He appears to be in 
edouh as t6 the true importance of the albuminoids when he 
says, ' The albuminoids are regarded, and probably rightly, 
as the most valuable part of the grain” He might, how- 
ever, have been led by his investigations to doubt how 
far a high percentage of albuminoids is the best mdica- 
tion gf qualty ın wheat First, Australian and Egyptian 
wheats are both somewhat deficient in albuminoids, and 
are yet known to be remarkably fine He also notices 
that while Oregon and Californian wheats contain com- 
paratively low amounts of albuminoids, the grains are 
large and handsome He further points out that the pro- 
portion of albuminoids in spring wheats 1s higher than in 
winter wheats, although he fails to notice that all wheat- 
growers know that winter wheat is better than spring 
wheat  fiaving concluded that American wheat is at 
fault 1n this particular, he endeavours to explain why 
such 1s the case with a*view to zgmedying the defect So 
far from being a fault, the richness of American wheats 
in starch, and the compaxzatively smaller proportion of 
glutin, appearseto us as indicative of its high quality 
“Tail” corn contains more glutin than “head” corn, 
and badly matured grains are usually rich. m this 
important constituent A little consideration as to the 
constitution of a grain of wheat will show that the glutin 1s 
not the be$tecriterion of value The outside layers of the, 
grain contain the glutin, and then honeycomb cells in- 
close the starchy interior This outer portion of the 
kernelis fhe first to ripen while growth stil contmugs 
along the axis and in@the*centre The fully mature 
“grain, arffact, becomes like a well-packed trunk, thoroughly 
stuffed out, and this with starch grams If we are cor- 
rect in this view of the maturis of the g1am, the per- 
centage of glutin mu%t diminish in proportion as starch 1s 
a 
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deposited, ahd increases in relative weight We are d.s- Mr Bishopsthus writes to the 5 aturday Press (published 


posed to think that the carbohydrates, and not the albu- 
munoids, must be taken as the true criterion of quality in 
wheats, and that, judged by this test, the Americans have 
no need to fear that their wheats are inferior to those of 
Europe 

The author finds a difficulty (p 33) ın accounting for 
the small proportion of water in American wheats Any 
agriculturist would kave been able to tell him that well- 
developed, thoroughly matured, and well-harvested wheat 
alwayg contains a less proportion of moisture than wheat 
m an opposite condition It ıs due partly to simple 
drying, but also to the fact that good wheat 1s thoroughly 
filled up with starch cells (carbohydrates) and that there 
are no fissures left for moisture or air to lurk ın Well- 
fed meat contains less water than badly-fed meat foi the 
sam€Peason, viz the thorough filling up of the internal 
spaces with fat cells A little attention to the structure 
of the wheat grain would have enhanced the value of Mr 
Richardson’s monograph 

The fact that unripened and badly matured wheat 1s 


often rich 1n glutin ıs well known to chem.sts, and we aree 


disposed to think that the richness of European wheat in 
this constituent 1s partly due to the fact that 1t 1s often 
defectively matured 

After treating exhaustively upon the composition of 
American whea@, the author proceeds to treat of flow 
and bread, and lastly of other cereals and maize The 
pamphlet certainly repays the trouble of perusal, ‘and 
indicates the vast pains which ıs now being taken by the 
United. States. Government in order to bring scientific 
knowledge to bear upon its most important industry The 
wheat production of each State 1s watched with minute 
caie, and the quality of the produce is subjected to 
analysis It 1s gratifying to notice that Canadian wheat 
15 1n all 1espects equal to that grown 1n the United States 
i a, JOHN WRIGHTSON 
College of Agricetturey Downton, Salisbury 
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THE REMARKABLE SUNSETS 


INCE our last number appeared the view that tht 
recent wonderful sunrise and sunset phenomena have 
really been due to the terrible eruption of Krakatoa in 
August last has been confirmed in the, most definite 
manner -Material brought down by rain in Holland and 
snow in Spain has on microscopic examination próved to 
"be .dentical with actual products of the eruption brought 
from Krakatoa 1n the ordinary manner 
The following letter to the 7:27:25 from Mr Joseph 
"McPherson, an eminent geologist now .n Madrid, must 
"be read in connection with the letter ftom Holland 
given below —“ Desirous of obtaining positive proof of 
the brilliant theory put forth ın you: columns relative to 
the cause of the remarkable appearances at sifnrise and 
sunset which have for many days excited publit attention, 
I have this day analysed some fresh-fallen snow with the 
following 1esults, namely, that I have found crystals of 
hypersthene, pyroxine, magnetic iron, and volcanic glass, 
all of which have been found in the agalysis lately made 
at Paris of the volcanic ashes from the éruption of Java ” 
This being so, every fact connected with the displays 
instead of losing really gains an additional interest, and 
now that we know we are in presence of the work of the 
uppe: currents each date becomes of gieat pore 
e'}a)lhe extraordinary fact now comes out that before even 
the lower currents had time to carry the volcanic products 
to a 1egion so near the eruption as India an upper cur- 


mie from the east had taken them in a straight line vef 
t 


He Seychelles, Cape Coast" Cesfle, 1 ridad, and Panama 
‘to Honolulu, in fact very nearly back again to the Straits 
of Sunda! The 5th of September is now fixed,from two 
souices as the date of the first appearance of the strange 


` phenomena at Honolulu ^ 


at Honolulu, September 22), which has bees forwarded 
to us by the courtesy of he Hawauan Consul gt 
Glasgowe— ,* . 

“I first noticed these peculia: appearances on Wednes- 
day the 5th inst at 7 pm, so long after sunset thaterdi- 
narly no trace of colou: remains on the western sky 
The sky, from south-west to west, was then coyered with 
alurid red and dull yellow glow, much 1esembling that 
produced by a distant conflagration This extegded to 
an altitude of 15° or 20° I continued to distinguish the 
light till 7 25” 

He then proceeds — ° 

“I would note three peculiarities ôf the phenqnendh, 
distinguishing it from ordinary sunset ieflections, and 
unlike anything I remember toehave observed befpie (1) 
It appears to be & reflection from no cloud or satum of 
vapour whatever *(2) The p&culiar lurid glow as of a 
distant conflagration, totally unlike our common sunsets 
(3) The very late hour to which the light was 8bseivable 
—long past the usual hour of total cessation of twilight 
To this may be added (4) that the centre of brilliancy was 
moie or less $o the south of west ” 

Mr Bishop at once ascribed the phegiornena to Krakatoa 
dust, and suggested more vivid appearances along the line 
Honolulu, Ladrones, Manila, Sunda Of course he knew 
nothing ofthe line Panama, Trinidad, Cape Coase Castle, 
Seychelles, Sunda s 

In a subsequent communication Mr Bishop tells us 
that the after-glow 1emained brilliant for some time, being 
very brilliant on September 30 The haz® stratum was 
visible as a continuous sheet at a height far above that 
of the highést cirrus, a slight way ripple bei noticeable 
1n its structure, always perfectly transparent Md invisible 
excepfunder certain conditions A conspicuous circle of 
15° to 20° radius was observed during several days, “a 
mustygrypled surface of haze, with faint crimson hue, 
which at the edges of the circle gave a purplish tent 
agains the blue sky” 

He st&tes that Capt Penhallow, of the Hope, observed 
these phenemena in lat 24°N, 140° 29’ W, on Sep- 

*tembei 18 

The following notes as to the eruption itself we take 
from the Strats Tzmes, as dates and timgs are men- 
tioned — ° 

‘In the afternoon of Sunday, August 26, a rumbling 
sound was generally heard at Batavia, coming from the 
west, like that of far distant thunder varied by strong 
detonations, the concussion from which shook and rattled 
doors and windows on all sides especially whgn on 
the night between August 26 and 27 these phenomena 
steadily became more violent until 1 an , when a detona- 
tion was experienced which brought about such a concus-, 
sion that the gaslights heie were all as tveg extufguished 
at the same moment Many persons,*anxious for then 
wives and families a&d for life and limb, hence foibore 

*to sleep and awaited the morning im gieat excitement 
Morning broke, ut the sun, instead of shining with that 
clear brightness which characterises the morning hours in 
the East, concealed itself, and the whole sky seemed ovei- 
cast At7am on that day, August 27,'the fist shower 
of ashes was noticed here, from which it was infeiied that 
whatever might be the volcano at work 1n the neighbour- 
hood, the outburst must assuredly be appalling when ashes 
in showers could pe noticed even in distang Batavia The 
ash showers fell heayie», and before the houg of midday 
had struck the whole of Batavia was enveloped in thick 
darkness Fiom the lack of sunlight the ter&peratui efell 
several degrees People shyvered with cold, then dıs- 
comfort, being heightened by anxiety, especially when 
lamplight had to be used at midday fil’ a mountain a 
gyeat sea wave came rushing on along the whole coast of 
West Java, forced its ¢vay into the niveis, tbffs causing 
them instantly to rise several yards and oveiflow their 
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banks Indescribable was the confusion mto which 
prahus, steamboats, and tambangans wert thrown in the 
lower citf, and no pen can depict the confusion in olá 
Batavia, resulting in especially the natives and Chinese 
seekifig safety by a general fight To give Some :dea. of 
the tidal waves which agitated the sea and rivers, we need 
offly say that at Tanjang Prok, m particular, the water 
rose ten feet within a few minutes, that 1t not only wholly 
overflofed a portion of Lower Batavia quite suddenly, 
but also fore fully laden prahus of twenty-five lasts and 
everfmore capacity ashorelikestiaws This phenomenon 
was repeated at 2pm, but not so violently However 
great was the force exerted by this heavy flow, there came 

moment, after ıt had raged its utmost, when the water 
in n@asses of immense height suddenly ebbing away 
vanished, and left the river beds and sea bottom a while 
dry Meanwhile, the tick, heavy, and oppressive atmo- 
sphere? charged with sulphurous fumes, began to clear up 
somewhat ın spite of the cold It became lighter, and by 
the mergasing light people beheld a sight seldom certainly 
witnessed here in the course of centunes The streets, 


or rather the roads, the trees, and the houses, were covered, 


with a wholly white laye1 of ashes, and presented m the 
land of the sun a genuine Dutch winter® scene In the 
meantime, when, ater in the day the distant detonafions 
had ceased and rumbles had become fainter, no one had 
yet the least idea of the havoc wiought by this strange 
natwal phenomenon By that time Anjer had been 
flooded and devastated by tidal waves , with few excep- 
tions its inhabitants had been drowned ın a moment of 
tme, and its site m the course of that disastrous 


Monday nothing but an extensive muddy morass could 


EDITOR 


. 
We have ieceived the following communicatios — 


EARLY in the morning, on December 13, between fou: 
and five o'clock, a violent tempest from the rofth-west 
Srose The temperature in the course of the gnornmg 
was rather low, viz 4? C , and, especially between six and 
seven, the wind was accompanied by showeis of ram, 
imtermingled with hal Ths ram was Sf a peculiar 
nature, every diop, after having dried up, leavitg behind 
a slight sediment of giayish coloured substahce This 
was most @lstinctly to be seen on the panes of windows 
turnfd towards the west or the north-west, tH spots 
with which these panes were dotted did not leave the 
least doubt ubout then having been caused by the fallen 
ram 

The streamlets of rain, havıng evaporated, left on the 
whole surface of the windows the said grayish matter 
behind, so that there can be no doubt but the rain itself 
had conveyed fiom the upper an the above dust 

The magnificent “ cloud-glow ” which, on seveial pre- 
vious eveniwwS, had also been observed hereabouts, and 
which has been attributed by meteorologists—with good 
right,no doubt—to thevolcanic ashes due to the catastrophe 
of Java, made us suppose that the substance observed by 
us on the windows could not but be of the same origin 
We took it fo. granted that whirlwinds, when the storm 
set ın, had broyget she dust down to the lower regions of 
the atmosphere, where it mingled with the falling rain 
Consequently we proceeded to examine miqoscopically 
the sediment, in order to compare it with original ash 
from Kiakat¥a, which had been sent to the Aguicultuial 
Laboratory a&Wageningen to have its value as plant-food 
ascertained The result of this examination was that 
both the sediment and the volcanic ash contaimed (1) 
small, trfrSparent, glassy particles, (2) brownish; ha 
transparent, somewhat filamentous, httle stayes, and (3) 
jet black, shazp edged, small grains resembling augite 
The average size of the particles observed in the sedi- 
ment wag of course much smaller than that of the cen- 
stituents of the ash These observations fortify us in 


. 
our supposition, expressed above, that ,the ashes of 
Krakatoa have come down in Holland 


» Wageningen, December 14 M W BEYERINCK 
J VAN DAM 


WirH every spare cranny in NATURE filled with vol- 
canic dust, and the whole discussion in far abler hands 
than mine, I should be loth to trouble you, were there not 
one point in connection with the recent optical pbeno- 
mena which has, as far as I know, escaped observation, 
ahd which may possibly be worthy of consideration I 
allude to the connection between the sky-glows and the 
phenomenon commonly known as “Rayons de Crépuscule 

To the latter phenomenon I have incidentally had 
my attention much drawn, having been for many yeats 
engaged 1n a set of cloud observations fg a special pur- 
pose This appearance has already been described, and 
to some extent discussed, in the pages of NATRE and 
elsewhere Several other phenomena, some of them 
occurring while the sun is above the horizon, seem to 
have been confounded under the same name That of 
which I now write consists of red rays converging 
to a pomt near the horizon opposite to the sun’s 
position, usually at between fifteen and fifty minutes 
after the sun has set or before it has risen On 
rare occasions I have seen these belts in the evening 
extending past the zenith so as to converge towards the 
position gf the sun beneath the westgrn horizon The 
inteispaces of these rays (which, as has long ago been 
ewplamed by Mr [ockser, are the shadows of hulls or 
clouds beyond the visible horizon) are often of a comple- 
mentary blue-green The colour of the rays 1s similar to. 
that reflected at an earlier hour in the evening, or at a 
later ın the morning, from the most elevated cru This 
phenomenon seems to be in itself almost entirely inde- 
pendent of any weather conditions, occurring undei 
utterly diverse states of the atmosphere It possesses 
one r@markable characteristic It 1s far more common 
in Europe in the montffof Novemhei than at any other 
period of the year, although the prevalént state of our 
November skies 1s scastely such as to favour its visibility 
To this characteristic I called the attention of some scien- 
tific fnemds several years ago, amongst whom I may 
menton the name of Robert H Scott, FRS I have 
thought that the “Rayons de Crépuscule’ were some- 
what moie common in the years when the November 
meteors wer@ most abundant But if this ptove to be 
the rule the exceptions are numerous, There are long 
peridds during which there are no “Rayons de Cré- 
puscule? o1 in which if they occur. our view of them is 
entirely obstiucted I have always supposed that 
the fall of meteoric dust determines the condensation and 
congelationeof the vapour which exists ın those strata 
from which these red rays are reflected, just as London 
smoke determines the formation of sphetules of fog The 
solar rays are thus reflected from ice spiculee suspended 
in the atwiospheie, rather than, as I understand Prof 
Brucke to imply, from the atmosphere itself Are there 
any 1easons for doubting the possibility of the existence 
of much water vapour at a faf greate: elevation than 
this stratum ? This would ordinarily remain m the vapour 
state, being aboy& the ordihary range of the fu/verised 
meteorites 

Now the same orange-red glow in the east, from ten to 
twenty minutes after sunset, by which I have usually been 
able to predict the appearance of “ Rayons de Crépus.ile,” 
has beet anost constantly visible at that hour through- 
out the present period Further, this has been followed 
slightly on one, and vividly on two, of those evenings 
when the succeeding glow was most remarkable, by the 
€ Rayons de Crépuscule’ themselves And the rays of 
æd jightsemerging*on several occasions from the effulgent 
glow m the west appear to me closely to resemble 
western *conunuations of véry elevated." Rayons de 
Crépuscule ” . 
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Ecce tferun "Here we come back to Krakatoa Grant- 
ing the distance to wbich the vapour and dust were eJected 
fiom the bowels of Kiakatoa to have been so great that* 
the more rapidly rotating surface of the earth brought 
Panama under this vapour and dust m the space of less 
than a week, we have a gigantic pepper-box capable of 
condensing and congealing vapour which had long re- 
mained undisturbed in its serene heights We do not 
need to call in the known currents of the atmosphere to 
explain the dispersion Poleward and therefore eastward? 
of the vojcanic matter, gravitation alone accounting for 
the transmisston of the particles down the inclined isobaric 
planes 

To my theory of ice spiculae it has been objected that 
these ought to produce halos So, whenever tne recent 
phenomena have been most strikingly developed, they 
have dd™m Yesterday was the third occasion during this 
period when, from 215 to 250 pm the sun was sur- 
rounded by a remarkable halo, the sky at the time being 
totally devoid (in the neighbourhood of the halo) of any 
visible upper clouds whatsoever Cumul: passing the 
halo appeared green The halo was followed by a splendid 
glow in the evening, and again this morning 

December 15 W CLEMENT LEY 


Ir you are not yet suffering froma plethora of letters on 
this subject, I shoud like to add a few remarks to those 
which have been already made i 

On Thursday, December 6, I witnessed one of these 
gorgeous sunsets in company with a friend, from the top 
of Rusthall Common, near Tunbridge Wells Like Mr 
Rollo Russell, I noticed that the peculiar Jas£zeg glow 
came from a lofty stratum of pale, fibrous, nearly trans- 
parent cirriform haze, which was almost invisible as the 
sun set, but afterwards came gradually into view, at fist 
white in colour, and then gradually changing to orange, 
pink, and finally 1ed, the change to pink occurrimg at 
425 and to red at 4 45 = 

We also obserf'el a strange reactionary effect produced 
by this glow, viz, that long after te red tints had faded 
from the ordinary cirrus 1n the western sky and from some 
snow-shower cumuli in the east, they Were both eelighted 
by the glow which had meanwhile increased in the w&t 

On Friday, this reflection oz Zo low clouds all over the 
sky from the undoubtedly lofty stratum im the west was 
more noticeable, and it at once struck. me shat peisons 
who had not observed the entire process of the extinction 
of the real reflection of the sun by these clouds, and their 
subsequent reillumination by reflection from the upper 
glow (as Miss Ley terms 1t), might erroneously be led to 
attribute this secondary illumination to their reflection of 
direct sunlight On this ground alone, I shoujd be rather 
inclined. to accept with a little hesitation the observation 
on which Prof Helmholtz bases his calculation, viz, 
that the clouds which were illuminated by the syn were 
45° above the horizon two hours after sunset e 

Nothing that I saw on either Thursday or Friday at 
all favoured such a fact On the contrary, there was some 
positive evidence in favouf of the reflecting medium being 
situated at a much more moderate altitude 


vertical angles with a theodolite, I should say that on both 
days (when the sky wa» very clear and the stratum which 
emitted the glow was unusually well defined) the maximum 
height of the glow-stratum was not more than from 10° 
to 12? above the horizon oe 
* Moreover the interval between when the ordinary cirrus 
ceased to glow and this upper stratum began to glow 
corresponded very much more with a height of from ten 
thirteen miles than with such,an enormous height aw 
orty miles s , E . 
Miss Ley has, I believe, already calculated the height of 
the stratum to be thirteepsmiles, and I think tis height is far 
more probable than one of forty miles Besides, can we 
. 


In the first i 
place, judging by an eye often*engaged ðf, late in taking | 


imagine either vapour, or volcanic gust, or a mixture of 
both, to be capabYe of remaining in suspension in aur of 
such tenuity as must exist at such an altitude% More- 
over, I think it must be admitte that whatever be the , 
cause, whethfr meteSric dust, or impalpable pumice casried 
over by the upper anti-trade currents from the Java eruption, 
the reflection arises from a definite stratum and not merely 
from an atmosphere filled throughout with such dust 
Possibly, as Mr Edmund Clark suggests, the dust may act 
as a nucleus for the condensation of any vapour that may 
exist at sucha high level, and it 1s possible that Just ap we 
find certain definite positions at which condensation occurs, 
and therefore clouds float, at lower alutudes, so there may 
be some particular height at which condensation 1s 
determined in these upper regions, thus accountinge for * 
the definiteness of the reflection and the presence of the 
cirrus haze to which 1t apparentlybelongs e 

Thus, Dr Vetun dt Berlin has recently shown thet the 
clouds have a marked’ tendency tô float at certain defined 
levels, »hich can only be supposed to result from the 
action of certain physical causes regarding whose*nature 
ge are at present entirely ignorant 

The name of the cloud and the corresponding elevation 
in feet are as fokows — z 


Name of stratum Hegh in Teet 
Lower cloud 1,600 
Cloud 3,800 
Cloudlets 7,200 Ts 
Under cirrus 12,800 
Upper cirrus 23,000 


Now we see that these heights increase verg nearly in a 
geometrical ratio, with 2 as the common factor, sọ that we 
might anticrpete a tendency fom cloud to bg formed** 
(assuming that the empirical relation held gogd) àt an 
elevationeof about 46,000 feet, or a height of nearly nine 
miles It would be at least interesting to find that the 
average,height of the reflecting layer in these recent 
sunsets lay! atgabout this elevation 

Another circumstance which favours the notion that the* 
dust would be carried fiom the trópics, and float above, 
and not below, this level 1s that, while at all lower eleva- 
tiens the polar currents predominate, 1t is Just about this 
same levélythat the equatorial or southerly air-currents 
begin to exceed those which have a northerly component 
in strength and frequency Thus, accordmg *o Vettin, 
the following figures represent the relative volumes (°? of 
air carried by the equatorial and polar currents at different 
altitudes over Berlin — 


Equatorial Polar Height in feet 
| From 41,000 feet up 
305 226 to the extreme lifhıts_' 
q the atmosphere 
253 228 41,000 
206 222 33,000 e, 
164 212 A 
108 . DI 7,200 
e 92 118 3,800 
83 158 1,600 


. 

This table, I think, makes 1t easier to understand how 
the dust should have been transported over to extra-tropical 
regions from the neighbourhood ofejawa, and why it 
should appear only in the very Azg strata 

. E DOUGLAS ARCHIBALD 
. 

GILBERT WHITE of Selborneg in one of his letters 
(xv, to the Hon Dames Barrington), describes the 
“amazing and portertous phenomena” obserwed in the 
gummer of 1783 “The sun at noon looked as blank gs 
a clouded moon, and shed a rust-coloured fefruginous 
hight on thesground, particularlg lurid and blood-coloured 
at rising Sind setting The country peogle,began to look 

I d have not the copy of the Zeztschrif# by me just now, and am only 


quoting from memory cannot therefore be sure whether ıt 1sg0lumes or 
frequencies For the purpose in hand either would do equally well 
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* . 
with a superstitious awe at the red lowering aspect of the 
sun , and indeed there was reason for the most enlightened 
»erson to be apprehensive, for all the while Calabria and 
aart of Sicily Were torn and cgnvulsed with earthquakes, 
ind®bout that juncture a volcano sprang oyt of the sea 
iff the coaft of Norway” 

Those who are familiar with the letters and poems of 
Towperwill remember his references to the same pheno- 
nena in that year, asin “The Task,” Book 1 — 

. 


** Fires fsom beneath, and meteors from above 
Pqrtentous, unexampled, unexplained, 
Have kindled beacons 1n the skies , and th' old 
And crazy earth has had her shaking fits 
More frequent, and foregone her usual rest "' 


Mss Somerville, ın her “ Physical Geography,” traced 
he origin of these atmospheric phenomena to the great 
‘ruption of Skaptar, one of*the volcanoes in Iceland, 
which brok@out May 8, and continued. till August, send- 
ng forth clouds of mingled dust and *rapour, which 
spread over the whole of northern Europe Mr Hender- 
on, in his work on Iceland, and Dr Daubeny in his 
vork on volcanoes, also describe this eruption, and the 
‘normous quantities of volcanic dust sent by it into the 
«atmosphere ° 

Mr Norman Lotkyer ascribes the recent abnormal 
sunrise and sunset phenomena to the clouds of volcanic 
lust from the great eruption of Krakatoa on September 
' The gerent effect caused by a tropical eruption and 
one 1n northern regions would be such as Gilbert White 
vbserved, and what we have lately witnessed In the 
‘ruption of 1783 gi stratum of dust and vapour must 
«ave been at a low level compared with that of 1883 
We tow in a general way the course of the cigculation 
xf the atmé@spligie, as we do that of the ocean tbe flow 
X currents from the Poles to replace the ascendjng 
volume of air in the equatorial zone, which gradually 
liffuses itself im the upper regions of the atmosphere 
But of the direction and velocity of these lofty stram We 
«now*little m detail, just as we have variations ånd an- 
saplained diversions even of oceanic currents, but 1g the 
itmosphere to far greater extent From Humboldt and 
Arago we have been taught to believe that thè pumice 
and vapour clouds from volcanoes are raised to enormous 
altitudes, and the dispersion of these may be too irr€gular 
o admit of calculating the exact time after a tropical 
eruption “when atmospherical phenomena would appfar 
im particular localities The fact remains that abfiormal 
atmospheric effects have resulted from the presence in 
upper regions of the air of pumice dust in unusual 
quantity 

In some regions of the earth these phenomena have 
been frequently observed, as on the coasts of Peru, where 
we would expect a large amount of volcanic dust to be 
present In Elhs’s “Voyage to the Sandwich Islands,” 
he describes just#Such appearances as we have been re- 
cently seeng “Towards evening and m early morning 
I have seen clouds of every hue 1n diffrent parts of the 
heavens, and such as f had never seen before for ın- 
stance, rich and perfect green, amber, farmine, while 
the hemisphere round the rising and setting sun has been 
one blaze of glorye Similar sunlight effects are de- 
scribed by Bishop Heber in his narrative “(Besides 
ants of, crimson, flame-colour, &c , there were large tracts 
of translucent green in the immediate neighbourhood of 
he sinking sun,*and for seme time after sunset, with 
ques such I haveenever seen before, except in a prism, 
ind surpassing every effect of pautt qr glass or gem” 
These effects were such as aqueous vapour alone gould 
rot Have pr@dticed, and were doubtless due to foreign 
natter in the upper regions ofethe atmosphere 

In the meteoroJogical observations of Luke Heward 
here are several records of similar abnormal sunlight 


‘fects whep the sky was “deep blood-red after sunset, d 
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» 
with hues passing through crimson and a gradation of 
lighter reds and orange and flame colour” Whether 
these appearances can be connected with particular 
volcans disturbances or not, they seem to have been due 
to the presence of foreign matter ın the upper strata of 
the air, and there are rarely periods when some volcanic 
region 1s not in active eruption 

On more than one evening in December the metallic- 
green colour of the moon attracted general notice This 
was not due to the laws of complementary colour, for :t 
remained when not a vestige of red of crimson could 
affect the vision Mr Edward Whymper states that the 
peculiar hue recalled to him the same appearance *as 
witnessed by him in South America when the atmosphere 
was charged with volcanic dust 

JAMES MACAULAY 


In 1880, when travelling in Southern Algeria, I was 
talking with some colonists about a simoom, when a 
Frenchman present exclaimed ^ C'est la première fois 
que j'ai vu le soleil bleu" Upon interrogation I was 
assured by the whole company that the sun, seen through 
the fine dust of a Sahara wind, had a decidedly blue 
coléur I donot know whether this 1s always the case 
when a storm is blowing from the desert , but the fact, 
even if not a regular one, throws some light upon the 
East-Indian green sun Itconfirms evidently the opinion 
that the green colour and the remarkable weakness 
of the sun’s [fght, as observed in India, were due to 
volcan dust from Krakatoa An eruption lke that 
of August must throw up into the highest layers of the 
atmosphere dust not only in enormous quantities but also 
of extraordinary fineness And I see no difficulty in 
assuming that this dust, transported by air currents over 
Africa and Europe, was the cause of the “remarkable 
sunsets,” the more so, as the latter phenomenon 1s 
evidently a wandering one At Constantinople the first re- 
markable sanset was observed on November 20 (splendid), 
and subsequently we saw thewame glow of the heavens 1n 
the morning and evening of the first five days of December, 
though partially masked byeclouds Afterwards the ob- 
servation was rendered impossible by bad weather 
a Cgnstantinaple, Decetnber 12 DR BUDDE 

. 


I HAVE read with great interest the accounts of the 
extraordinary sunsets we have had lately I have watched 
ali the effects most carefully for the last fortnight, and it 
nay be of some interest to you to hear my account The 
first times noticed anything very odd was on the evening 
of the 24th I was then calling on a friend who lives on 
this lake, and 1t was dark enough to have candles, when 
on looking up at his studio window I saw three or four 
masses of cumuli piled up against each other, and all of 
unusual, or rather I should say unnatural, colour I said 
to my friend, “ Well, I never saw such a sky or clouds, tt 
1s exactly like an old master pcture, like a rich Titan 
sky " I said this because what owgA£ to have been 
klue sky was quite a rich green, and some of the clouds 
rich amber, others red brick colour, and others a yellow 
green There was a high wind, thase clouds were in the 
north, or nearly opposite the sunset, and very near I 
was startled, because I knew seme of the colours to be 
unnatural, especiallf at that time of day (4.30) , ıt was not a 
green or an amber I had ever seen, and I have watched the 
slg very carefully for many years Then, about a week ago, 
I saw the same effect again, and on looking round towards 
the sunset my eye caught the crescent moon, it was ofa 
pale blue green * Two evenings before this, I was startled 
on looking up from my book (and some time after candles 
Hid been brought in) to see quite a red glare behind the 
“Old Man”, as it was almost night, I thought it was some 
large fire, but on golag out*I*sáw that ıt was merely a 
glare from the sunset, and more to the east near the 
horizon them were lurid masses of rqd cloud very far off 
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showing through bars of nearer gray cloud. 
running mto Ruskin’s study and telling him to look, and 
went as far as his door, but then deemed it better not, as 
the effect was of so lurid and awful a nature, I thought it 
might put him off his work! My next scene was one 
morning , finding theroomvery dark, I suddenly discovered 
the maid had shut the shutters, Í got up to open them, 
and to my astonishment saw Coniston Ol Man all red, 
but with no shadows! I was all the more astonished 
because it was still much too dark for any light on the 
4 Old Man” at all! and I can assure you it really fooked 
alarming 1 have of course often seen the mountain red 
and orange, but never before sunrise I concluded that 
this glare was caused by some very bright reflection from 
the rising sun on the sky above, and bright enough to 
make the mountains all red I watched this more or less 
until nine Vclock, when at last the usual shadows ap- 
pered, the mountain getting I suppose some real sun- 
light. Then my last effects have been two extraordinary 
aitex-glows a few evenings ago It seemed to me that 
about half an hour before sunset the sun began to shine 
through some extraordinary vapour capable of being illu- 
minated very much more than the ordinary atmosphege, 
so much so that we had faint cas? shadows from ıt on our 
lawn , there was no sign of the sun or even where he was, 
as this vapour was so equally lummated. Itlasted long, 
and when candles had been in some time, there was still 
a band of zzquse rose colour on the western horizon. 
ARTHUR SEVERN 
Brantwood, Coniston, Lancashire, December 9 e 


THIS atmospheric phenomenon still continues morning 
and evening to excite admiration Its effects, however, 
on the colour of the sky disappear at an earlier hour than 
has hitherto been the case , on the morning of Wednesday, 
the 5th inst , the southern heavens were resplendent with 
richest and most brilliant colours, to attempt the descrip- 
tion of which would be somewhat puzzling I seems as 
if of late the grandest displays occur before sunrise The 
afternoon effects were remarkable less for richness of 
coloration than for the lustre ef the Lght which arose in 
the west after sunset and for the predominance over the 
whole sky of opalescent white coldurs The reflectiog of 
the light on church towers and buildings brough® out the 
architecture in strong and startling relief There was, 
however, at 4 15 pm a colour display, and on this occa- 
sion the moon for a short time was again changed to a 
hue of emerald green On the 6th, before sunrise, the 
phenomenon reappeared in a mantle of lurid ré& colour. 
The display passed through the usual changes of colour 
and disappeared when the sun rose In the afternoon 
the glow at 4 pm reappeared, followed by the usual 
brillant radiance , the colours were, however, sea-gieens, 
opaline whites, and bright grays till 430 pm, when a 
blood-red colour overspread the western sky The glow 
faded sooner than usual The morning of the 7th though 
splendid was less grand in character than the display of 
the previous morning 
light clouds thatrested on the sky At 4.15 pearly whites 
and mauves and grayseprevatled Just at this time an irre- 
gularly shaped vaporous mass of an exquisite tint of lake 
formed in the west 45° alsove the herizon, and gradually 


spread toa point near the horizon At 4°40 the usual orange- ' 


coloured arc appeared in the west, and for a few moments 


the light emitted was almost dazzling The display wgs : 


somewhat evanescent On the 8th, before sunrise, the 


sky was enriched with various hues of red; qarmine, green, ; 


and yellow At 3pm there was a detached cloud canopy 
coloured with a deep rose, but changing to an orange 
hue, 5 pm dense cloud canopy with 1ed radiance visib® 
through the clouds On, the 9th a dense cloud canopy 
shut out observation t*4"p m & bright yellow glare 
coloured the horizon of the westein sky dus was fol- 
lowed by the orange-coloured radiance, butethe display 


At 4pm a.osy huesuffused a fey 


I thought of | was fugitive ke morning and afternoon of the roth 


were unfavourable for observagion owing to a dense cloud 
canopy, but a yellow-coloured light in the sky was per- 
ceptible On the 11th the sky before sunxise was brilhant 
with colours pink, blocd-re@, yellow, and green At8 am. 
foz a ffw moftents the sun appeared of a green colour. 
This afternoon’s effects were very beautiful. At 3pm a 
yellow glow prevailed this gave way to a remerkable 
streak of a vivid green colour extending along the horizon 
from north-west to south-west, above this was a vaporous 
mass reaching to within a few degrees ef the zemth 
Beyond this mass and overspreading the zenith he colour 
was mauve, In the eastern sky the colours were reds, 
mauves, and blues This evening the moon again shone 
with a green light The glowing arc of ofange-coloured 
radiance which evening after evening shone in tee weStern 
horizon seems to have ceased to be apparent here The 
effects of the splendid sky celoration in causing the flame 
of gas lamps tf appear white, or rather 1n fact éo resemble 
the electric light—noticed' by Mr Sydney Hodges at 
Ealing—was at this place a striking feature of the displays 
A destructive hurricane from the noxth-we& set in at 11 
p.m on the 11th mst, and was of greater violence than 
| any that has occurred here from that point for these 
forty yearse The night was moonlight, with flying scud 
*In the night, between one and twe d’clock a.m, during 
| the height of the hurricane, the phenomenon of paraselene 
| or mock moon was visible. The false disk was well de- 
, fined, equalled the moon in size, but was less brfljant, and 
was some 4° or 5° from the true moon, prismatic halos 
were visible during the night The wind blew in terrific 
gusts, striking houses and buildir gs almost with the force 
of a battering ram. Before sunrise of the 12th a red 
glare suffused the sky, and at half-past eight a m thessun 
| appeared of a dark green célour, and réMained of this 
colour for several minutes, The violence of the hurricane 
subsided towards fouram During the lulls of the storm 
there were on one or two occasions tremors that I could 
not*cennect with the vibration of the house from the effect 
; of the wfnd, and which seemed to me to be earth tremors 
| In the afternoon the glow appeared in the west in the 





shape of a mass of alummous yellow body some 25° above 
the horzh, which sank gradually below the horizon, and 
left a clear sky On the morning of the 13th the only 
colour*visible was a deep yellow, and that colour prevailed 
in the vicinity of the sun throughout the day Thermo- 
mefer again rose to 50°, barometer failing In the after- 
noon of that day, cloud obscuration shut out observation 

December 14 —At sunrise, owing to the denseness of 
' the prevailing cloud canopy, observation was not possible’ 
A: 10a m the canopy broke up and dispersed, and, ex- 
cept along the eastern horizon, the sky became bue and 
clear Atiram a broad, colourless stream of remark- 
able moving vapour or cloud hazePand rayed, nebulous 
cirri of a very filmy structure, issued from a,pornt ocot- 
| pied by a few clouds of the stratus t¥pteon the western 
' horizon, and travelled across the zem eastwards, The 
| motion of the vapctir and ciri1 was rather fast as it swept 

across the sky The quick-changing forms were most 
astonishing, sofhe bemg of a leaf structure, some pointed 
rays,some curled, others horizontal bars The forms of both 
haze and cirri were most fantasti "he stream continued 
to flow tJ! after 2 pm I have nevet before observed 
anything like it At 315 pm there was a wide- 
spieading green sky space about 20° im altitude on 
the westein horizon  Above,:t graduaMy in the clear 
sky, a rich russet glow, with no definite outline, became 
developed, and cqntinued to prevail A 4pm a pink 
glow goloured some clouds resting on the western sky 
and flushed the eatire horizon Towards sen the fusset 
colour gave way to a smoky yellow tint, and soon after- 
wards the light disappeared Cloud-forms during the 
day took the most weird and fantastic forms Imagining 
sthat the phenomenon was on the wane, I was si prised 

e. 
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mo witness a display so brilliant and imposing» On this 
day the thermemeter rose to 54° At 8 pm there was a 
eather broad band of green lrht round the disk of the 
moon  Iteeemed to me that neither the#sun nèr the 
«moon during the days and nights of the 12th, 13th, 14th, 
and 1598 gave the usual light 

December 15 —The sunrise this morning was of a most 
impressive character From just before sunrise till 8 a m 
«he eastern sky was flushed with blood-red colour At 8 
am. the «un again shone with a most beautiful green 
Might fora few minutes The room ın which the observa- 
tions were made has two windows, one facing east, the 
other south, and the marvellous spectacle was witnessed 
of afüioodeof ciimson glare filling the east window, while 
«*hrough the south window poured a volume of dazzling 
green lgh This afternoom there was a thick cloud 
canopy, and rain fell, but a yellow glare penetrated the 
clouds on the south and west. At 4pm *&hrough a cloud 
rent could be seen the bright pink, russet green, and 
yellow coloufs of the glow The thermometer registered 


December 16,—The glare was visible this morning, but 
no colour other than smoky yellow was visible After- 
noon the glare very p@verful, but at 3 45 pale yellow was 
the only co:our This, however, prevailed in the west, 
but extended round the whole horizon The spoked ray 
feature, h8wever, was greatly developed 

The steel colomed radiance which glowed in the western 
sky at 330 pm at the time of closing my letter was fol- 
lowed fiom 4 till shortly after 5 pm by the fiery glare 
which has been“a marked feature of the red sky dıs- 
playes during their prevalence The sky effects were 
much theesaff as on thf previous afternooi®, except 
that the nebiffous matter was traversed by fan-shaped 
pointed iays, and its structure presented a biliéwy 
appearance 

December 17 —Glare at suniise as on other morgiegs 
of late, the coloiation less grand and brillant * During 
the morning a stream of filmy cin issuing from the 
point in the heavens occupied by the sun and travelling 
acioss the zemth till after midday 330 pen —Steel 
coloured glare, followed at 4 pm by the development of 
the usual fiery glow in the western sky, traces ofewhich 
remained till 6 p m 

In the“ Notes” m NATURE for the 6th inst (p 139) is 
a record of a fall, on the night of Nov 17, at Storelvdal, 
Norway, of layers of gray and black dust This was the 
day of the date of a fall of discoloured rain nea 
Worcester Recent accounts announce the visibility of 
the phenomenon in America, where its cause 1s ascribed 
to meteoric dust Reports of falls of ashes on land and 
shipboard tend ratlfüi to strengthen the volcanic dust 
theory According to the “ Annals of Philosophy," vol u, 
the sun appeare* T a blue colour in April of the year 
1821 m England — "t seems from other sources that there 
were in February of that year a violer® volcanic eruption 
in the island of Bourbon, and in June of the previous 
year a destructive outbreak in Gunung A 

Worcester, December 17 J LL Bozwarp 


THE following @bServations of the remarkable “ glow” 
chat has lately been attracting such universal att&ntion at 
sunrise and sunset may be of use foi compari$oa with 
similar phenomena observed in other parts of the world 
They relate to the phenoménon as observed at sunrise on 
-hose occasigns when the atmospheric conditions and 
other circumstances have been favourable foi obtaining 
good*observations, though I may state that, ever? when 
cloudy, and no clear blue sky visible, the 1ed glow has 
frequently made itself apparent through the cloutis, 

December 4-*650 am The whole eastern sky 
between the east-noith-east and south-west, for an alti- 
tude of f55, was of a pale pinle, at 7 15 it had int 
creased in altitude to 45°, and near the horizon was 
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of a deep crimson At 730 ıt began to fale away, 
changing to a yellowish pink, and at 745 it had 
disappeared, excepting a slight crimson haze having an 
altitude of about 10°, and confined to that portion of the 
horizon at which the sun was about to make his 
appearance 

December r2—6 30 am  Anairow belt of brilliant 
crimson clouds about 5? wide skirted the horizon between 
the nogth-east and south-south-east, æ 7 ıt had con- 
siderably decreased ın brilliancy, and reached an altitude 
of 15*, and at 7 30 1t had become of one uniform pnk 
colour, and now 1eached the great altitude of 60° It now 
began gradually to fade away, changing to a yellowish 
pink, and rapidly decreasing ım altitude until by 745 
it had entirely disappeared, leaving a cleargblue sky, 
which at 7 50 became tinged with the ordinary sunrise 
tints -e 

December 13—650 am A bright yellow glow 
having an altitude of 15°, appeared on the horizon, 
extending from the east-north-east to the south-east, at 
720 1t had increased in altitude to 60°, the upper 
po*tion. being of a pink colour, giving to the blue sky 
immediately adjoming a sickly green tint At 750 
the pink. glow near the zenith had disappeared, and the 
yellow glow near the horizon had changed to pink, 1t had 
now decreased ın altitude to 10?, and extended no further 
than between the east and south-east points ef the horizon 
As the sun rose above the horizon it agam changed to 
yellow 

December 17 —7 15 am The clouds which up to this 
time had overcast the sky cleared away, although a very 
brilhant display of the “glow” wasto be seen ‘The entire 
eastern sky between the east-north-east and south-south- 
east for an altitude of 75° was of a beautiful pink, excepting 
immediately on the horizon, where it was yellow At 
745 the glow disappeared, leaving a clear blue sky 
until 7 55, when the usug] sunise tints made their 
appearance R 

From the foregoing remarks it will be seen that the 
“low” in this locality has Generally made its appearance 
th zom before sunrisg, and excepting in one instance 
¢Déember 4fit has disappeared ten minutes before the 
sun has made his appearance above the horizon 

Dalston, E , December 18 B J HOPKINS 


I HAVE obseivéd the “ after-glow ” here (Madrid) since 
November 30, when it first came under my notice The 
effect was particularly fine on the 2nd inst, the atmo- 
sphere being peifectly clear, and the moon (new, two and 
a half hours behind the sun) quite brilliant, as also the 
stars At 424 (Madrid time) the sun went down, and 
we had a fine, lsut not unusual, golden sunset effect which 
lasted about fifteen minutes At 5 the sky was gradually 
lit up again, say roo miles north and south of sun 
point on the horizon, and some 45° of arc above, the 
colour varyi& from pink-red to crimson, less intense on 
tigh, but with a defined semicircular boundary against 
blue sky, which at this péiiod assumed a greenish tint, 
as did also the moon without Tosing her biilhancy 
But I did not observe any “(streaks of Polar auroral 
light,” mentionedein Mr Bozward's letter, the crim- 
son fan (shall Í say?) was uniform, and maintained 
its intensity till six o'clock, though it gradually receded ; 
tfe moon at the same time recovering her silvery appear- 
ance, and at 615, that ıs one hour and forty minutes 
after sunset,°adl was over At 6 pm the barometer 
(4-1nch height aneioid by Ladd} marked 705 50 mm 
@say 27 80 inches, Madrid is 655 metres above the sea), 
and the thefmometer (Casella, KO, No 9538), shel- 
tered, 4 metres above ground, stood at 10° Cent 

On the *rd inst EA effect was somewhat different, 
owing to slight haziness, coupled with delicate ripples of 
curus above, a few stieaks of Heavy cloud down on 
horizon, and slight breeze from south-west, but the 
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whole ‘phenomenon on the 4th mst was the most in- 
structive. These are my notes :— 

434 pm sundown, usual sunset effect, ‘golden , 
massive horizontal streaks of neutral tint cloud, from 5? to 
20? above horizon, with intervals, coloured Indian red, 
cirrus above light crimson 4 50, all over, clouds no 
longer illuminated, sky on horizon dull yellow 5 pm, 
yellow band turned pale green, low clouds remaining quite 
dark (not illunginated), upper transparent cirrus, pink or 
light purple gradually fading off into blue atmosphere, 

ich remained decidedly b/ue although the moon and haze 
circle round her (= four moon diameters) were decidedly 
greenish 515, purple fan receded or contracted some- 
what, and more crimson 1n colour, green tint on horizon 
fainter 525, upper purple tint quite gone, light down 
on horizon bright red like conflagration (or iron heated 

e% redness), moon greenish , heavy cloud streaks quite 
dark; and here I will say that although I noticed in 
Madrid a very slight breeze from north-west, a// clouds 
remained to all appearance perfectly stationary from 
beginning to end — 5 35, at this moment the lower clouds 
(say to 20° above horizon) were ret//uminated as at eun- 
set from beneath (Indian red), after remaining forty-five 
minutes in total shade At 5 45this new illumination began, 
to fade, and the red glow on the horizon had risen some- 
what,and was dusky 5 50 onlya few red streaks under the 
clouds, glow as before, apparently more gntense, owing to 
increasmg darkness 60, glow dull, and low down on hort- 
zon, nearly all on the north side of the sun’s settiflg point 
615, all over Barometer 702 mm (say 2765 m), 
thermometer 12° C 

Since December 1 the whole phenomenon, without 
losing 1ntensity, has become reduced in extent,z e the fan 
of light (so to speak) 1s getting smaller, especially in the 
direction of its length on the horizon Yesterday (5th) I 
noticed the same rezlřumination of cloud , to-day we had 
heavy clouds andrainat the time, and baromfter 699 mm. 
and thermometer 6° 5 at six F GILLMAN 

Quintasia 26 (Barrio Arguelles), Madrid, Dec 6 


THERE has been a very fine “glow” this evening, with 
the delicate rose tint whichis so tinusual @I observed the 
bands at C and D very strongly marked, and also a faint 
band at about a, and another about half way between 
Cand D This is the best maiked evening glow that we 
have had here since about the end of last week 

Dublin, December 14 J P Q’REILLY 


e 
SIGNOR DENZA, Director of the Central Observatory 
at Moncalieri, writes that these sunsets were seen from 
November 25 to December 1, and agam from December 4 
to December 7. throughout the whole of Italy from the 
Alps to the extremity of Calabria, andeeverywhere with 
great intensity A vast number of reports have been 
received at the Central Cbservatory, generally to the 
same effect So vivid was the glow, that by many ob- 
servers ıt was taken for an aurora borealis the prevailing 
colours oscillating between red and deep orange, afd 
afterwards passing through afl the tints to the most deli- 
cate pnk During the evenings of November 28 and 29 
nearly the whole sky wag lit up, and the phenomenon was 
followed first by storms, fogs, and rain, and later on by 
snow Observed with the spectroscope, the light pre- 
sented nothing but the usual absorption lines of the 
vapour of water, but very intense Before dawn and after 

sunset the zodiacal hght was seen very distingtly 


e 
Numerous letters have appeared in the 7zmzes on the 
sunsets during the past week — 


è 
MR G J Symons sends the following eftract frog the 
Meteorological Report ftogisAdelajde Observatory, South 
Australia, for October, 1883 —'' On every* clear even- 
ing dunng this month, and the last fortnight of 
September, a pecullar phenomenon has béen apparent 
in the western sky. Shortly after sunset a red glow 





wil ma&e its appearance, at an altitude of abo 
50°, being very faint at first, but as the brightness 
the sky near the horizdn dies away with the regedp 
sun,@he real glow will expand downwards, éecoming 
the same time more brillant, until at last the who 
western sky will be lit up with a beautiful lighe, varyn 
in colour from a delicate pink to a most intense scark 
and the spectacle presents a most brilliaat appearanc 
The upper part will then gradually fades away until th 
colour 1s noticeable only 7° or 8? above thewhorizon, 
which time the light 1s at aboutits brightest — Afterwaro 
a secondary glow will sometimes make its appearance 
an altitude of about 50°, and gradually spread downware 
until the sky ıs agam ht up Th the secongary Phen 
menon the colours are generally more delicate T} 
whole thing will fade away about 8 pm his phens 
menon has been noticed all over the south eastern porti 
of this continent, from Port Augusta (lat 32? S) to Me 
bourne , and in India the sun has at times presented 
most peculiar appearance, being green åt rising, the 
gradually changing to a blue at noon, and inversely fro» 
noon to sunset Various theories have been started t 
account fpr the phenomena ” 

CoL STUART-WORTLEY statesgthaát in 1862 he spent 
year ın South Italy on purpose to study the formation + 
clouds by the a.d of photography “ During that time 
spent some time at Naples while the great*eruption : 
that year was going or, and was struck with the unusu. 
colours of the sunsets during and after the eruptions 
still have photographs of both sunrises and sunsets n 
dorsed with memoranda as to unustufl and exception: 
colonus" Four yeais ago, while saiing?in the 4ecif 
Col Sttart Wortley was mich struck wffh the fact th. 
very frequently the whole vault of heaverfwas oversprea 
wkh magnificent and glorious colouring, and that in tF 
highe: regions of the air colours were found that wei 
ngvgr seen at the horizon or below a certam heigh 
* Nowgthis exceptional magnificence and peculidtity « 
c@louring only occurs in certain latitudes and in wel 
defihed belts, and I venture to suggest that, seen in tk 
light now thiown on the subject by Mr Norman Locky: 
and others, the constant stream of volcanic matter throw 
out y the great volcanoes in the mountain ranges « 
South America, and possibly from elsee here, form a 
almost permanent stratum of floating matter,*rarried i 
certam directions and kept in certain positions by alte 
nating cuirents 1n the higher regions of the air, and thi 
to this stratum of volcanic matter much of the exce] 
tional colouring found to be associated with sunrises an 
sunsets in portions of the Southein Pacific Ocea} 1s due 

MR W H- PREECE writes —“ I think I can add or 
unk to Mr Lockyer’s chain of rea@oning If we assum 
that the mass of volcanic matter projected wgth such fert 
into the atmosphere in the Straits dM&ynda *was high 
electrified, then it must have beeif electrified with tl 
same sign as thasof theearth—viz negative Therefor 
when the force of projection had exhausted itself, tk 
cloud of matter would be subject to two other forces b 
sides g1avity— the repulsion of the electrified earth, ar 
the self-repulsion of each particle of electrified dust Tt 
fist would determine the tenuity of*the cloud, for tt 
lighter the particles the further they would be repelle 
and the heavier the particles the quicker they woul 
descend It 1s quite possible to conceive that they mig] 
be so minute and so highly electrified as to reach tt 
utmost confines of.our atmosphere, whgre they wou. 
remain as long a$ they remained electrified The secon 
rpputsive force would cause the particle& «o spré&d oi 
continuously in a horizontgl plane, until they would cov: 
an aye® determined only by their quantity When vu 
take into consideration the movement of the atmosphei 
and the rotation of the earth, I see no reason to doul 
that an immense cloud of highly electrified“matter, pre 
jected into the atmosphere in Java, could spread itself : 


. 
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the higher regions of the atmosphere ovgr an area equal 

to that o$ Europe That this is not fanciful 1s proved by 
e the behaviour of smoke@ I have often watched when at 
sea, en a still, calm day, the black smake of spme passing 
steamer rise to some determined height, and then 
gwadually spread itself at an equal and constant distance 
from the sea like a great flat pall I have also seen on 
land the smoke from some manufacturing shaft blown 
gently by the wind follow the curves of the land, remain- 
ing @lways at the same distance from the ground, but 
gradually spreading outwards in every direction I have 
also seen two lines of smoke refuse to coalesce, but re- 
pelling each other exactly as they ought if they were 
simyarly electriffed That smoke 1s, therefore, negatively 
electrified I firmly believe, though I have never tested it 
Nowe that this wondesful atmospheric disturbance was 
accorspanied by extraordinary electmcal disturbance was 
shown, not only by Capt Watson'seobservations near the 
spot, but by Prof Smuth's records at Madras, and hence 
1t requfres no great stretch of the imagination to conceive 
electricity playing a great part in the recent gorgeous 
display of atmospheric effects ? e 

IN reference to Mr  Preece's letter, Mr Crookes 
writes —" Irt a epaper read before the Tos Society in 
1879 I showed that at a rarefaction of the millionth of an 
atmosphere two preces of electrified gold leaf repelled one 
another at a considerable angle for thirteen. months with- 
out loss of charge Therefore at a rarefaction of a 
milhonth (corresponding to a height above the earth’s 
surface of about sixty-two mules) air ıs a perfect non- 
conductor 9f statical electricity, without interfering with 
eethe mutual repulsion of similarly electrified particles 

When ® bear in mufd that the specific gmavity of gold 1s 

five or $x times that of the rock whose disruption formed 

the dust in question, and that the size of the endividual 

particles of dust is certainly many thousand times smaller 

than my gold leaves, there 1s every 1eason to bgieve that 
* elcctrified dust, once projected fifty or sixty f 


mules above 
the earth’s surface, might remain there for man$ years ”’ 

BISHOP BROMBY, writing to the Zzes, says that in a 
letter from a member of his family at Habart, Tasmania, 
the writer speaks admiringly of “the loveliest, after-geove 
which was spread over the sky on the othe side of the 
water where the sun had set" This was written on 
Oetober 12 by one who was ignorant that simigar pheno- 
mena had been observed in other parts of tbe world 

ANOTHER correspondent of the Zzmes states that ın a 
letter dated “ Duem, September 24, 1883,” Hicks Pasha 
wrote .—‘‘ By the way, have you in England noticed a 
lerge black spot on the sun? To-day, when it rose, it 
was of a pale green colour, and we saw through our 
glasses an imi@ense black spot on the lower half of it. 
Whaj does this portend? I feel sure there must be some 
notice of germ the papers in England ” 

SHERIFF RAMPINI of Lerwick, Shetland, writes that 
the sunsets have been obseived gn these northern islands 

Mr G F BURDER of Clifton sends the following 
extract from a letter from a passenger travelling fiom San 
Francisco to Sydney, three days after leaving Honolulu 
The writer says,—‘‘On Wednesday, September 5, we 
witnessed à most curious phenomenon The sun set 
perfectly blue, and next morning it rose a*flaming ball of 
blue The blue light was reflected ın our vabıns ” 

ON Nowember 30, at 4 pm, another remarkable sun@et 
was obseryed in Stockholm A correspondent states that 
the wegtern sky became covered with an intense purple 
after-glow, having the appearanée of an enormous distant 

* conflagfition, which nearly reached the zenith, and lagted 
fo. an hour, even aftey 1t was dark, and the stars were 
visible On the morning of December 1 2$similar intens 
hight was observed at sunrise The colour was, howevef 
then more yellow The phenomena have also been 
obséfved in the north of Sweden, in GothenbBrg, in 
Christiania, and in Copenhagen 
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THE KRAKATOA AIR-WAVE 


ON Thursday last Mr R H Scott communicated a 

paper to the Royal Society giving a map and tabular 
statements concerning certain barometric disturbances 
observed towards the end of August last. 

The obvious correspondence of the forms and times of 
occurrence of the barometric disturbances, described in 
Mr Scott's paper, at once suggested to General Strachey 
that they were due to a common’ origin, and the great 
volcanic eruption at Krakatoa in the Straits of Sunda 
appeared to supply a probable efficient cause ® General 
Strachey therefore took up the question from this point 
of view, and at the same meeting communicated a paper, 
of which the following 1s an abstract — 


e 

** Any shock of sufficient violence might be expected to produce 
an atmospheric wave, advancing from the place whewe it was 
caused ın a circular form round the globe, at first expanding until 
it had got half round the earth, and then again contracting till 
1t was again concentrated at the anupodes, from which again it 
would be thrown back, and so pass backwards and forwards till 
it was obliterated. It might have been expected that such a 
wave would travel with the velocity of sound, being probably 
of the same nature as that which causes sound, though 
the vibrations had not the peculiar character that affects our 
oigans of hearmg It has, however, been suggested to me that 
the wave may rather have had the character of a solitary wave 
produceden a liquid, the velocity of whictein the air would not 
materially differ from that of sound ! 

** A rough examination of the facts at first made known by the 
observations recorded in Great Britain indicated that there was 
prima facie strong evidence in support of this view, and that the 
phenomena would be approximately explamed by the passage 
round the earth of a series of waves travelling at the rate of 
about 700 miles an hour in opposite dnections from the place 
where the volcanic eruption occurred The records since pro- 
cured from other places, and the more careful exanunation of the 
fact have quite confirmed this conclusion 

“ Although we may expect to obtain additional data from 
othe: parts of the globe, which will make the investigation of 
this somewhat remarkable phenomenon moré complete, yet those 
we now have are sufficiént to justify an attempt being made to 
bring the more important facts before the Royal Society without 
fugther Relay 

* The following table shows the stations from which the records 
have been received of which use has been made in this discussion, 
with certain particulars of their geographical position, and of 
their distanees mea ured on great circles, fiom Krakatoa, the 
plage of eruption — 
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Distance from Kraka- 

















] 
| toa, measured on a 
I great circle 
Place | Longitude , Latitude 

™ | i From west| From east 

to east, to west 

e. o z! o 4 o u o u 
Toronto , W 79 15* N 43 40| 142 15 | 217 45 
Valencia a» IO I8. ,, 51 55| 249 3I | 110 29 
Coimbra on 8 244. s 40 13' 247 58 | 112 2 
Armagh 1 9, 6 39: , 54 201 252 I7 | 107 43 
Falmouth * | » $ 4 » 50 9 252 15 107 45 
Glasgow s | » 4 18 » 55 53 253 57 106 3 
Stonyhurst » 228 , 53 51! 254 34 | 105 26 
Aberdeen 1 5, 2 6 , 57 10' 255 25 | 104 35 
Kew | » O19 » 51 28 255 27 104 33 
Greenwich » O Of , 51 29} 255 39 | 104 21 
Pans ° è IÈ 220, ,, 48 50| 256 49 | 103 11 
Brussels | s 420! ,, 50 5t 258 17 | IOI «43 
St Petersburg i » 3020| ,, 59 55 272 3 87 57 

Krakatoa , 99 195 d S 69 
ist pe + A DEEP NN 


. 

1 The log of a surveying ship at the north of Borneo, since received, shows 
that tke explosions were heard thege othe morning of August 27, at a. dis- 
tance of 12co miles from the volcano, And it has been also stated that these 
sounds were heard 1n Geylor, at a distance of about 2000 miles —R S 
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“As the earher disturbances, on August 27 and 28, extend 
ove. several hours, it became necessary to fix on certam 
sufficiently well defined points ın the curves iepresentng the 
barometric pressure, from which to measure the epochs of the 
passage of successive disturbances The frst and second of the 
series aie, in almost all the curves, well defined and generally 
similar ın form, commencing with a distinckmise, which is again 
followed by a distinct fall, the fall being shorter than the rise 
These features are followed by a less definite rise succeeded by a 
shallow fall, after which there 15 again a rise, which gradually 
passes into the more regular trace 

“ The therd and fourth of the disturbances can be traced 1n all 
the curve8, but they no longer exhibit the same chaiacters, and 
are. usually nothing more than a sudden sharply defined rise, 
though 1n front of some of these there 1s a mote or less distinct 
tiace of a hollow, 

“The fifth andes:xth of the series become less distinct and are 
lost at several stations, being usually uses, while a seventh 
faint d®™arbance, as a shallow hollow, can be tiaced in a few of 
the curves, after which nothing can be distinguished 

** By a comparison of the time intervals between the first and 
third, the third and fifth, and the fifth and seventh disturbances, 
and assuming (which the facts seem to justify) that the velocity 
of the wave has 1emained unchanged 1n its passage from east to 
west, 1t would appear that the first well-defined rise in the first 
of the seiies corresponds to the rises which are prominent in 
those succeeding it And the same conclusion has been diawn 
fom an examination of the second and fourth compared with 
the fourth and sixth of the series 

** Adopting these &onclusions, the times of the succtssive pas- 
sages of the initial rise have been measured from the curves, 
suitable allowance having been made where the rise was difficult 
to trace, o1, as sometimes happened, a hollow appeared corre 
sponding in position with the hollows in the earher form of 
the disturbances There 15, of course, some doubt attaching to 
these measurements, but their general consistency seems to 1ndi- 
cate that they may be accepted as fairly 1epiesenting the facts 
under discussion 

** The following table gives the results of these estimates of the 
times at which the successive waves passed the several stations, 
1eckoned from midnight of Aug 26, 1ndG1eenwich mean time. — 





‘Times of Passage of wave 

















Place * * 
I II III IV v vi Vel 
h mh mth mjh mjh mih m|h m 
Toronto 16 55/25 10/55 ro|6I 30 
Valencia 13 55/26 30/50 50162 5/87 55|96 ro|t24 25 
Conmnbra I3 50/26 55|50 30162 40 d 
Armagh I3 30/26 45|50 40162 15/87 45|96 20/124. 30 
Falmouth 13 25/27 O|5Oo 25 62 15 97 45|124 30 
Glasgow I3 30/27 ol50 35 62 20187 35197 30 
Stonyhurst 13 20:26 5o|5o 25:62 25187 40|07 301124 5 
Aberdeen 13 2027  5|50 30,62 3087 20|9$ 30 
Kew 13 15|27 I5|5O 15 62 30 98 o|r24 5 
Greenwich I3 I5:27 X5 l 
Paris I3 15/27 30|50 062 So 
Brussels I2 35127 45/50 062 55/86 45198 4D 
St Petersbug II I5128 40148 30163 50/84 40 
e 





- 

** From these figures are deduced the intervals between the 
succe-sive passages of the waves fom east to ewest, and from 
west to east, respectively, or of the times of travdiling round the 
earth, which are shown in the next table, for all stations 
excepting Toronto 

** From the results thus obtained 1t would follow that the wave 
travelled round the earth fiom east to west m 36h 57m , being 
at the rate of 1026 hour for one degree of a great carie of the 
eagth, and from west to east m 35h 17m, bamg at the rate of 

098 hour for one degree Fiom the velocities thus determined 
the probable time of the ougin of the wave has been onlculated 
from the known distance of each place from Krakatoa, the time 
occupied in the passage of the wave ftom Kialwatoa to thg place 
of observation, and the obsei ved time of the passage of the waves 

“The mean value thus obtqjned, from the waves moving from 
east to west for the time of the o.igin of the disturbance at 
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Intervals occupied in travellıng’round the earth 






































. 
From east to wesig From west to east —& 
Plaze € —+ a 
I HI II Iv 
to to to Mean to to |Mgn 
III v v. IV VI 
h m h.m |h m|hm h m|h € |h m 
Valencia — 136 5537.5 36 50 36 57135 35/34 5/34 50 
Combia |36 40 36 40|35 45 63 45 
Armagh 37 10/37 5 |36 45 |37 0135 30/34 5/34 49^ 
Falmouth |37 0/37 3*37 3*|37 2/35 15/35 30/35 22 
Glasgow |37 5337 o 37 3|35 20|3$ 10/35 35 
Stonyhust [37 5/37 15 36 25/36 55/95 35/35 5|[g5 20 
Aberdeen — 37 1o [36 50 37 0135 25136 of 43 
Kew 37 0/36 55*|36 55*|56 57|35 15|35 30|35 23 
Greenwich |36 45 e 
Pais 36 45|9 36 45/35 20 * 35 20 
Brussel; 37 25|30 45 37 5|35 10|35 4535 28 
St Peteisbig | 37 15 |36 10 36 43|35 10 e (35 10 
Meanex-)| 7 ES al Ei 
cluding ¢|37 41/36 54 /36 48 |36 57/35 24/35 935 17 
Toronto 











Krakatoa 1s 2 52h Gieenwich mean time, @ 9*53h local time, 
that is gh 32m a m of August 27 1 
“In hike manner the waves travelling from west to east gave 
results which were exhibited in another table . 
**'The mean value of the tune of the ongin of the disturtfince 
obtamed from the waves moving from west to east 1s therefore 
220h Gieenwich mean time, or 9 21h local time, that is, 9h 
13m local time e 
** The mean between the two values obtained fiom [he waves 
travelling agamst the earth's motion of revolution, and those 
travelling witht is 2h 24m Greenwich mean time, oat 9h *24m. 
local time, August 27 
“The @elocity of the waves 1n miles will be for those which 
travel from east to west 674 miles per hour, and for those passing 
fiom west to east 706 miles per hour The velocity of sound. 15 
for a tempefature of 50° F 757 miles an hour, aid for 80° F e 
781 milesean hour With a temperature as low as zero F the 
velocity will only be reduced to 723 miles an hour, which is still 
considerably in excess of the greater of the observed velocities, 
The excess of tle velocity of the waves which travelled in the 
same direcieon as the eaith’s motion of revolution, that 1s, from 
west to east,®over that of those which pas ed in the opposite 
dnection, 1s about 32 miles an hour, which might be &ccounted 
fo. by th circumstance that the winds along the paths of*the 
wave, would, en the whole, be from the west, which would cause 
an increase 1n the velocity of the one set, and a diminution in that 
of the other, so that the observed difference of 32 miles would 
correspond to an average westerly wind of 16 miles an hour, 
which is not improbable e 
** It should be observed that the path of the wave which passed 
Toronto approached very neai to the North ang South Poles, and 
that the velocity in both directions appeared to be somewhat less 
than in the waves which passed over Central Eusgpe — TIft»wave 
which passed northwards over Asia travelled at the fte of about 
660 miles an hour, o1 about 15 miles an hou: slower than the 
waye which passed ove Gr@at Britain fiom east to west Thisre- 
duftion of velocity seems to be within the limits of what might 
be due to the low tempfrature of the 1egions 
‘The wave tiavelhng from east to west having been per- 
ceptible on the barometei traces at several of the stations until 
about 122 hows after its origin, and its velocity having been 674 
miles an hour, at had travelled before its extinction more than 
82,200 miles, and had passed 3i times round the entne circuit 
o the earth n 
“It is further worthy of notice &hat during August 30 
and 31 and September I, a very severe cyclonic storm was 
crossing the North Atlante, dhd that the wave coming®from the 
westward eaMy on the 31st, No VI of the series, pust have 
pafésed ox ın front of the cyclone, and that its next transtt would 
ebave carried itinto the very centre ofghe cyclgne near the British 
gisles on the afternoon of September 1. This, perhaps ac- 
* At these stations the fifth transit cannot be traced 
* [t has not been thought necessary t» give zz extenso the table showing 


the sep@rate values deduced from tige several observations, but th differ 
from the mean by in no case "nore than a few minutes 
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count#for no trace ofeit being found, though the wave coming 
from the eastward on the morning of that day, just before the 
cyclone had arrived, No «VII, was discernible. 

**'There ıs no definite statement, so far a8 I am informed 
at present? of the true time of any particularly severe shock 

* or explosion at Krakatoa &cepting that wlieh 1s contained in 
the leter of Mr Watson (published ın Nafunz, December 6, 
1883), whose ship was within a few miles of the volcano on the 
m@rming of August 27 He refers to an unusually severe explo- 
sion as having occurred at 11h 15m am, local time, which 1s 
nearly 4g minutes later than the time, 9h. 32m, arrived at 
in the foregoing discussion The point of the disturbance (as 
indicated by the barogiams) which has been taken as the front 
of the wave is the highest point of the first abiupt rise of the 
trace, and 1s perhaps, on an average, not fai from one hour after 
the first signs of disturbance, the increase of pressure having 

ebeen very rapid duung the interval, but broken into two or three 
step®o: oscillations During the following half hour there 1s 
usually a laige decrease of pressure, succeeded by another abrupt 
rise lagting about half an lur Then follow a fall of about an 
hour, ‘en a rise of an hour and a half,&nd then a fall of an 
hour and a quarter The whole length of the disturbance on 
the time scale is between five and six hours, corresponding to an 
actual d@tance of between 3500 miles and 4000 miles The 
length of the first main. wave of the disturbance is about one 
hour on the tıme scale, or about 700 miles in length over the 
earth’s surface, 

‘In the pregent position of ow knowledg® of the facts, it 
can only be surrffised that the shock of Irh 15m aim of 
August 27, observed by Mi Watson, corresponds to the second 
main feature of the disturbance. That the wave which forms 
thestirst feature would have ouginated at 1th I5m a m as 
apparently inconsistent with the observed velocities, which it 
has been shown are remarkably consistent, and indicate without 
much doubt an origin at 9h 32m am 

“The barofftetric disturbance at Mauritius noted by Dr Meldrum 

emails Said to*have begun soon after 11am local time, The dıs- 

tancg frew. the volcanoeto Mauritius being about 3450 miles, 
the wavemt the rate of 674 miles per hour would have 1eached 
the island in 5h 7m ‘Taking the great shock ag 2h 32m. 

Greenwich mean time, as before reckoned, the wave would 

reach Mauritius at 7h 39m Greenwich mean time, or adding 
the allowance for difference of longitude, 3h 50m. * the local 
tıme would be 11h 29m,, which agiees satisfdctorily with the 
facts as recorded 

‘In conclusion, 1t may be noticed that the sea-waves produced 
by this volcanic disturbance, assuming the time of its occurence 
to have been 2h 32m Greenwich mean time,on Augus? 

27, were propagated with an approximate velecity of 480 

miles any hour to Mauritius, of 430 miles an hour to Port 

Elwabeth near the Cape of Good Hope, and 420 milg to Galle, 

and a somewhat slower rate to Aden The detays of the occur- 
rence of these waves on the coasts of India will shortly be laid 
before the Society by Major Baird, who has informed me that 

the velocity of the wave between Galle and Aden was 378 

miles an hour, and the lengths of the great waves fiom 287 

t8 630 miles ” 


“P S —Decegber 15 Since the above was read before the 
Royal Society a copy of the barometiic trace from New York 
has d8een reggived, which shows disturbances very similar to 
those recofüleQ at Toronto, and at times which are quite in 


accordance with the general conclusions stated in the pape ” 
e 
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NOTES * 


IN connection with the resignation of Prof Sylvestei of his 
Char in the®Jo&ns Hopkins University, we find that it 
was resolved at a meeting of the trustees held October 1, 
“That as this resignation is doubtless the result of mature 
reflection en the part of Prof, Sylvestei, itis hereby accepf&d, 
but that 1n doing so the Board of Tiustees cordially extend to 
him its eearty thanks fo. the mvalyable services which he has 

e rendered to the University, and also its profound sense of the 
great Silty, the conscientious fidelity, and untning energy @ith 
which he has diseharged the arduous duties of Ris Chair, thereby 
elevating the saence of mathematics to its proper lane, not only 
m this [institution bat in this country " It was also resolved 


‘That Prof Sylvester be appointed Professor Emeritusyin the 


| Johns Hopkins University ” ' 


. 

IT may be remembered that at the recent Geodetic Congress 
tite French delegates opposed the adoption of Greenwich as the 
universal meridian, though M Faye was in favour of the adop- 
tion of Greenwich time At the meeting of the Paris Academy 
on December 3, M Faye, whilst supporting the proposal that 
the universal tune should be that of Greenwich, stipulates for the 
civil hour instead of the astronomical how, and for the counting of 
longitudes from oh. to 12h positive towatds the east and negative 
towards the west, instead of from oh. to 24h. 1eckoned towards 
the east, but leaving it to astronomers and navigators €o employ 
at discretion foi the universal time that according to civil or 
astronomical reckoning, as may seem best 


A MEETING was held 1n Sheffield last week for the purpose of 
carrymg out, ın connection with Firth College, a ggoposed 
technical department having reference to the trade of the district 
Among those who spoke were Mr Mundella and Dr. Sorby, and 
we need not say that all agreed as to the desirability of establish- 
ing such a department, and the necessity of educating our cap- 
tains, as well as our privates, of industry, in the principles of 
ther crafts For that, Mr Mundella insisted, is the true 
technical education He gave the experience of a friend who 
has just been visiting the United States, and inspected the means 
for technical education existing there, the distinct conclusion 
was ‘that there ıs more skill and intefligence in American 
ifdustrial pursuits than there is ın our English industrial pur- 
suits," Itis much that we know our weakness and are taking 
means to remedy it, No doubt the Firth College will soon have 
a well equipped technical depaitment 


THE Lecture Arrangements at the Royal Institution before 
Easter, 1884, are as follows —Prof Dewar, six lectures (adapted 
to a yivenile auditory) on Alchemy (inrelation to modern science), 
commencing on Thursday next (December 27), Mr R S Poole, 
two lectures on the Interest and Usefulness of the Study of Coins 
and Medals, Mr A Gatkie, five lectures on the Ongin of the 
Scenery of the British Isles, Prof J G McKendrick, five lec- 
tures on@\nimal Héat its Origin, Distribution, and Regulation , 
Prof, Ernst Pauer, six lectures on the History and Development 
of the Music for the Pianoforte, and its Predecessors the Clave- 
cin, Harpsichord, &c , Prof ‘Lyndall, «1x lectures on the Older 
Electricity, 1s Phenomena and Investigators, Prof Henry 
Morley, six lectures on Life and Literature under Charles I, 
and Capt Abney, six lectures on Photographic Action, con- 
sidered as the Work of Radiation The Friday Evening Meet- 
ings begin on January 18, Prof Tyndall on Rainbows, The 
discoursesgon the other evenings will probably be as follows — 
Rev. T G Bonney, the Building of the Alps, Prof. Ma 
Muller, Rajah Rámmohun Roy, Mi G J. Romanes, the Dar- 
winian Theoiy of Instinct , Prof, Thorpe, the Chemical Work 
of Wofle, Sir Frederick Bramwell, London (below bridge) 
North and South Communication , Prof Hughes, Theory of 
Magnetism (illustrated by experiments), Mr C. V. Boys, 
Bicycles and Tricycles in Theory and Practice, Mr JN 
Langley, the Physiological Aspect of Mesmerism, Mr Walter 
Besant, the Art of Fiction, Prof O. Reynolds, the Two 
Manners of Motion of Water (shown by experiments) 


Every one must wish well to the scheme for an Institute for 
East’ L@ndon, to the meeting in connection with which last 
Friday at the Mansion House the President of the Royal Society 
gave the benefit of his eaperience as an East End doctor forty 
years ago. The demand for such commodities as the Institute 
would furnish ig stronf engugh , emment men of science who 
have lectured ın Whitechapel on their special subjects tell us 
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that the ‘largest obtainable place of meeting in the district 1s 
invariably crowded 
. 


A MEETING and conversazione will be held under the auspices 
of the National Association of Science and Art Teacher s, in the 
Manchester Technical School and Mechanics Iastitution. on 
Saturday, December 22 Prof. Roscoe, F R S , will take the 
chair It ıs expected that a large number of science and art 
teachers will be present, mcluding visitors and delegates from 
the Liverpool, Birmingham, and N ewcastle-upon-Tyne branches 
of the Association, It h&s been arranged on this occasion td 
bring together for exhibition a collection of apparatus, models, 
text-books,*diagrams, and appliances of a new and interesting 
nature beaung upon the study of science and ait We have no 
doubt the meeting will be a successful one, The Association 1s 
Calculated to be of great service to science teachers, and deserves 
encouragement. Prof Huxley ıs president, and the secretary 1s 
Mr W Crowther, Technical School, Manchester 


AT the last meeting of Superintendents of National Education 
at Washington, Prof Bickmore described the lectures on natural 
history which he now gives every Saturday to school teachers, 
and the first history of these lectures The authorities. of the 
Natural History Museum wrote to the Board of Education in 
New York suggesting that a select few of their teachers should 
come to hear an informal address upon the objects there exhibited 
Sets of these lectures were attended first by those few, then by 
fifty, then by over one hundred teachers They are now given 
to a full hall every Satuday No continued systematic series of» 
Illustrations could be met with, so a photographer was employed 
to take transparencies of specimens and copies of various llus- 
trations bearing upon the subject to be exhibited by the oxy- 
hydrogen light Another lantern 1s also used to throw hght 
upon the written lists and diagrams or upon objects which are 
arranged in prgeon-holes, upon each one of which exactly the 
lecturer can throw the light as it 1s wanted e 


AFTER some interesting reflections uy on the wonderful strides 
ın population revealed by the last United States census, Di. 
Harris pointed out to the same meeting how partial would be 
the value of any special technical education that might bg given 
to a whole schoo] He uiged that mechanical inventions were 
every day throwing out of work ‘‘hands” that had acquired 
manual dexterity Education of the brain to directive intelligence 
is the great want The large development of inveftion is set 
down to the study of natural science and of the phenomena of 
physical processes On the other hand, the relish, by many 
students at least, for manual instruction leads the authorities at 
Boston to report that ‘‘ manual training 1s so great a relief to the 
iteration of school work that 1t 1s a positive benefit rather than a 
detriment to the course in the other studies ” ° 


WE learn from Trondbjem that the starbng has been seen for 
the last two winters in the noith of the Trondhjem Amt, sitting 
on the roofs of houses at Christmas time, notwithstandiffg the 
cold, which was considerable for the season In the present 
year some of the birds are agaw to be seen after their usual 
penod of migration 


Naturen reports that Prof Heiberg of Christiane has demon- 
strated the presence ın the air passages and pulmonary substance 
of hares of a form of strongylus, both barren and charged with 
ova, which would appear to be the cause of an otherwise unex- 
plained mortality among these animals in the autump ef fast 
yeargin the district of Eidsvold in Norway 


SEVERAL Russian writers have of late been diawing attention 
to the fact that the Japanese seas harbour various species of fish 
which are poisonous Dr Sawtscherksevn suggests that ships 
going to these waters ought to be provided with deseripiions and 

[] . . 


e 
representations of these suspected fish, of Which twelve varleties 
would appear to belong to Tetrodon, 7e znermis, the Japanese 
** Kanatuka," bem® reported as especially venomous Accord- 
ing to Dr. Guldrew, one Japanese fish, hnown as Fuku, 1S SO 
poisonous that death follows almost instantaneously after eating ud 
only a moderate-sized bit of the flesh The Japanese are for- 
bidden by law to eat this fish, but 1t 1s nevertheless not unfre 
quently the cause of death among the lower classes, who believe 
1t to be possessed of certain marvellous properties, on acqount of 
which they risk the danger of being poisoned. 


Ir ıs evident that we have much yet to learn respecting dites 
which habitually go through their early stages in sea water In 
the cmrent number of the American Natu; alst (December, r 
1883) 1s a account by A W Pearson of the larva ofethe 
Dipterous family Stratzomyude that was found by him beneath 
Zostera on the beach near the mouth%f the Merrimac Biver 
With a few exceptions 1 manne insects are either Coleopferous 
or Dipterous, and it is the latter order especially that shows itself 
the most diversified in point of larval adaptation to extraosdinary 
conditions, 


M TILLO publishes ın the last number of the Zzves&a of the 
Russian Geographfcal Society the results (d very accurate 
measurements he has made of the lengths of the rivers of Russia 
in Europe The measurements have been made on theten-versts- 
to-an-inch map of Russia, and present great differences With 
those which were published by General Strelbitsky in his work, 
** Superficie de l'Europe ," these last have been made on a map 
of a much smaller scale (sixty versts to an inch), gnd contain 
several errors The figures of M Tillo are, on the avezage, by 
26 per cent greater than those of M Stgelbitsky, showggg thus 
the error which may ensue from measurements made owsmaller 
maps , severgl rivers, as the Kama, Dnieper, Dniester, and Oka, 
are, in M. Strelbitsky's measurements, respectively by 200, 285, 
300, and 31§ versts too short, whilst the ten versts' map has 
given to M Tilloea length of the Dmepei only by one-twentieth * 
shorter than*the three-versts-to an-inch map The chief rivers 
of Rus 1a appéar now with the following lengths Volga, 2108 
mules (the verst befhg taken equal to o 663 mules), Ural, 1480 
miles, Dnieper, 1329, Don, 1124, Kama, 1117, Petchora, 


1024, and Oka, 915 miles " 


Iw the safe periodical, M, Woerkof points out that the tea 
tree and the bamboo could be advantageously cultivated in 
Russian Transcaucasia The most northern point where he has 
seen the tea tree in Japan 1s Akita, close by the western shore 
of Niphon, under 39° 45’ N lat , and he has been told that Ip 
1$ grown even at the frontier of Amovori, under the fortieth 
degree of latitude ‘The average temperature at @kita would be, 
according to meteorological observations at N ngata and Hako- 
dade, about 11° 5 Cels for the year, zero in Janyatfs 23 "5 in 
July, and 24° 5 in August The tea tree grows very well also 
in thg valleys at Ponevara, finder 38° N lat » 900 feet above 
the sea level, where the average yearly temperature 1s no more 
than 12°, and that of January no more than o°, whilst every year» 
there falls a deep snow As to the bamboo tree, 1t 1s cultivated 
under 39° 10’, 500 feet above the sea-level, on the Wettern slope, 
and under 38° 35? 400 to 450 feet above the sea level, on the 
eastern slope Inthe western parts of Transcaucasia, between 
Bat&im and Tuap e, the average yearly teyperature vafies from 
13° to 15", and that of January is between 4° 5 to 6° 5. Both 
are thus higher than those of Jagan The summer 1s, p@haps, 
a little colder, but this difference would hardly exerqse any 
infludhce ‘Even in the interior of the country, up to the Great 
Cáucasus ridge, agd east to that of Meakhı, fhe average tem- 
petatures at plates up to 1000 feet above the sea-level would 


allow the culture of the tea tree, As to the rains, they are quite 
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dent in Westera Transcausia, whilst in the eastern parts of 
country irrigation would be ntcessary. 











lemorial prating for the removal of the Paris Obsétvatory from 
& presemt position, but that he has not yet presented it to the 
wuncil of the Observatory, but will do so at an early period. 








tds not the figst time that the idea has been started. The | 
soposal was made in 1808, and a Commission appointed to | 


port on. the matter, "The scheme was objected to strongly by 
'everrier, and finally rejected after a very sharp discussion. 
“Tue Swedish frigate Vanadis has just started on a cruise 






se, ag w&ll as Dr: Hjalman Stolpe, who-has Leen commissioned 


Hographical Museu in Stockholm. The frigate, 
ion is chiefly scientific, will call at Tnany places of 
as, for instance, the Straits of Magellan, the Marquesas 
dwich @slands, the remarkable Malden Island, &c. 
sh merchant, M. Fürstenberg of Gothenburg, has cuntri- 
ed 6097. for the purchase.of objects of scientific value. 

. BouRDALOU, paving published in 1864, ing his work, 
llement Général dla France,” that the average level of 
‘Mediterranean is by 0°72 metres lower than that of the 
(lantie, his result was received with some distrust by 
geodesists? General Tillo points out now, in the last issue of 


ional Et 
















results of the most accurate leveliings made in Germany, 
i à itzerlaifa, and Spain, which have been published 
is Fee. 


graphs at Sintagder and Alicante by General Ibanez? that the 


























dernationale arrive at 0'757 metre from*the gom- 


-*Nivellements der Trigonometrischen Abthgilung der 
andesaufnahme ” gives 0'809 vid Alsace, and 0:832 vid Switzer- 
id. ‘The difference of levels at Trieste “and Amgférdam, 
easured wid Silesia and Bavaria, appears to be 0°59 metre. 
h of these four results (0°72, 0°66, 080, and 0'59), having a 





, and we may. admit thus that the average level of the 
rraneanisinfact lower by 077 metre than that of the 
tlantig. .— 
THE additions to the Zoological Society's Gardens during the 
| past week include a Macaque Monkey (A/acacus cynomolgus d) 
| flom Indigy presented by Mr. J. L. Waldon; a Night Heron 
ANyeticorax grise) European, presented by Mr. N. H. Fenner ; 
o Barbary Turtle Doves (Zwréur risorius) from North Africa, 
resented by Miss Stewart; four Ringthais Snakes (Sepedon 
zmachetes), a Hoary Snake (Coronella cana) from South Africa, 
by the Rev. G. H. R. Fisk, C.M.2Z.S, ; a Black-faced 
agaroc (Macropus melanops à ) from Australia, a Broad-nosed 
5 Lemur (Hapakmilr sinus 4). from Madagascar, an :Exanthe- 
matic Monitor (Faranu; exanthematicus) from West Africa, 
|, purchased. ©. 
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“OUR: ASTRONOMICAL. COLUMN 

Tur Mas? or SATURN.—Prof. Asapa Hall has communi- 
-catet to thegRwyal Astronomical Society a note upon jhe mass 
of Saturn deduced from observations of the outer satellite 
'* Fapetus, made with the 26-incls refractor at the Naval Observa- 
"Rory, Washingtony in,1875, 1876, and 1877. The m@an distance 
of the satellite from its primary, reduced to the mean distance of 
the latter ¢9°53885), was found to be 515'-522 from 128 obser- 
t vations. For the periodic time of Xens Prof, Hall compaitd 






i "n ‘ e 
drgnoiie s@tes in its last number, in reference to a recent | 
ia NATURE, that Admiral SMouchez has drawn up a 


undghe world." King Oscar's second. son participates in the | 


the Government to ‘collect materials for the nucleus of a | 


Al 


khe Russian Zzcestia, that this conclusion is fully :upported by | 


appears from a careful comparison of the mareo- | 
ference of levels at these two places reaches 0°66 metre, and | 
differences of level at Marseilles and Amsterdam appeftr to | 
"So metre when compared through Alsace and Switzerland ; | 
s Rendus de la Commission Permanente del Assagittion | 


the Prussian. levellings, whilst the fifth volyme of | 


probable error of 0*1 metre, their accordance is quite satisfac. | 


his own observations with one by Sir W, Herschel on Sept. 200 
1789, and with Sir John Herschel’s observations madè at the 
Cape of Good Hope in 1837. The resulting sidereal revolution 
is 7973310152 days. Hence the mass of Saturn iu units of the 


i 
| 
i 
i 
i 
i 
i 


| sun's mass is Bes:el, from heliometr.c measures of the 


great satellite 72/24 obtained a value of .. — which has been 
or 


siuce used in nearly all calculations where the mass of this planet 
enters ; Jacob, from ob:ervations of Trifan made at Madras in 


1856-589 inferred a mass of ge which it will Le seen closely 


| approaches that given by Prof. Hall. 


: ; e. 
Leverrier from the theory of Uranus is , and therefore is 


1 
29'56 
| the smallest of all. A 

CLOSE DouBLE-STARSs.—M. Perrotin has“ published in the 
Astronomische Nachrichten further mea ures of double-stars made .. 
| at the Observatory of Montgros, Nice, amongst which are song 
of the close binaries. In July last he thought 72 Ophiuchi 
| (rather a problematical object) might be elongated in the direc- 
| tion 110°, bat in the following month. it appeared single under . 
| good conditions of atmosphere. Of the closer stars we find— | 








| e Position Distance 
4 n Coronæ Borealis ... 1883564 156700 0610 
| % 1938 —. .. 77895 112795 0750 
| e bqualei ... — 640 285757 0'973 
| O3. 395 667 ..  9$5'30 0'690 


Pons’ ComEt®—The following approximate places of Pons’ 
comet ave deduced from the provisionally corrected elements of 
! MM. Schulhof and Bossert : — 

At Greenwich Midnight. 








i net h. m. s Ted z ign deeem ms 
|o Dec 31 5.21 39 4 .. *23 54'9 .. 98263. ... 99585 
| Jan, 2... 2E 5326... 20 452 
4.22 737. 17 22:8 ... 9/8098 ... 99409 
| Og. 22 21 31 13 495 
| 8 .. 22 35 3 10 7'5 .. 9/8029 ... 9°9249 
| 10 .. 22 48. 9 ... 6 21'0 EE 
| 12 .. 23 0 44 .. + 2 33'2 .. 98065 ... PJ 
| 14... 23 12 45 .. 9 1 122 Se 
| 16 ... 23 24 IO .. 4 5277 ... 9 820L..., 9'9002 
je o 18 923 34 53°... 8 24°9 
| 9o ..2345 8 .. IL 4777 ... 98414 ... 98928 
i 22 ... 23 54 41 14 59'5 
24... 0 3 37. 17 5979 ... 9°8678 ... 98894 
26 .. Ot! 57 .. 20 482 
28 e. O IQ 44 .. -23 25'1 ... 9°8966 ... 98901 


The intensity of light is at a maximum in the middle of 
| January. The comet will be nearest to the earth on January 9, 


| mean distance from the sua. At its last appearance in 1812 it. 
did not approach the earth within about 1735, bereits 


T&EMPEL'S Comer, 1867 1I, —M, Raoul Gautier of Geneva 
is engaged upon a revision of the orbit of this comet, which, it — 
may be remembered, experienced great perturbations from a 
near approach to the planet Jupiter during the revolution 1867- 
73. lt may probably arrive at perihelion again about May, - 
| 1885. If there should still be unpublished observations of this- 
| comet, it would be desirable to comunicate them at once to 
| M. Gautier, that they may be brought to bear upon his investi- 
| gation, è è 
| 
| 





De Morcan’s Five FIGURE LOGARITHMS,— There is a report 
that the five-figure tables of logarithms of numbers and trigono- 

| qnetrical functions published ‘under the superintendence of the 
Society for the Diffusion of Useful Knowledge,” but which are 
usually kngwg as De Morgan’s Tables, are out of print, and 
that there is no*present intention of a further issue, If this be 
the fact, it is much to be regretted: they are by far the most 
convenient five-figure tables that we posses», on the score of size 

| apd legibilitf, and have been widely utilised in astronomical 
| calculations. Lalande’s Tabigs, the stereotype edition of Firmin 
Thidot, are good, and *the same’ may be said of Gauss's, where it 
is of advantage to have two degrees on one opening ; but we 
| neverthele@ unhesitatingly give the pr@erence to ** De Morgan. 








The value deduced by o> > 





distance 0°634, or rather less than two-thirds of the earth's. 000. 



















*PROBABLE NATURE OF THE INTERNAL 
. SYMMETRY OF CRYSTALS 


OME studies pursued by the writer as to the. nature of mole- 
cules have led him to believe that in the atom-gréupings 
which modern chemistry reveals to us the several atoms occupy 
distinet portions of space and do not lose their individuality. 
The object of the present paper is to show how far this con- 
clusion is in harmony with, and indeed to some extent explains, 
the symmetrical forms of crystals, and the argument may there- 
fore in some sort be considered an extension of the argument for 
a condition of intermal symmetry derived from the phenomena of 
cleavage. 

If we are to suppose that crystals are built up of minute 
mastes of different elements symmetrically disposed, it is natural 
to inquire in the first place what very symmetrical arrangements 
of points or particles in space are possible. 

it would appear that there are but five, which will now be 
described, * 

If a number of equal cubes are built into a continuous mass 
(Fig. 1), a system of points occupying the centres and angles of 
these cubes will furnish an example of one of these symmetrical 
arrangements, In this system each point is equidistant from 
the eight nearest points, and if a number of equal-sized spheres 
be stacked on a base layer arranged so that the sphere centres 
when joined form a system of equal squares, a side of whi 
bears. to the diameter of the spheres the ratio 2: 4/3 (see 
plan ).the sphere centres in such a stack will also furnish an 
example.of this first kind of symmetry (Fig. 2). 

A second kind of symmetry will be presented if one-half the 
points in the first kind be removed so that we hay only those at 
the cube centre, or only those at the cube angles. In this 
system each point is equidistant from the six nearest. points, and 
if equal-sized spheres be stacked upon a base layer, arranged so 
that the sphere centres when joined form a system of equilateral 
triangles, a side of which bears to the diameter of the spheres the 
ratio 4/2: 1 (see plan 4); and if the layers be so placed that 
the sphere centres of the fourth layer are over those of the first, 
those of the fifth over those of the second, and so on, the sphere 
centres in. such a stack will also furnish an example of this second 
kind of symmetry (Fig. 3). M 

A third kind of symmetry will be presented if again one-half 
the points be removed, 7.2, so that when cubes of two colours 
arranged in such a way that each cube is surreunded by cubes of 
the other colour are used (see Fig 1), we have only the points 
at the centres of the cubes of. one colour. In this system each 


point is equidistant from the twelve nemtst points,egnd if equal- 4 


sized spheres be stacked upon.a base layer in which the @pheres 
are in contact, and whether they form a square pattern (see 
plan c), or a triangular one (see plan @)—previded that, if tri- 
angular-pattern layers be employed, the sphere centres in the 
fourth layer must.be.over those in the first, those in the fifth 
over those in the second, and so on—the sphere centes (the 
arrangement being the same in either case) will furnish a second 
example of the third kind of symmetry (Figs. 4 and 44, the 
latter showing a stack with the angle removed to display the 
triangular arrangement). 


! 
A fourth kind of symmetry, which resembles the third in that 


?ach point is equidistant from the twelve nearest points, but 
which is of a widely different character from the three former 
kinds, is depicted if layers of spheres in contact arranged in the 
triangular pattern (plan d) are so. placed that the sphere centres 
of the third layer are over those of the first, those of the fourth 
over:those.of the second,.and so or. The symmetry produced 
is hexagonal in structure and uniaxal (Figs, 5 and 5a). 

A fifth kind of symmetry, and this completes the number of 
very symmetrical arrangements possible, resembles the second 
kind of symmetry in that each point is equidistant from the six 
nearest points, and bears the same relation :o the fourth kind 
(Fig. 5) as the second (Fig. 3) bears to the third (Fig. 4); that 
is to say, it may.be regarded as produced by the insertion of 
additional points in positions midway between points arranged 
in the fourth kind of symmetry. “It is depicted jfetrfangularly 
constituted layers identical with those depicting the second kind 
9 of symmetry (plan 4) are deposited in the following way (Fig. 6): 
—First place three layers as though to produce the,:econd kind 
of symmetry; then place the fourth with its sphere centres ovas 
those of the second layer ; then the Stth so that the third, fourth, 
and fifth, like the first, second, and third, are in the second kind 
of symmetry ; then the sixth with its sphere centres gver those 
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of the fourth and second; and then the seventh, so that the fifth; 
sixth, and seventh layers are. also in the second kind of sym- 
metry; andeso on. The symmetry produced is, like the last, 
hexagonal in structure and uniaxal. : m ee : 

The writer believes that ever} one of the various symmeteical ; 
forms pesente™ by crystals can be shown» to be confistent with. 
the subsistence of an arrangement of the atoms of the crystallising : 
compound in one or other of these five kinds of symmet@ af the 





Fig. 1. 





*Fic. 4. 7L Plan é. 
. EIN 





time when crystallisation begins ; and proposes 4o show that a 
relation subsists between the atomic composition of very many 
bodies and their crystal foryns in harmony with this gonclusion, 
To proceed then to Mcts, we notice first that; as a-rule, com- 
pounds cansisting of an equal number-of atoms efgtivo kids 
erystdilise in cubes. up 


The folloying may be mentiondi;— . © 
Potawsic chloride, KCl. e SESE d 
Potassic bromide, KBr (sometimes elongated into: prisms, 
' or extended into planes), e 
* . 
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Other apparent exceptions are ;— 
odic chloride, NaCl. : . Zincie oxide, ZnO, crystallising in six-sided prifms. 
Sodic brémide, NaBr. (Cadmium sulphide, Cds ; and 
Sodic iodide, Nal (anhydifus above 40° C). Glucina, GO, erystallising in minute six-sided prismatic 
Ces® chloride, CS. Cl. crystals. 


tassic iodide, KI. 


 Plumbic sulphide, PbS. Now three out of our five possible kinds of internal symmetry 
“Agentie chloride, AgCI have three axes or directions at right.angles to each. other, in 


“When we have named lithic chloride, crystallising above 15° | reference to which they are disposed in the same symmetrical 

we pes manner, and two. kinds, the first and second, admit of a-very 
symmetrical arrangement of two kinds gf particles iw ejua] 
numbers (see Figs. 2 and 3). Surely this coincidence is very 


bers, these atoms are symmetrically placed according to:either 
the first or the second kind of internal symmetry. 

We observe next that the third and fourth. kinds of symmetry 
(Figs. 4 and 5) readily lend themselves to the symmetrical 


1:2. For, as already pointed out, these two kinds of SPm- 
metry may either of them be produced by piling up layers 
of spheres placed triangularly in: contact (see. plan d), and 
spheres of two colours present in the proportion of 2; 1 can 
be arranged in a most symmetrical manner ín layers of this kind 
@see plan e). 

As to what varieties of position of bi-coloured layers of this 
kind with respect to one another are possible, consistent with 
great symmetry, we have concluded that, apart from the ques- 
tion of arrangement of colour, there are but two, viz. the third 
and fourth kinds of symmetry (Figs. 4 and 5); but taking colour 
into account & greater variety is possible. @hus a little con- 
sidegation shows us that, while all the possible ways. of depositing 
the second layer produce a practically. identical result, a choice 
of six different equally symmetrical results is. presented: in de- 
| positing the third layer, in all of which the spheres of the less 
numerous colour form files of sphere: in contact running through 
the layers, and three of. which belong to the third. kind of sym- 
metry and three to the fourth. : 

To specify these: We may have the less numerous spheres. of 
the third layer placed with respect to those in the second and 
| first i— @ 





Plan d. 


° | 
* d 

i 
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i 
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alluded to range in line, the lines joining their centres forming 
a series of parallel straight nes crossing the.planes of the layers 
obliquely. This arrangement belongs to the third kind of 
symmetry, e 

(2 and 3fSo that the centres of these three spheres, when 
joined, form a slightly obtuse angle; a different result being 
produced as the angle is made to the right or to the left. This 
pair of arrangements belongs also to the third kind of symmetry, 

(4) So that tH less numerous spheres in the third layer are 
vertically over those in the first, This arrangement belongs to 
| the fofrth kind of symmetry. 
| (sand 6) So that, as in (2) and (3), the triplets of spheres 
form a system of equal obtuse angles, but the angles now being 
very obtuse, There are here, as in (2) and (3), a right-hand: ; 
a left-handed arrangement, These belong to the fourth 
symmetry. : 













metry, determines the deposition of succeeding layers, nd it 


| metrical armngements of spheres of two colours. present ia the 
proportion 2:1 are possible in the third and fourth kinds: of 
| symmetry. * 

As to (1) the parallel files of the Ass numerous spheres cross- 

ing the first three layers will extend through subsequent layers, 
| Asto(2) and (3) every three continuous layers will.display 
| the less numerous sphere centres placed. to form..the. same 
| angles as are presented by the triplets in the first three-layers, 
| and consequently these sphere centres lie on spirals which are 
right-handed or left-handed as the case may b>; the less numer- 
ous sphepes in the fourth layer bein. z vertically over those in the 
first, those in ehe fifth over those in the second, and so on. 

As to (4) the less numerous spheres in the fourth layer must 
lie vertically over those in the second, those in the fifth over 
| those in the@third, and so on; and thus the files of spheres in 
'ontaet running through sugcessive layers form a series of similar 
@igzags. e i $ e 

As to (5) and (6) the sphere centres, as in (2) and (3), li 
either om right-handed or on Jedt-hgaded spirals; id this cas: 
the less numerous spheres in the seventh layer being vertically 






Fig. 6. 
* * 
dm oetahedra, we have mentioned most of the compounds con- 
DE isting of 88 elements in equal proportions known fu us in sg 
crystalline state. P 
Mercuric sulphide, Hg. S, which crystallise#in six-sided 
prisms? is àn apparent exception, but if we were guided 
"by the gaseous volume of mereury in determining its 
®:iomic weight, we should have to write the compoynd 
Hgs. 








significant, and at leat suggests the probability that when a 
compound consists of two kinds of chemical atoms in equa&num- . 


arrangement of particles of two kinds present in the proportion. 


(1) So that the three spheres of each of the files just above a 


The deposition of the third layer, by the necessities of sym- ——— 


follows therefore from the above that six different: equally sym- a 
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over those’ in the first, those in the eighth over those in the 
second, ard so on (Figs. 5 and 5a). 

When we inquire whether the symmetrical arrangements just 
traced are in harmony with the facts respecting compouhds of 
two-kinds-.of atoms in the proportions 1 : 2, we find some very 
important evidence, 

Thus water, HO, crystallises in six-sided prisms or in rhombo- 
hedra; forms both of which are compatibie with one or cther 
of the above symmetrical arrangements, 

And the following most interesting concurrence of facts indi- 
cates that the symmetrical arrangements in the fourth Mind of 
symmetry above described (see Figs. 5 and 5a) are those of 
the gtoms of quartz. 

(a) Quartz consists of oxygen two atoms, silicon one atom ; 
just the proportions in these arrangements. UA 

(4) It has the property of circular polarisation, from which it 
has been proved that its molecules must have a spiral arrange- 
ment, and Since some crystals have the property of rotating in 
ogg direction, some in the opposite, that this spiral arrangement 
is right-handed in some crystals, left-handed in others. 

(c) It erystallises in six-sided prisms terminated by six-sided 
pyramids, a form derivable, as we have seen, from the arrange- 
ments before us. 

As to this last point, just a word of explanation why we must 
not look for the angles exhibited by our model arrangements 9o 
be identical with the angles made by the pyramid faces in quartz. 

It is a matter of common observation that the process of 
crystallisation is generally associated with change of bulk, 
and if we suppose this change to arise from expansion, | 
or contraction, generally expansion of the different kinds of | 
atoms, and tha these different kinds have diferent degrees 
of expansion, we see that a mass symmetrically arranged 
in the manner supposed will in crystallising expand or contract 
more in some directions tban in others, and while we should look 
for a similar change in the direction of each cf the three trans- 
verse subordinate axes of the crystal, we should look for a 
different chauge in the direction of the principal axis, And 
thus, supposing the mass when liquid immediately before it 
began to crystallise to have had the internal symmetry which has 
been depicted, it is evident that the unequal chan, e of dimension 
in different directions might suffice to bring about su@h an incli- 
nation of the faces of the terminal pyramids to the sides of the 
prism as is actually found to exist, 

In support of this explanation e have the fact that crystals 
not of the regular system have been found to expand unequaily | 
in different directions when subjected td’ heat. ee 

Farther evidence in support of the theories here submitted is 
found in the fact that, with scarcely auy exception, the com- 
pounds we are now considering do not crystallise in the regular 
or cubic system.! WILLIAM BARLOW 


(Zo be continued.) i 
. 


THE HELVETIC SOCIETY OF NATURAL 
SCIENCES 

HE sixty-sixth session of this Society was held early in the 
month of August of the present year in the city of Zurich. 
The proceedings cf the various Mathematical, Physical, Chemi- 
cal, Zoological, Botanical, and Medical Departments are some- 
what fully reported in the Archives des Sciences Physiques et | 
Natureles, Geneva, October 15. On August 6 € preliminary | 
meeting was held of the delegates of the Cantonal Sections and * 
Special Comnittees, and next da& the sesion was formally 
opened in the Town HalPunder the presidency of Prof. Cramer. 
The two ensuing days were devoted to the work of the several 
Sections, all of which were well attended bf numerous Swiss and | 
foreign savants, brought together by the double attraction of the 
Helvetic Society and the National Exhibition, which was also Í 
held this year in Zurich. e 
In the Mathematical Section, over which Prof. W, Fiedler pre- 
sided, the chief papers were those of Prof. Geisgr (Zurich), on 
surfaces of the third degree; of Dr. Rudio S/urich), on the 
eodetic lines traced on surfaces of the second degree ; of Prof. 
"iedler (Zürich), on the inter:ection of equilateral hyperboloids 

revolving on parallel axes, * 5 
In the Physical Section, presided over by Prof. R. Clausius, 
* With regard to calcic fluoride (fluor-spar), which appears afan exception, 
it may be remarked that a different atomic weight for calcium which would 
enable us to write the compotgd GeF would enable us to get o®r a difficulty 


: 2 | 
with regard to another compound cf calcium, as we shall see presently. | 
. 








M. F. A. Forel (Morges) commgnicated. the result of his re- 
searches mage to determine the limits of variation of temperature 
in the waters of Lake Geneva, According to liethermometrical 
soundings, the diurnal variatio@is perceptivle down. to. a. depth 
of fromero to & metres; the summer variation frome6o to 100 
metres, Exceptional winters like that of 1879-80 are felt as 
low as 334 metres, Since that year the temperaturegof the 
water at these great depths has been raised on an average about 
half a degree Centigrade. à ) 
Some preliminary results of his researches on fhe refraction 
and dispersion of crystallised alums were communicated by M, 
Charles Soret of Geneva, By means of his complete reflecting 
refractometer, described in the Archives for January, 1883, the. 
author has determined the indices of refraction for the principal 
lines of the solar spectrum from a to G inclusively for six 
sulphuric alums with alumina base, — * PR 
Prof, Clausius read a paper of practical importance on the 
theory and proper method of gonstruction of dyngmo-electric 
machines. Somgcurious experiments were made y M, C, de 
Candolle of Genew, showing how ripples are formed on sandy 
surfaces at the bottom of the sea, From these experiments it 


| results that the phenomenon is produced by thee friction of a 


liquid mass against any substance more viscous than itself. 
Hence the sand may Le regarded as forming with the watera 
viscous mixture, on the surface of which the friction of the pure 
liquid develaps ripples in the same way that the friction of the 
eir develops ripples on the surface of thewater itself — 0o 

Amongst the other wemvirs in the Physical Section the most 
noteworthy were those of Prof, H, F. Weber (Zurich) on liquids 
and gases as heat conductors ; an experimental demoifsration of 
the second principle of the mechanical theory of hea M. 
Racul Pictet ; on the determination of the obm, by Prof. H. F, 
Weber ; on the results ot the observations and. researches made 
in the laboratory of the Lavsanne Academy on atmospheric 
electricity, by M. Henri Dufour of Lausanne, he author de- 
seribed several successful attemp made by hino reduce 
artificially the elecuic phenomena observed ingthe" terrestrial 
atmosphere. ; 

TIf Chemical Section was opened, under the presidency of 
Prof. Wislicenus, by Frof. V. Meyer's memoir on the nature: 
uf the chemical elements according to recent research, "The 
author {eass to the views of Mendeléeff and Lothar Meyer,"who 
regal the properties of simple bodies as the periodical functions 
of thei» atomic weights. "The fact that Mendeléeff was able to 
predict the, existence of galium and scandium, ard correctly 
determine their atomic weights, was adduced in’ support of the 
theory*that all the elements are merely different coinpound forms 
ot one primitive substance, Hence, although hitherto baffled, 
the attempts now being made to decompose then? may gesult in 
the @xperimental determination of’ one’ absolute primordial 
substance? 

Prof. F. Krafft (Basle) presented some higher alcohols of the 
series C Ha, +20, accompanying them with some remarks on 
the synthesis of alcohols in general A résumé was given by 





| Prof. Louis Soret (Geneva) ot his researches on the abserption 


of the ultra-violet rays by various substances of animal origin. 
The author dwelt on the great importmce of this branch of 


| spectral analysis to chemistry, and concluded with a brief 


description or ihe method and appliancesswggd by‘him in his 
original researches, e 

Uther valuable chemical papers were those of Dr, M. 
Cérésole (Lausanne), dh acetacetic acids; of Prof, V. Meyer on 
the apparatus used in determining the densities of gases at very 
high temperatures? of Prof. Schulze, describing the researches 
nade by bim jointly with M. J. Barbieri on phenylamidopro- 
pionic acid, which is obtained by heatigg agbuminoid substances 
with chlorhydric acid ana chloride of tin; of Prof. Wislicenus 


| (Wurtzburg), on the relation ofthe optical rotatory power of 


carburets of hydrogen, on the éxistence of an aton: of asymmetric 
carbon, and on the procucts of the reaction ef dichloride -of 
phtalyle on the sodic combinatio of malonic ether; Prof, G. 
Lunge (Zunch), on the formation of sulphuric acid. in. lead 
chambers; Lr. Ureck (Stuttgart), on a lamp fef by ether of 
petroleun. This lamp, constructed by C. Ce filienfeia, of 
Stuttgart, consists of a metallic receiver containing the ether cf 
petroleum, gi connected with aeBunsen &urner slightly modified 
in conseguence of the liquid nature of the epmpustible, . 

In the Zoological Section Prof. C. Vogt, president, the: pro- 
ceedings were opened by a communication: from Pigf. H. Fol 
(Geneva), on the yhysiolégical origin of the individual in the 
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tngher anmmals M H Goll Of Lausanne, presentgd a contri- 

Mbution to the natural history of the sedentary and migratory 
zoregones of Lake Neuchatel Memoirs were received on the 
Arachnidze ef Switzerland by Prof Pavesi of Wavia., eon the 
«fauna of Guatemala, by Di Otto Stoll of Zurich, on some 
new species of Medus fiom the Red Sea, by Dr Keller of 
Zurich "on the Pelasgic fauna of the Swiss lakes, by Di Othmar- 
Emile Imhof of Zurich, and on the influence of the physico- 
chemical envir&nments on the devetopment of the tadpole of the 
edible frog, by M E Yung of Geneva, From experiments 
ade by vaixmg marme salt in various proportions with the 
natural freshwater element, M Yung arrived at the conclusion 
that, the more saline the water, the slower ıs the development 
of the tadpole, all transformations ceasing ın solutions of 9/1000, 
and death foll»wing tn a few hours 1n solutions of 10/1000 

In the Botanical Section, Prof Cremer, president, valuable 
memoirs were received from Prof O Heer of Zurich, on the 
‘Glacial flo of Switzerland, "and on the «fossil flora of 
Greenland These were the last pages contgbuted to science 
by the distinguished savant, who had scarcely finished the 
revisal of the proofs when he died suddenly at Lau- 
sanne, on September 27 A series of hybrids between the 
Primula auricula and Primula viscosa, showing an uninterrupted 
series of forms intermediate between these two species, was 
exhibited by Prof Favart of Lausanne He also showed that 
the Cardamine fossicblag Godet, hitherto classed with the C 
pratensis, Lin, should be grouped with the C matthzolt, 
Moretti Some remaiks were made by Prof Schnetzler of 
Lausanne on a monstrosity of the Chinese primrose, and on the 
relation ttween an aerial alga (Chroolepus umbiinus) and a 
lichen (Pyremulasp) M C de Candolle described the results 
of his attempts to determine how far any light may be thrown 
on the disputed origin of the Cy¢esus adamı by the anatomical 
structure of its leaves This plant, which suddenly made its 
appe?EIIee inthe nursery of Adam at Vitry, near Paris, early in 
the pre-ententury, and which ıs remarkable for producing red 
and yellow blossoms mostly on separate branches, 1s usually 
regarded as a cross obtained by grafting the Cytssus purprBeus 
on the C /adurnum But M de Candolle concludes that it 1s 
not a hybrid, but simply a degenerate vanety of thee C 
labuweun . 

In the Medical Section, Prof von Kolliker, president, Prof 
Klebs of Zurich read a remarkable paper on the transformations 
of the human species, which he regards as mainly the result of 
pathological influences 

Valuable communications were also made on the centes of 
origin of the optic nerves and on their relatton to the cerebral 
cortex, by Dr ©. von Monakow of St Petersburg , on the re- 
lations éxistmg between the excitability and. vulnerabilitf of 
ceitam muscular groups, by Piof Luchsinger of Berne ;*and on 
the mechanism of the rummating process, by the same author 

The report on the Geological Section was unavoidably post 
poned to the November issue of the 47 chius 
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NOTES FROM @HE OTAGO UNIVERSITY 
MUSEUM 


2? 
IV —0 the Struanfre of the Head m ** Palinus us," with special 
reference to the Classification of the Genus! 


"THE genus Palinurus was divided bv *Milne-Edwards into 
two groups or sub-geneia—one, the ‘‘ Langoustes ordi- 
naires,” containing species in which the antenifulary flagella are 
short, the bases of the antenn; approximated, and the rostrum 
present , while the other, or ** Langoustes longicornes” (Pzzu- 
hrus, Gray , Senex, Pieiffer), contains species in which the an- 
tennulary flagella are shoit, the antennz widely separated at 
their proximal ends, and the rostium absent e 
In this classificgtion, which is still ın the mam adopted by 
systematists, no notice 1s takef of the stridulating organ, first 
mentioned, I believe, by Leach, in P vu/ea:25, and. described 
ut length by M$bius, and later by mysélf, en the same species ? 
This mque soynd-producing apparatus 1s present in all the 
'* Langoustes fongicornes” which I have yet examined, as well 
isin P vulgaris and P grigonuseamong the ** Langoustes ordi- 
arres” , while in all the remaining members of the lattemgroup 


* Abstract of a paper taken as read at a meeting of the Otago Institute, 





September r2, 1883, and to be published in the next (16th) volume of Hee 


Transactions Bf the New Zealand Institute 
® Leach, ** Malacostraca podophthalmata Britannia” Mobius, Archiv 
‘ur Naturgeschtckte, 1867, T J Parker, Proc Zool Sec , 1878, p. 442 
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which have come under my notice (e g the common New Zealand 
species, P Ja/andz and P edwards) there 1s no trace of xt 

Ther? is also great diversity among the ** Langoustes ordinaires" 
in the development of the rostrum, the true size of which can 
only be seen 1n a longitudinal vertical section of the head (see 
Fig i) In P lalandu and other non-stridulating species, the 
rostrum (A, 7) 1s well developed, and bears comparison with that 
of Homarus, while in P vulgaris (B, 7) it 18 a mere spiniform 
tubercle meriting special description only from its position 
P vulgeris, moreover, has no trace of prodephalic processes, 
which are present, though small, in P Zalandu (A, pe 2) 





Fig x —A, Longitudinal ertical section of the head of Palınurus edwardsu, 
a, of P vulgaris C, of P inferruftus as, antennularysternum, az", 
articular cavity for antennule, æ£°, for antenna cv, unanchylosed part 
of inner wall of coxocerite , o s, ophthalmic sternum, 7, rostrum, gc g, 
procephalic process 


The woodcut shows that as regards both the rostrum and the 
antennulary stergum (the fixed part of the stridulating organ), 
P vulgaris (B) approaches far more nearly to th® ** Langoustes 
longtcommes,” as represented by P znéerrupius (C), than to the 
non-stridulating ‘‘ Langoustes ordinaires,” as represented by P 
edwar dst; (A) 

On the othe hand, all the brevicorn species examined agree ın 
the imperfect fusion of the coxocerites or pioximal segments of 
the antennze A tiansverse section taken immediately ın front 
of the renal apertures shows that a small portion of the adjacent 
or inner walls of the coxocerites in P aant, P vulgaris, &c , 
are merely in apposition, whereas in the longicorn species con- 
crescence is*complete 

Assuming that the Palınur:dæ are derived from an Astacoid 
or Homaroid ancestor through some such intermediate form as 
Pabnurellus, one cannot but @nclude that the species which 
have no stridulating organ, a well-developed rostrum, procephalic 

rogesses, and gmperfectly*fused coxocerites, come nearest to the 
parent steck, and that those in which the stridulatmg organ 1s 
developed, the rostrum and procephalic processes absent, and the 
coxocerites completely united with one another, have diverged 
most from that stock, and present us with the extreme of modi; 
fication of the Palinuroid type 

This vigw 1s expressed 1n the following phylogenetic table — 


a c 
P lalandıı P trigonus P vulgars, P interruptus 
P edwardsu and other longicorns 
P hugel: e Y 


P tumidus 


Rostrum large 


enoughto cover 
ophthalmic 
e sternum ] 
e 
Pedate processes of ` Rostrum re- Rostrum atrophied 
antennulary sternum duced to a  coxocerites perfectly 
clasp base of rostrum, small &pim-—fused , antennulary 
other characters as in formtubercle flagella elongated, 
X e . antennulary sternum 
widened 
Stridulating organ g, 
e developed , rostrum 
more or less re- 
& e ‘duced, procephalic 
e , processes atrophied, 
other characters as 
"un X 
& Parent Speeds 
No @stridulating or- ; e.c 
gan erostrum well de- ' . j 
veloped, procebhalic He 
processes present, ' 
COXOcerits — gmper- * @ 
fectly fused anten- 
nulary flagella short e 
e. 
e 
- 
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In a natugal classification of the genus the most fundamental 
separation appears to me that along the dotted line e 2 dividing 
the non-stridulating from the stiidulating species This dwision 
once made, the stridulating species fall into two natural sub- 
divisions, expressed in the table by the line c Z, which divides 
the brevicorn from the longicorn forms 

I think the most convenient classification 1s obtained by 
div.ding the species along the two lines 2d, c d mto three sub- 
genera, one identical with the ‘‘Langoustes longicoines " of 
Milne-Edwards, they others formed by sp itting up the § Lan- 
goustes oidinanes” into species with and species without a 
stridulating organ 

The following table embodies the proposed arrangement — 


Genus PALINURUS, Fabr 
A Stridulating organ absent , rostrum well developed, clasped 
by paired pedate processes of the antennulary sternum , pro- 
cephalic® processes present, coxocerites imperfectly fused ; 
e» antennulary flagella short (sub-genus asus, T J P ) 
P lalandu, P edwardsi, P hugelln, P tumidus 
B. Stndulaüng organ present, rostrum variable, but rarely 
(? never) as well developed as in (A) pedate clasping pro- 
cesses absent , procephalic processes absent 
a Antennulary sternum narrow below, bases of anten- 
nules being hidden, in a view from above, by basfs 
of antennze , coaocerites imperfectly fused, anten- 
nulary flagella short (sub genus Palinurus) 


a Rostrum well developed, covering ophthalmic 
sternum P tigonus 
B Rostrum reduced to a small spinsform tubercle , 
ophthalmic sternum uncovered 
P vulgéris 
ó Antennulary sternum broad below, bases of antennules 
being visible from the dorsal aspect , coxocerites per- 
fectly fused, antennulay flagella long (sub-genus 
Panuhrus, Gray, Senex, Pfeiffer) 
P interruptus, P. fascratus, &c , &e 
Dunedin, N Z , October 2 T JEFFERY PARKER 
SSS 


SCIENTIFIC SERTALS i 


Bulletin of the Belgian Rayal Academy of Sciences and Belles 
Lett es, October 4 —Obituary notices of the late M Joseph 
Plateau, by MM Duprez, Valertu& and Liagre —Second com- 
munication on the'discovery of the fossil 1guanodon at Bernis- 
sait, by P J Van Beneden,—Reseaichfs on the gbsolute fogce 
of the muscles of the Invertebrates , Part I Absolute force of 
the adductor muscles in the lamellibranch molluscs (four illustra- 
tions), by M Félix Plateau —Note on a new optical illusion, by 
H Valerius —Remarks on the action of lig tning conductors 
constructed on the Melsens system, by H Valerius —Arith- 
metical and algebraic theorems, by E Catalan —Note on the 
pelvisternum in the Edentates (ten illustrations), by Prof Paul 
Albrecht —Funeial oration of M Henri Conscience m Flemish 
and French, by M. Pierre Willems —Memoir on the biblio- 
graphy of international law before the publication of Grotius’s 
** Jus belli et pacis ” (1625), by Alphonse Rivyr — Confession 
de Poète, a poem, by Charles Potvin —Some traits of the social 
life of the Celestial Empire How history ıs manufactured in 
China, civil and military decrees, by Ch de Harlez —Reports 
on the competitive papers sent in on the subject, of Grétry, a 
critical study of his hfe and works The prize, $ gold medal 
of the intrinsic value of 32/, was awarded to M Michel Breuet 
of Paris —Reports on the compecitive papers received on the 
subject of realism, its definition and influence. on contemporary 
paintng ‘Lhe essay by M Henry Hymans, a member of the 
Academy, was pronounced thé best — Buf*the puze, also a gold 
medal worth 32/ , was not awarded to him, owing to his failure 
to comply with tke conditions of the competition — Discourse 
on the annual exhibition of paintings, by M Fets The prize 
of a thousand fiancs foi the best cartoon on the subject of help 
fer the wounded on the battle-field, as a decoratrae piece for a 


military hospital, was awarded to M Henn Evrard, of Saint 
Gilles-lez- Bruxelles 
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Royal Society, December 6 —'' The Wave-lengths of A, a, 


and of some Prominent Bings in the Infra-Red of “the Visible 
Spectrum" By Capt Abney RE, FRS 
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M Fievez has recently sent tbe author a map of the solar 
spectrum frof& C to A (“ Annales de l'Observatoire Royal de 
Bruxelles," nouvelle série, tome y.) inclusive, andas part of this 
region 15 one which he 1s measuring, he examined the new publi- 
cation with greft interest Photography and eye mefsurements 
do not comeide in the detail of the giouping of the little 2 moup, 
01 from there as far as A, and A itself is shown by M Mievez's 
map as wanting in some details which appear in the photog: aphs 
The wave-lengths of the different lines from aboge “a” to A 
are not tho e given by Fievez, when comparison photographs o 
the Ist order of the red with the 2nd of the ultra-viplet weref 
taken on the same photographic plate, or when the 2nd ordei of 
the red ıs compared with the 3rd order of the green taken in a 
similar manner Prof Rowland’s concave gratings were em- 
ployed for this comparison Cornu's map was used as a refeignce 
for the ultra-violet wave lengths, and Angstrom’s map®for those 
in the blue and green 























> E IET MATURE. 
a from à from $ 
us wid EP IO CES ais 
2nd orders | 3rd orders e 
i This 1s shown in 
ug” e (71844 | 71845 | 7197 Hu ngstrom'smap 
. 71854 | 71854 | 71987 as a single line 
^ 7184 9 
Most refran-| 75936 | 7593 7 | 76000 | Angstr3y | gives 
gible edge 7604 for the cen- 
of A tre of this line, 
which of the 
bands he took as 
i Aeis not clear 
Lg y ave 
E 790 § for- this 
edge 
e. 
Centre of 6th | 7644 2 | 7644 33 | 7652 2 
paimo§ lines 
in the flet- * 
ings follow- | 
ing Ae 
. 
The determmation of A has been made by Mascart, Smythe, 


and othéls, besides Angstrom and Langley, with discoidant re- 
sults _ The above may be taken as accurate, ® are Cornu’s 
and @\ngstrom’s maps V 

The following are wave-lengths of some of the principal lines 
in the mfra-red The scale numbers refer to the author's map of 
the infra-red, which 1s published in the ZA? Trans , Part IT, 
1880 — 














s- 
Scale number Description Wave-lengths 
* 
1046 This line is a double, of whittle 8226 
the components have thefac- S25 4 
comganying wave-lengths 229 9 
1441 8496 8 
1509 . 8540 6 
1685 8661 o 
2175 A double lme, the components 8086 
of which have the accenj%iny- 308 4 
x ing wave-lengths 999 5 
2638 . » » » 9494 5 
9500 I 
3161 . * | 90338 








Mathematical Soeiefy, December 1 3—S Roberts, FR S $ 
vice pregident, in the chair —The following werg glected mem- 
bere —Me:ssts A B Basset, H Fortey, R T Glazebrook, 
FRS, G, Heppel, J J Thomson, H:eH. Turner, and Piof 
W Thomson, Cape Colony.— The followipg papers were com- 
municated —The form of standing waves on the surface of 
running water, by Lord Rayleigh, F R S —A method, of finding 
the plane sections of a suface and some considerations as to ite 
extension to space of more than three dimensions, by Mr, W J 
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° 
Sharp —On æ deduction from the ellıptic-ıntegral formula 
=g (4+8+C ), by Mr] Guffiths 


g 4 
Linnean Society, December 6 —Sn John Lubbock, Bait , 
esident, im the chair —H H Maharajah of Travancore, and 
essrs C® A Barber, E Bostock, H Friend, J Hannington, 
S Hicks, J Richaidson, R Tate, and H Tisdall were 
ected Fellowseof the Society —Mr B Daydon Jackson ex- 
bited a specimen of ‘Mexican whisks,” known also m the 
ondon market as “‘chien-dent,’’ which are now impoited in con- 
derable quantity from the vicinity of La Puebla in Mexico It 
believed to be derived from a species of Ards ofoyon, but 1s 
bulk coarser than the similar material from Southern Europe 
m ur MEUS gryllus, sud finer than the species of Pascun 
ed m India for brushes —Mr Arthur Bennett exhibited a 
ecimen of Carex hpe:ca gathered by Mr Cunnack on the 
ily Isles (Gwrnwall), and believfd by him to bga sterile form 
C arenaruf but identificd as C /igerica by Prof Babington, 
d therefore new to science Mr Bennett also’ drew attention 
locally so-called “vegetable hedgehogs,” these bemg agglo- 
erated larch feaves (having some resemblance to a rolled 
dgehog) found 1n the Shropshire meres —A laige number of 
2pidoptera from the district of Georgetown, Colorado, and a 
w from Missouri were exhibited by Mr. Einest Jgcob, who 
d collected them wie engaged in the U.S A Ecological 
irvey m the above districts, 1880-81 —A series of diied plants 
om Austiaha were shown on behalf of Mr James Robertson 
Mr Chailes Darwim’s paper on mstinct (noticed in our last 
2ek’s issus) was then read by the Zoological Secretary, and an 
apoitant discussion followed, in which Mr Wallace, Profs 
uxley, Allman, Mivart, Foster, Tankesta, Mr McLachlan, 
1 Seebohm, and others took part 


Zoolggical Society, Decembei 4 —Piof W H Flower, 
RS, pr 1n the chan ®-Mr Pinhp Ciowley,# ZS, 


hibited and mede remarks on an egg of a Bower-bird from 
outhern New Guinea, supposed to be that of Chlamydodoga 
evunvenbis —Sn Joseph Faye, FZS, exhibited a shed 
&i-horn, apparently gnawed by other deer, and made remarks 
i this, subject —Mr Sclater exhibited, on the part of Of 
—eorgé Bennett, F ZS , four skins of a species of Paradise-bigd 
the genus Drepanornts, obtained in the vicimty of Port 
oiesby 1n Southern New Guinea Mi Sclater considered this 
rm to be only subspecifically different fiom JD a®er tise of 
orth-eastern New Guinea —Mr W Buton, F ZS, exlubuted 
supposed hybrid between a male blackcock and a hen pheasant 
-Mr R Bowdleg Sharpe gave descriptions of some new species 
Flower-peckers, viz —Diceum sulaense, from the Suga 
Jands, D pulchrius, from South eastern New Guinea, and D 
15578222, from the Solomon Islands The author added some 
itical notes on other spenes of Diceum and Prionochelis —Mr 
B Sutton read a paper on the diseases of monkeys dying in 
se Soctety’s Gardens, on which he gave many interesting details 
Kr. Suttd&& called special attention to the prevalence of the 
alief that monkeys m confinement generally die of tuberculosis, 
ad showed that such 1s rt really the case —Mr II O Forbes, 
.Z 8 , read 3, paper describing the 1 eculiar habits of a spider 
Thomisus decipiens) wf observed by him 1n Sumatra —A second 
aper by Mr Forbes gfve an accaunt of some rare birds from 
«e Moluccas and from Timor Laut To thy the author added 
1e description of a new species of Ground-Thiush fiom Timor 
aut, which he proposed to call Geocichla machak, m acknow- 
dgment of services rendered to him by Dr Julus Machik in 
umatra —À communication was read from Prof J. von 
taast, F R.S , contajnfug motes on Zzphius (Eprodon) nove- 
alandt@, m continuation of a former paper read before the 
ociety on the same subject —A second commumicatign from 
1of Haast gave a descnption of a large Southern Rorqual 
Physalus (Balenoptera) austral which had been washed ashore 
ead on the New Brighton beach about five miles from Christ- 
much, New Zealand Prof Haast was doubtful as to the 
istmetness of this animal from Palenopter@ musculus jof the 
‘orthere Atlangoe—Mr G Fiench Angas, CM ZS, tead 
xme notes on the terrestal Mollusca of Dominica collected 
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Mineralogical Society, December 11 —The Rev Prof 
onney, preugent, in the chair — The following papers were 
‘ad —On some specimens of lava from @ld Providence Islnd, 
y the President —On the evidence of the occurrence of nickel 
on with Widmanstatten’s figures in the basalt of North Green- 
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land, by Prof K T V Steenstrup —Note on a new mode of 
occunenée of garnet, by H Louis —A chemical examination of 
the Gieenland telhuie iron (translated from ** Medelel.er fra 
Gionland," Heft 4, 1883) by Joh Leienzon —At 9 p.m, 
(puis«uint to notice) the meeting was made special, and the 
member» of the Crystallographical Society were elected members 
of the Society, a portion of the rules 1elating to election bemg 


for the time suspended $ 
[] 
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University Experimental Science Association, Nov 1$ 
—Prof V Ball m the chan —On the magnetophone, by Prof 
Fitzgerald A new form of the instrument was exhibited. by 
W V Dixon In thisa diaphragm 1emoved from a telephone 
15 placed 1n close proximity with one extremity of a bg magnet, 
at the other extremity of which small masses of soft non fixed 
radially on an'laxle are rotated. A note 1s produced at the* 
diaphragm —On the phenomena attending pressure on sensitive 
plate, by W Hogg  Expenments confirmatory of those de- 
seribed by Capt Abney were made, and enlarged photos of the 
developed marks shown Smılar experiments on sensitive 
albuminised paper were desciibed by P M Crosthwaite , the 
use of paper allowed of considerable pressure being applied — 
On compound locomotives, by F Trouton —On the identifica- 
tion of minerals by means of their specific heats, by J Joly — 
On the deposition of metallic copperin cracks, by N MJ 
Falkiner —Experiments gave results similar to those obtained 
by Becaucrel e. . 


MANCHESTER 


Literary and Philosophical Society, November 27 — 
H E Roscoe, F RS, president, in the chair —On the fungus 
of the salmon disease—Saprokgnia ferax, by H Marshall Ward, 
M A, Fellow of Christ College, Cambridge 


PARIS 


Academy of Sciences, December 10,—M Blanchard, 
president, 1n the chair —Note on a new compound of rhodium, 
by M H Debiay.—On the quantitres forming a group of nonions 
analogous to the quaternions of Hamilton, by M J Sylvester — 
Summary report on the geologigal, botanical, zoological, and 
anthropological work accomplished by the French mission to 
Cape Horn, by Dr Hyade In the southern islands of the 
Fuegiftn ArghipeMgo the prevailing rochs were found to be schists 
and granites greatly weathered wheievei unprotected by vegeta- 
tion The dwarf Antarctic beech 1s limited to an altitude of 
400 metre, the Fagus betuloides to 300, forming withthe Drimys 
and Berbers a forest&one with a humid soil poor in vegetable 
humus, and,covered with mosses, heaths, and a considerable 
vauiety of sfhall plants The maiine flora abounds m all kinds 
of algæ (the most common being the Macrocystis pyrifera), 
affording a shelter to numerous zoophytes, Annelidz, mollusks, 
Crustacece, and migratory fishes of eight or ten species Of the 
shell-fish, which abound on most of the seaboaid, all the large 
species are edible *Although poorer than the marine, the land 
fauna includes several species of Coleoptera, Lepidoptera, Arach- 
nidz, some forty spectes of birds, but no reptiles or frog. The 
mammals are represented only by one species of fox, two rodents, 
and an otter, beseles the domestic dog The natuves all belong 
to&he Tekeenika stock of Fitzroy, called Yahgans by the present 
Enghsh missionaries They speak an agglutmating language 
current from the middle of Beagle Passage to the southernmost 
islands about Cape Horn About 1000 words of this language 
were collected, mcluding some abstrac? terms, such as ¿ree, flower, 
fish, shell The numerals get no further than tree, although the 
natives count also on the fingers Over a hundred anthropometic 
observations were taken on individuals of all ages and both sexes 
Good photographs were also obtained of a large number of 
Fuegians, besides, numerous castings of all parts of the body, 
some sheletons, andea great variety of ethnological materials — 
Note on the Phylloxera galluola, by M.F. Henneguy.—Obser- 
yayon on the new planet 235 made at the Observatory of Paris 
(eqhatorial of the*west tower), by M G Bigourdan —Observa- 
tion df the spectrum of the comet Pons-Brooks, 1812, at the 
14 mc& equatorjal (o 378 m ) of thÉ Bordeaux Observatory, by 
M G Rayet —On the form of the expressions of the mutual 


ylis'ances in the problem of three bedia, by M A Lind- 


stedt —On the number of the permutations of # elements pre- 

senting s sequences, by M D André —Note on a theorem of 

L:ouville, by M Stieltjes —Nét demonstration of twg theorems 
æ 
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of M Bertrand, by M Georges Ossian Bonnet —Forxulas giving 
the electric resistance of the circuit employed inethe Edison 
system of electrical hghting, by M G Guéroult —Otservations 
relative to a method of «tudying earth currents, in connection with 
acommunicatien recently made byM Blavier, by M. F. Larroque 

—Researches on the solidification of superfused sulphur (second 
part), by M D. Gernez —Determination of the equivalent of 
aluminum by means of its sulphate, by M H. Baubigny —On 
the formatione f acetylene at the expense cf the ydoform, by 
M. P Cazeneuve — New researches on the uscepthalit of the 

ecye to d'fferences of luminous intensity, by M. Aug Charpentier 

— Cholera, small-rox, typboid fever, and charbon amongst the 
coppersmiths of Villedieu, by M. Bochefontame Although the 
whole atmosphere of the place 1s, so to say, saturated with copper, 
nine of the mbabitants of Villedieu, all engaged im the copper 
industr§, fell victims to cholera in 1849 Considering the differ- 
ence of population, this would 1epresent a mortality of 5700 m 
Pars Nearly half of the population was attacked by small-pox 
yn 1870, and a fatal case of charbon occurred m 1865 —On the 
existence and distribution of eleidine m the bucco cesophagian 
mucous membrane of mammals, by M L Ranvier —On the 
genus Vecquia, a fossil yew fcund ın the Aachen formations of 
Tourna, by M C Eg Bertrand —Ona luminous phengmenon 
ob:erved after sunset at Amiens on ceveral evenings about the 
end of November and begn ning of December last, by M 

Decharme The author feels inclined to attribute there effects 
to the aurora borealis Details of similar manifestations observed 
in other places were quoted from a rec nt number of NATURE 
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Physical Society, November 30 —Dr Kayser [placed te- 
fore the meeting a concave grating sent by Prof Rowland to the 
Physical Institute, explamed the principle of this apparatus, and 
exhibited a photograph of tre normal spectrum produced by 
help of the grating, as also a negative prepared by Prof Row- 
land, on which Dr Kaycer was able with the naked eye to count 
between the two H lines over seventy fine Imes, among which 
some appeared to form groups, so that by means of a microscope 
many more lines «tll would be distingushable —Prof von 
Helmholtz next gave a m'nute report of the continuation of the 
experiments he had instituted with a view to explaining galvanic 
polarisation according to tMrmodynamic principles Suppose 
that an electric current passed through a liquid completely free 
of gas, then would the gases genetated by dgcompositiqn of the 
electrolyte be first absorbed by the liquid, and enly afte? the 
latter was saturated to a degiee corresponding with the pressure 
of gas resting on 1t would the development of gas begin The 
previous solution of gas in the liquid was the expression of an 
attraction or of a molecular energy between the water and the 
gas, which acted m the same direction as did the, electromotive 
energy which decomposed the electrolyte at the electrode The 
absorption of the gas, therefore, agreeably with the teaching of 
the mathematical theory, increased the electromotive energy, 
and all the more so the less gas the liquid contained This 
accorded with the experience derived from, experiments that the 
convective current was so much the stronger by how much the 
less gas the fluid had absorbed If the liquid already contained 
gas n solution, a part of ıt wouid escape at the surface by a hind 
of dissociation, and form above the liquid an atmosphere the 
pressure of which corresponded with that®of the momentary 
saturation of the hqud This dissociation of the solution rÉpre- 
sented a work wlugp could reciprocally be applied to the con- 
version of gas to a liquid state, that 1s to say, supposing the 
conditions were such that the temperature of the system was marn- 
tamed throughout unaltered, the wholé'process was a reversibleone 
With this consideration let one start from any normal condition 
what-oever, from atmospheric pressure for example, then ıt was 
the teaching of the theory that the work was all the greatgr the 
less was the quantity of gas in solution, and in the case of very 
small gas volumes the work would be endlges,ethat 1s to say, in 
every fluid were dissolved minute quantitles of gas which could 
no longer be discharged If the electrolytic fluid. contained 
oxygen in solution, as im fact was regularly the caseg the 
oxygen would be drawn by convection towards the oxygenous 
electrode, and there aubmeffited by the oxygen which had been 
electrolytically separated, and after loss of 4ts electrfity be- 
come neutral The gas would now begin to diffuse itself 
towards the other, the fydrogenous electrode, $nd this diffusiqn 
would produce the polarisation current which, just as much as 
the diffusion stream, was opposed to the electrolytic current and 


. 
= 
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convecon The quantity of oxygen inthe fluid and its 
sion might be illustrated by a curve which ascended fron 
hydrogenous electrode as fs zero point rectilinearly to ghe 
gellous Mectrode, and so long as the eledromotive 
remained the same at the electrodes a state of equilibrium 
maintained between electromotive force, convectiong polaris 
current, and diffusion , a state of equilibrium w hich was dist 
when the current was interrupted for how ever short a time 
theory of these processes taught, what exferience confir 
that a much greater electromotive foice was reguired afte 
interruption to re establish electrolysis than was before ne 
to continue the process If the fluid were saturated with g 
a degree corresponding with the pressure of gas resting c 
the gases generated by electrolysis escaped Seeing, how: 
that the degree of saturation was dependent on ghe pesem 
gas, therefore, with tbe increase of gas pressure, the ele 
motive force which caue@the development of gas would 
wise have t®be incieased It was now sough to ascertair 
least tlectromotive force that was sufficient under a dei 
pressure to cause a development of gas, and the experin 
made with this object m view showed that the developmei 
the fir t bubbles had to overcome a considerat le resistance, 
therefore demanded intenser currents than were needed for 
gas bubbles When, by a definite current through an exte 
metalli@ wire, gas was developed m an electrolyte, by le 
ing the electromotive force it wa possible to produce 
single gas bubbles at one point of the wire ‘The came am 
of electromotive force which was sufficient to produce 
effect was not, however, equal to the generatione f bubbles 
the outset To effect this latter result, a much sftonger cu 
would have to be employed All these processes and rela 
here briefly indicated were mathematically calculated, and 
results of the experiments mvariably coumided with the teact 
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i VORTEX RINGS 


The Mohon of Vortex Rings By J J Thomson 
(London. Macmillan and Co , 1883) 
pers as regards the interest of the subject and the 
treatment it has recetved at the hands of the author 
we do not doubt that the essay before us 1s destined to 
* take a foremost’ place amongst the essays which have 
been called forth, or at all events distinguished, by the 
Adams Prize d ê 
Thf fact that these essays are upon set subjects pre- 
cludes the possibility of the prize bemg awarded for a 
distinctly original conception It 1s almost a necessity 
that the subyects chosen should involve the extension of 
some mathematical investigation which has already been 
carried a certain length vi 
The subject of the present essay 15 distinctly of this 
Class , 1t involves an extension of the investigation of the 
theory of vortex motion m an ideal flud, founded 
by Helmholtz and continued chiefly by Sir Wilham 
Thomson 
At the teme Helmholtz conceived the fundamental 
rinciple, ideal hydrodynamics had no other interest, 
—À mathemafcal interest, than 1f derived from 
the som what casual explanations ıt affords of the pheno- 
mena met with in the motion of actual fluds Helm- 
holtzs investigation had some relation to the observed 
phenomena of actual vortices, particularly £o the pheno- 
mena of smoke rings, of which it afforded $ general 
explanation But between the fundamentaf equations 
which Helmholtz gave and their applicatfbn to an actual 
vortex ring certain integrations were necgsSary, and 
these integrations presented mathematical difficulties, 
If we consider the Ime of smoke which forms the ring as 
indicating the portion of air in which vortex motion 
exists, we may say that the difficulties of integration at 
which Helmholtz stopped arise from the thickness of this 
hne of smoke, or, calling this the circular core of the ring, 
frdéin the finite area of the section of this core Helm- 
holtz contented gimself with applying his theory to an 
indefinitely thm core, and the fact that the results of a 
theory based&/en a frictionless fund would only have an 
imperfect relation to the motions of viscous fluids, 
together with the fact that such rings, although they mey 
be produced by artificial apparatus, ere short-lived, and 
have no existence 1n the general motion of fluids, offered 
but httle imdycement for faither prosecution of the 
subject The case however was altered when 1t was con- 
ceived by Sir William Thomson that the atems of matter 
may be such rings moving in a perfect universal flud? 
Smoke rings, although their behaviour seems to have 
suggested, the idea, could not, ewipg to the viscosity of 
the an, by any means be made to afford an experimental 
verificat®a of the capabilities of such an hypothesi 
The only way wasto inte$rate Helmholtz’s equations, and 
thus arrive at the theoretical behaviour of such rings 
Unfortunately the mathematical difficulties are such that 
there 1s httle hope of obtainfng a complete theory of 
vortex rings having cores of any finite area Sir William 
VoL XXIX —NoO 739 
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Thomson, however, started an approximate theory as a 
*step towards this, he succeeded in approximately inte- 
grating the equations for rings the cores of which had 
sections finite but small compared with the openings of 
the rings, and with such rings 1t appears that his theory 
can be tested as regards matter 1n the gaseous state 

To do this, however, it is necessary to do more than 
Work out the theory of a single circular ring having a 
core of circular section. The phenomena of gasgs depend 
on the internal vibration of the atoms and on the influence 
which they exert on each other by collisions or otherwise 
It was necessary therefore to obtain the theory of the 
vibrations of these rings, also of the efffct of what may 
be called collisions - 

Sir Wilham Thomson took many steps towards the 
theory of vibrations But the theory of colhsions was 
left for Mr J, J Thomson 

Mr Thomson has not, however, confined bis attention 
to the point set for the prize, but, starting from the founda- 
tion laid by Helmholtz, has recast the theory to his own 
method 

Having deduced general expressions for the momentum, 
moment bf momentum, and energy m*a mass of fluid m 
which there 1s vortex motion, which expressions are better 
adapted for his purpose than any previously obtained, he 
proceeds to the theory of a solitary vortex rng subject to 
the same limitation as that treated by Sir Wilham 
Thomson, z2 the diameter of the core small compared 
with the opening of the ring, but of more general shape, 
in that it may have any small deviation from the circular 
form® He obtains results which, where they correspond, 
agree very approximately with those previously obtained 
by Sir William Thomgon 

The author then proceeds to the immediate subject of 
the essag—-the acfion upon each other of two rings 

fn dealing with this subject he introduces another ım- 
portant hmitation, 2 e that the rings shall not approach 
each other by a distance which ıs large compared with 
the openings of the rings 

With this limitation, by means of a very powerful piece 
of mathematical work, the theory of the mutual action of 
such rings is deduced, both as regards mean motion and 
vibration , and he has thus carned the theory of vortex 
atoms to sfich a stage that im certain general respects 1t 
can be applied to the theory of gases 

The essay, however, does not end here, for, although 
outside the set subject, the author proceeds to consider 
the theory of ‘‘linked rings” This term does not seem 
well chosen, for it conveys the ¡dea of rings linked as in a 
chain, whereas what it 1s used to express 1s a ring of 
which the core as compountled of several separate cores 
wrapped in a spnal manner round each other like a ring 
composed of twisted wire 

In the treatment of this branch of his subject he has 
been np less successful than in the earlier parts 

From thè general scheme of his essay it ıs clear tha, 
the author has had ın his mind as a general object the 
verificatién of the voitex atom theory, and although he 
avowedly refrains fromegging at length ito such a vortex 
atom tleory of gases as might be built upon his work, 
he adds a chapter at the eeng in which he discusses 
certain results of hig work, which may be applied without 
further calculation to,the vortex atom theory of gases 

ek 
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It 1s this chapter which will excite the most general 
interest, for although the fact of this still very incomplete 
theory being found consistent with observed gaseous 
phenomena would not affoid a crucial test of its fitness to 
explain the phenomena of solids and liquids, stil its 
failure to explain the phenomena of gases would appear 
to be ciucial as regards its unfitness as an atomic theor 

The fai and cautious spirit in which Mr Thomson 
discusseg his results cannot be too much admued, 
although we may not be quite able to 1ealise the truth 
of his reasoning 

The most general and important phenomenon of gases 
1s that sometimfs called Boyle's law—that the product of 
the volume and pressure of any fixed weight of gas varies 
duectly as the amount of heat, zz kinetic energy, mn 
a gas 

Accordingly Mi Thomson calculates the product of 
the pressure and volume which would result in the case 
ofa vortex atom gas This he finds equal to two terms 
one being the kinetic energy multiplied by a constant, the 
other a certain quantity which involves the squaies of 
the velocity of the medium at the boundary surface To 
fit Boyle’s law this*second term must vanish or ‘nearly so 
Mr Thomson argues that 1t does so vanish, because the 
surface being at rest the velocity of the fluid at ıt must be 
smal This argument we entirely fail to follow, possibly 
owing to some misapprehension on our part, but it seems 
to us that a vortex being neai a solid surface 1s no reason 
foi supposing the tangential velocity of the fluid small, 
while if the gas consists of vortex atoms so must the solid 
surface, and there is nothing to show that the mean 
square of the velocity within the solid and at its surface 
will be less than in the gas 

Passing on from Boyle's law, with the explanation of 
which he 1s satisfied, the author next t&rns to thg pheno- 
mena depending on the velocity of the gaseous molecifles 
As this seems to, us the most interesting part of the dis. 


cussion, we quote the passage in full — e 


*¢ According to the vortex atom theory, as the tempera- 
ture rises and the eneigy incieases the mean 1adufs of 
the vortex rings will increase, but when the iadius of a 
vortex ring 1s Increased its velocity 1s diminished, and 
thus the mean velocity of the molecules decreases as the 
temperature increases, thus it differs from the ordinary 
kinetic theory, where the mean velocity and the tempera- 
ture increase together It ought to be remarked, how- 
ever, that though in the voitex atom theory the mean 
velocity decreases as the temperature incieases, yet the 
mean momentum :ncreases with the temperature 

“The difference between the effects produced by a rise 
1n temperature on the men velocity of the molecules will 
probably furnish a crucial experiment. between the vortex 
atom theory and the ordinary kinetic wheory of gases, 
since all the [aws connecting the phenomena of diffusion 
with the temperature can hardly be the same foi the two 
theories In fact, 1f we accept Maxwell's reasoning about 
the phenomenon called *thermal effusion' we can see at 
once an experiment which would decide betwgen the two 

etheories 

“The phenomenon ıs this, 1f we have a porous dia- 
phragm immersed in a gas, and the gas at the two sides 
of the diaphragm at different tegnperatures, then when 
things have got into a steady state the pressures,on the 
two sides of the diaphragm will be different, and Maxwell, 
in his paper ‘On Strefse? in Rarefied Gases? (P 
Trans 1879, parti p 255), gives the,following reasoning 
to prove that, according to the oidipary theory of gases, 
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. 
ihe pressures om the two sides are pioportional to the 
square 100t of the absolute temperatures of the sides 
He says —, ° 

“When the "liameter of the hole and the whick- 
ness of the plate are both small compared with the length 
of the fiee path of the molecule, then, as Sn W Thomsen 
has shown, any molecule which comes up to the hole on 
either side will be in very little danger of encogntering 
another molecule before it has got fairly through to the 
other side E 

* * Fence the flow of gas in either direction through the 
hole will take place veiy nearly in the same manner as 1f 
there had been a vacuum on the other side of the hole, 
and this whethe: the gas o1 the other side of the haje 159 
of the same or of a different land 

* If the gas on the two sides of the plate 1s of thasame 
kind but at differeht temperatures, a phenomenen will 
take place which wè may call Zhermal efusion The 
velocity of the molecules 1s proportional to the square 
100t of the absolute temperature, and the quantify which 

passes out through the hole 1s proportional to this velocity 
and to the density Hence, on whichever side the pro- 
duct of the deneity into the square 100t of the temperature 
1s greatest, more molecules will pass fremMhat side than , 
from the othe: through the hole, and this will go on till 
this product 1s equal on both sides of the hole Hence 
the condition of equilibrium ıs that the density must be 
inversely as the square root of the temperature, and since 
the pressure 1s as the product of the density into the 
temperature, the pressure will be duectly proportional to 
the square root of the absolute temperature’ 

“Tf we weie to apply the same 1easoning to the vogi 
atom theory, Wwe should no longei*have the velo pre. 
poitional to the square 100t of the absolute terfperature, 
but to sme inverse powei of it, and the above reasoning 
would show that if 2 and #’ be the pressures, 7 and 7’ the 
temperatuses on the two sides of the plate, 2/7 = (1/7), 
wheie z41s a*quantity greater than umty Thus accuratee 
investigations of the phenomenon of thermal effusion 
would enable us to decide between the vortex atom and 
the ordinary ktnetic theory of gases These experiments 
would, howevei, be difficult to make accurately, as we 
should hav® to work with such low pressures to get the 
mean path of the molecules long enough that the pressure 
of the nfeicury vapou: in the au-pump used to rarefysthe 
gas might bt supposed sensibly to affect the results In 
the theoretical investigation, too, the effects of the bound- 
ing surface ın modifying the motion of the gas seem to 
have scarcely been taken sufficiently into account to 
make the experiment of the ciucial test of a theory , amd 
it 18 probable that the theory of the diffusion and viscosity 
of the gases worked out from the laws Wf action of two 
vortex rings on each other, given in Part IT of this, essay, 
would lead to results which would decide mwe easy and 
more clearly between the two theories 

n The preceding reasening holds only for a monatomic 
gas which can only mcrease its energy by increasing the 
mean radius of its Vortex atoms, 1f, however, the gas be 
diatomic, the energy will be increased if the shortest dıs- 
tance between the central lines of the yoyex cores of the 
two atoms be diminished, and if the 1adius of the vortex 
atom 1s unalfered the velocity of translation of the mole- 
gue will be shcreased as well as the energy, thus for a 

1atomic molecule we cannot say {hat an increase in the 
energy or a use in the temperature of the gas would 
necessarily be accompqnied. by a diminution m ghe mean 
velocity of its molecules " 


* With the aigument here used we have no faul? to find; 
but ıt does seem to us that the Author has fallen into some 
confusion" between the expermmental phenomenon of 
thermal transpiration through porous plugs and the theo- 
retifal idea of “thermal effusion” It has probably 
escaped Mr Thomson, but the experiment he suggests 
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was included in the general investigatian, made by the 
writer oft the present reyiew,' by which the phenomenon 
of theimal transpiration was discovered, andealthough ıt 
stall appears that these are the only experiments on this 
sypyect, yet they conclusively prove that the difference of 
the pressure on the two sides of the plate 1s proportional 
to the square 100ts of the absolute temperatuies So far 
then it would seem that the crucial experiment has been 
madè and that the verdict 1s against the vortex atom 
theory , but this is not so, for, although the expellment 
Mr Thomson suggests has been made, it is definitely and 
*expegimentally shbwn in the same investigation that the 
action of the porous plug ıs entirely different from that 
whicheMax well calls thetmal effusione being due entirely 
to the Tangential action of the walls,of the passages, and 
further this tangential action 1s in strict accordance with 
the present dynamical theory of gases This experiment 
with the porous plug, then, affords no test whatever in the 
way suggested by Mr Thomson Mi Thomson has, we 
think, been unfortunate in bis choice of tests , and we 
would suggest 7/2 velocity of sound as affording a crucial 
test fo. which the experimental work ıs already done It 
appears to be an almost obvious deduction fiom the 
vortex atom theory that the velocity of sound must be 
hmited by the mean velocity of the vortex atoms, and 
since Mr Thomson has shown that this mean velocity 
diminishes with the temperature, while experimentally it 
18 at the velocry of sound increases %s the square 
root of th® temperature, it appears that the verdict must 
be against the vortex atom theory However thé vortex 
atoms are very slippery things, and we should like to hear 
Mr Thomson's opinion before adopting one gf 8u? own 
Besides discussing the theory of gases, Mr "nomson 
goes somewhat fully into a vortex atom tneory of chemical 
combinations, ın this he raises many pomts which will 
doubtless be of great interest should the hypothesfs 
survive the crucial test by the theory of gases which this 
essay now for the first time renders possible . 
Of the mathematical interest of the essay we can only 
say that to those who can appreciate it this will be found 
to be very great OSBORNE REYNOLDS 





OUR BOOK SHELF 

Krystallographifhe Untersuchungen an homologen und 
zsomgren Reihen Von Dr A. Biezna I Theil 
Met odena (Wien, 1884 ) 


THIS very useful volume forms an introduction to the 
author's crystallographic investigations which earned the 
prize of the Vienna Academy It deals exclusively with 
the principles and the methods employed in those inves- 
tigations, and constitutes a complete storehouse of the 
formulae 1equire&l 1m the study of crystals, and of the best 
means of applying those formule The following subjects 
are successively treated the optical princigles involved 
in the gonigmeter , the practical use of the instrument, 
and the errors to whech it ıs liable, the cuiticism of 
probable errors of observation, stereographic projection , 
all possible cases of trigonometricab calculation, including 
the method of least squares, and a shght sketch of the 
use of thé polarising apparatus : * 
An important feature of the book ıs the illustration. of 
methods by the actual measurement of seven ctystals of 
a triclinic substance The readings of the goniometer 
scale are first given, and from these the reader 1s ed 


1 «¢Certain Dimensional Properties of Matter in the Gaseous State,” PA 
Trans 1879, Part II 


through the entire series of processes stereographic 
projection, assignment of indices, calculation of ele- 
ments, and recalculation of angles, each given in its 
place as an example of the principles and. formulae em- 
ployed This practical ilustration 15 a fa1 more effectual 
means of recommending the methods to the reader than 
mere veibal desciiption 

It will probably be found that these methods of calcu- 
látion are the most valuable part of the book; they are 
so systematically axranged and tabulated that the various 
steps may be distinguished at a glance, and anySnumeui- 
cal error must be detected at once, while much labour is 
saved by the methodical order in which the operations 
are conducted 

It is to be presumed that the laborious *process of cal- 
culating the angle between each pair of faces fram the 
elements by means of the general formula 1s given as an 
exercise in the method of least squares rather than as 
an example of the course to be actually adopted in any 
but rare cases 

One subject, however, of some importance 1s barely 
touched upon , namely, the ciiticism. of images obtained 
from crystal faces on the goniometer, and their inter pte- 
tation Both in the desciptive paragraphs and ın the 
above-mentioned illustration, all measurements of the 
same angle upon different crystals aie assumed to be 
equally géod, so that their arithmetic ean 1s adopted as 
the observed value, whereas the difficulties presented by 
multiple images seem to deserve treatment in a book 
which deals so exhaustively with the practical side of the 
subject It1s to be regretted also that the discussion of 
optical pioperties and measurement has been almost 
crowded out of the work HAM 





e. LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by Jus correspondents à Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice ss taken of anonymous communications 

[The Ediwr us gently requests correspondents to keep their letters 

as short as possible The pressure on his space es so great 
that it 1s impossible otherunse to insure the appearance even 
of communications contaimng interesting and novel facts ] 


The Remarkable Sunsets 


SP@AKING of Virginia City, the great silver mining centre of 
Nevada State, I said, in ** An Engineei’s Holiday,” that it “hes 
among the foothills of the Sieira, at an elevation of 6200 feet, 
on the eastern face of Mount Davidson suriounded by innu- 
merable interlocked mountains, conical 1n outline, red-brown in 
colour, and jgerfectly bare of all vegetation These stretch, as 
far as the eye can reach, to wheie the snowy tops of the Hum- 
boldt peaks stand against the sky, and the terrible sterility of 
the scene is enhanced 1ather than relieved by the thin meander- 
ings of the Carson River, whose course 1s marked by a narrow 
green lne This is the only sign of water visible in the arid 
panorama, whose baie, red cones are steeped all day m dust- 
haze, and lighted foi a few minus at sunset by an ‘ Alpen- 
glow? which dyes the countless peaks 1n as countless gradations 
of rosy lght” œ . 

It certainly did not occu to me, when I wrote the above 
three years ago, that the finer and higher particles of the drst- 
haze which obscures the dry air of the American desert may 
have been concerned in producing the splendid sunset effects 
which I witnessed at Virginia City, but this, after our recent 
expeiiente seems very probable D PIDGEON 

Holmwood, Putney Hill, December 22 


© I HAVE received a lettergdated December 5, from Mr Joseph 
*Moore, of New Garden, North Carolina, U S A , in which he 
informs me that **the phenomena at both sunset and sunrise have 
been unwsual in more than a ozek instances here durmg the 
autumn Only the night before last we had an extraordinary 
sunset. The sky bore all the tints of which you speak, but I do 
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. 
not 1emember to have noticed the crus cloud 1n more than one 
instance The sunsets have been subject for remark in quite, a 
number ofthe papers” I inclose also a newspaper, the Olve 
Bianch, of Hancock, Minnesota, U SA which has been 
forwaided to me by another correspondent, containing a notice 
of the sunset of November 10 


Richmond, Surrey, December 22 F A R RUSSELL 


e 

In a letter dated Tokio, Octobe: 3, desciibing a tour in the 
interior gf Japan, Prof James Mam Dixon writes —‘‘ Durmg 
the two or three days at the end of August we enjoyed fine dry 
weather, but the sun was coppet-coloured and had no bright- 
ness It was capital weather for travelling, but rather mex- 
plicab'e When we got to Nikko, the people came to us to in- 
qune 1f some catfstrophe were impending, for the appearance of 
the sun foreboded evil We laughed at their fears, and assured 
them all was right However it seems that 1f the appearance of 
the sun foreboded no evil, it was a wonderful sign of the greatest 
earthqaake and volcanic catastrophe on record The fearful ex- 
plosion of Krakatoa, in the Straits of Sunda, took place on 
August 26, and there seems little reason to doubt that the mon- 
soon had carried the volcanic dust along with it, the dust 
obscuring the sun The distance 1s nearly 3000 miles ” 

LEWIS CAMPBELL 
St Andrews, December 22 





e Peripatus . 


Dr von KENNEL, 1n a note on the ‘Development of Per- 
patus," which appeared in a recent number of the Zoologischer 
Anzeiger, and has been translated and printed in your columns, 
has thrown some doubt on the accuracy of the observations 
recorded in the late Prof Balfour’s memoir on the '* Anatomy 
and Development of Pertpatus capensis (Quart Journ Micro 
Sec, April, 1883) We trust that you will give us, as the editors 
of that memorr, this opportumty of making a few brief state- 
ments in reply to the somewhat unusually outspoken criticisms 
contained in his preliminary note B 

Di von Kennel entirely omits to mention in his. pape: that 
Prof Balfour’s researches refer to a Cape species of Peripatus 
(P capensis), whilst the species which he has worked at are 
West Indian, and differ considerably from Pe zpatus capensis 

Considering the fact, well known to embryologists, that there 
are numerous instances of great discrepancies 1n the embryonic 
history of closely-allied forms, it seems to us strange that the 
only explanation, suggested by Dr von Kennel, of the differ- 
ences between his results and those 1ecorded in Prof Balfour's 
memoir should be that the latter are absurdly err8neous 

The remark^ble attitude which Dr von Kennel has asgumed 
in this matter must have been obvious to all competent zoologists 
We offer these remarks mainly because his statements have 
appeared in a journal which has a wide circulation amongst 
readers who are not so well able to jadge of the merits of the 
case 

We are able to state in conclusion that the resulfs enumerated 
on pp 256, 257 of Prof Balfour’s memou have been confirmed 
by Mi Sedgwick on a large number of fresh and well-preserved 
embryos of Peripatus from the Cape, obtained since the publica- 
tion of the memoir. H N MOSELEY 

A SEDGWICK 


[THE translator of Dr vonKennel’s “Note on the Development 
of Peripatus," to whom we submitted the above letter, writes to 
us that, “though with a large experience ın such matters, he 1s 
quite unable to see anything ‘unusually outspoken’ in Dr von 
Kennel’s criticisms, had any such occurred, he would have 
passed them over, nor does he find any foundation for the 
statement that Dr von Kennel explains the results of Prof 
Balfour’s memoir as ‘absurdly erroneous’ Dr von Kennel, 
at the beginning of his note, only asseits that his Sbservations 
cast some doubt on those of Balfour, apologetically adding that 
his material was immensely richer than Balfour’s, and at the 
conclusion of his Note he simply calls attention to! the discre- 
pancies between his observations aad Balfour's illustrations ® 
At the translator's request we quote the ouginal of, the tw® 
cutical paragraphs with the translations, so that the many com- 
petent zoologists who are amongst our readers can judge whether 
the latter adds to or takes from the spirt of the former —ED 
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“Ich thue dæses bauptsachhch deswegen, weil die durch 
Moseley und Sedgwick publicnte Abhandlung aus dem Nachlass 
Balfom’s emige Abbildungen vonSEmbiyonen und Schmtten , 
duch solch ent@alt, deren Genaugheit ich nach weinem 
ieichlichen und ausgezeichnet conseivirten. Material und nach 
den Beobachtungen am frischen Objecte etwas anzweifeln myss, 
deren "eutung vollends die Probe nicht halt." 

* do this chiefly because the treatise published by Moseley 
and Sedgwick from the posthumous notes of Balfou? contains 
some representations of embryos and cross-sections of the same, 
upon whose accuracy m details I, with my rich and wefl-pre- 
served collection of specimens, and observations on fresh objects, 
must cast some doubt, and the interpretation of which does not 
bear investigation 

* Ich enthalte mich hier, um mcht weitlatfig zu werdengjede® 
Discussion, muss jedoch noch emmal darauf hinweisen, wie wenig 
Balfour’s Abbildungen und die Schyderungen der Herausgeber 
mit den hier mitgeth@lten Thatsachen stimmen ” Ad 

“T here abstain fog the sake of brevity from all discussion, 
but must, however, call attention to the fact how little Balfour's 
illustrations and the desciiptions of the Editors agreg with the 
facts as they are here given ”] 

A New Rock 

DURING my “visit last summer to Lake Gagvand, in the 
Balsfjord, near the city of Tiomso, I discov@red a new enstatite- 
bearing rock, which forms entire little hills It is composed of 
light yellow green enstatite, mixed with magnesite The mag- 
nesite, which 1s entirely free from lime, 1s partly white, partly 
dirty grey in colour, m which latter state it contams a little 
oxidulated iron, and appears then distmetly crystalline, with 
ihomboidal planes of cleavage The rock is greatly 1nterspersed 
with little grains of chromite, which are found*tn the enstatite 
as well as the magnesite, Here and there small grains of pyute 
also appear *The substance 1s perfectly free from ohare 
events neither olivine nor serpentme has been discomered under 
microsc@pical analysis 

The rock must be considered a new petrographical species 
I have gamed it ‘‘Sagvandite,” from the place where it was first 
discovered® Jt appeais with a strong reddish-brown colour on 
its uneven suface, where the magnesite ıs completely washell 
out, so thag the enstatite alone remains The rock ıs not slaty, 
and must so far be said to be of massive structure 

When I hav@had an opportunity of thoroughly analysing the 
ew substance, I propose to give a complete description of ıt 
in NATURE? KARL PETTERSEN 

Tromso Museum, Finmarken, Norway, December 





. 
Diffusion of Scientific Memoirs 

IN his notice of the Reprint of Prof Stokes’ papers in 
NATURE for Dec 13 (p 145), Prof. Tait, with. characteristic 
1nasiveness, speaks of the ‘almost accessible" volumes of the 
Cambs idge Philosophical Transactions, and proceeds to offe? an 
“easy cure” for that simple though grave malady I think if 
Prof Tait had taken the trouble to make tB inquiry he would 
have found that very few societies aie so liberal in the free dis- 
semmation of their publications, and that jhe number of 
universities, prominent societies, or librariff which do not 
receive them gratis, or mgrely ın exchange, 1s very «mall. es 
* December I4 W M Hicks 





THE question so pointedly at {issue between Mr Hicks and 
myself is one which can be settled by staps aes only NATURE 
would do a real service to science by collecting statistics as to 
the xumbers Of different centies. (home, and foreign, separately) 
at which tbe? Zransactxs of various scientific Societies were 
freely accessible in 1883 (say), and also the corresponding num- 
bers in 1853 The Royal Society refulaily publishes such infor- 
mation in its Zyansactions, so does the Royal Society of 
Edinburgh ° . 

I have leen a Fellow of the Cambridge Philosoppugal Socigty 

or about 30 years, and, during that time, I have received from 
the Society spme fasciculi (of P?oceed:nge only) certainly not 
amounting@to a dozen ın all —and I am not jawgre that my case 
1s an exceptional one 

Mr Hicks writes as if he thought I was bringing an accusa- 
tiof Surely the figure, df. malady, which I was careful to 
employ, cannot be so construed P G TAIT 
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THE “TALISMAN” EXPEDITION! 


e 

T the public meeting of the five Academies on 
4 October 29, 1882, € had the honour of reporting 
on the explorations of the 7? ava:lleur, 4nd I Snnounced 
that this year a new scientific campaign would be under- 
taleen in the Atlantic The Ministe: of Marine, respond- 
ing to the desire expressed by his colleague, the Minister of 
Public Instruction, and by the Academy, had, ın fact, issued 
the necessary orders to have the 7a/zsman equipped for this 
purpoge The Talisman is an excellent screw steame, 
provided with a good spread of canvas, sufficient to make 
good way without the aid of its engines For several 
months it was placed in dock at the Rochefort Arsenal, 
here the naval engineers undertook to refit it for the 
service to which ıt bad been appointed The old hempen 
ropes pended for raiswig the dredges were replaced 
by a steel cable of great strength and®flexibility, capable 
of a strain of about 4500 kilogrammes, and worked by 
two steam-engines One of these set 1n motion the enor- 
mous boBbin on which the cable was wound ‘The other, 
a still more powerful engine, was mtended for raising the 
dredges 

Large bag-nets, or trawls, with an opergng of two or 
three yaids, adYangageously replaced the heavy drags we 
had formerly used The soundings weie executed by 
means of an apparatus perfected by M T hibaudier, naval 
engimeer, and so disposed as to prevent the motions of 
the vessel from in any way affecting the tension of the 
steel cable, which was arrested by an automatic break as 
soon as the sounder touched the bottom. 

In order to Sauge the temperature at great depths Í had 
an ara»us constiucted by which a mercurial thermo- 
emeret and Zarfb:a) could be turne@ over at any 
moment St the same time the capillary extrem.ty of a 
glass tube, where a vacuum had been made, affi into 
which the sea water then iushed, broke, supplying per- 
fectly pure specimens, capable of being perd gr any 
length of time by soldering the tubes Our friend, Colonel 
Perner, had kindly lent me a Gramme machine? which 
generated the electricity for some Edison lamp§, so dıs- 
posed as to light up om apparatus, or, when needed, to 
penetrate to depths not exceeding 35 metres , At my 
request the command of the Talisman had beenmntrusted 
to M Parfait, frigate captain, who had held the same 
position the year before on board the Ziavatliewr® I 
may here be permitted to express to the offieers of the 
Talisman the feelings of gratitude inspired in us by 
their devotion They cooperated with us with unflagging 
zeal, and for whatever success attended our mission we 
are yndebted to them 

On May 30, the scientific mussion? met at Rochefort, 
and on June 1 tie Talzsman set sa] The voyage of 
1883 may be divided into several distinct stages Our 
object fas to gtudy the coast of Africa as far as Senegal, 
then the wate Bof the Cape Verde, Canary, and Azores 
Archipelagos, volcanic lands which: could not fail to 
supply us with interesting materials Lastly, we hoped t 
be able to devote our attention to the Sargassum Sea, its 
fauna, and the nature of its bed 

The sea bed stretching westward of Morocco and 
the Sahara 1s eXtrémely uniform, no longer presenting 
those rugged reliefs that had so impeded ous* operations 
on the coast of Spain On the contrary, the stope 1s here 
so gentle that at greater or less distances from the land 


it was always possible alfhost 1nfallibly to light upon the 


1 Preliminarg Report on the Talsman E&pedstion tothe Atlantic Ocean 
By M Alphonse Milne Edwards, President of the Submarine Dredging 
Coremission @ @ommunicated by the author g 

? The staff consisted of M Antome and M Jacquet, lieutenant, of MM 
Gibory and Bourget, midspipmen, o@M Vincent, d ctor of the first class, of 
M Evas assistant doctor, and of M. de Plas, chief mate e e 

3 The mission cormisted of M. A Milne-Edwards, Member of the Institute, 
President of M de Foln MM Vaillant and Perner, professors m the 
Museum, MM Marion and Fithol, professors 1n the Faculty, M Fischer 
assistant nfluralist in the Museum, MM Che Brongniart and Porrault, add d 
as assistants 


with large violet Holothunane of the genus Benthodytes, 
and with other species of the same genus, remarkable 


specimens of 
in our waters 
previously known in the fossil state, several very large 


| 


es 
needed depths In these waters we made about 120 
dredgings, and m a few days we had determmed the 
bathymetiic distribution of the local fauna with sufficient 
accuracy to enable us to indicate the levels explored from 
the contents of our nets 
At soo or 600 metres live numerous fishes, such as 
Macrurus, Malacocephalus, Hoplostethus, Pleuronectes, 
as well as prawns of the genus Pandalus, belonging to 
a new species with a rostrum pointed like a sword, some 
Pehee, Pasiphaz a few small cabs (Cxyrhynchide, 
Portumde, Ebahdz) pnk Holothmians, some rare 
Calveria, that soft Echinoderm disfovered 
by the naturalists of the Porcupine, and 


sponges, such as Askonema and Farrea 

At greater depths, from 1000 to 1900 *metres, fishes 
still abound,! and often formed the bulk of our captures 
They were generally of a dull colour, with gelatinous 
flesh, and their skm covered with a thick mucous coating 
Several had phosphorescent spots, serving to give them 
hight ın the dark regions they inhabit Here Pandalt 
give place to the new genus Heterocai pus, and to gigantic 
blood-red prawns with enormously long antenne, which 
were new to science and may be placed in the genus 
Arsteus The Nephropsis make then appearance at this 
level They are blind, coral-tinted Crustacez, who seem 
to be distributed over a wide geographical range, for 
on the other sidt of the Atlantic 
anda closely allied species has been 
depth nea the Andaman Islands 
which in the present epoch repie- 
burrow in the mud, leaving 
nothing visible except their long hooked nippers, adapted 
for seizing the passing prey Some ciabs are still found, 
such as Matadz (Scyramatha, Lispognathus), a new 
species of Homola, and Lithodes, hitherto supposed to 
be pecyliar to Arctic and Antarctic seas Lastly, numerous 
forms were also observed of the genus Galathea, several 
of which have their eyes transformed to spines Sponges 
are extremely commong most of them with siliceous 
skeletons. We brought up great numbers of Rosella, 
Holtenia of severab species, the rock crystal-lke beards 
vhitg as show were buried in the mud, the sponge mass 
alone emerging , some Aphrocallistes, with solid skeletons 
of the most elegant form Calveria became more nume- 
rous, Holothyrians of the genus Loetmogone, and other 
species of the same family, crawled on the bottom in the 
midstdf Asteria, Cphiuria,and Brismga The nets often 
returned filled with so much treasure that they could not 
all be classed within the day 

While rounding Cape Ghir and Cape Nun, some 120 
miles from the coast, the Tadsswan_ spent several days in 
exploring a Very regular bank at a depth of about 2000 to 
2200 metres It wasonthis ground that on Aug 2, 1882, 
the Travazleur had captured the curious fish described 
by M Vaillant unde: the name of Eurypharyux pele- 
canoides, afd two specimens of which were taken this year 

Our prizes were again of great value Magnificent 
sponges, allied to those that have been described under 
the name of Euplectella suberea were here found mingled 


they have been found 
in the Caribbean Sea, 
fished up at a great 
The bhnd Polycheles, 
sent the Jurassic Eryons, 


for then dorsal appendices A Calvena, distinct from 
those found at lesser depths, some Brisingz, Polyps of 
rare beauty (Flabellum, Stephanotrochus), a Democrinus 
and a Bathycimus, not yet described, very numerous 
Crustacese, ntaily all new to us and belonging to the 
group of the Galathez (Galathodes, Galacantha, Elas- 
monotus), qompleted the list of invertebrates The fishes 
ygre very varied, and their study will furnish new facts 
of the greatest interest Poescience Amongst the most 
remarkable I may mention Melanocetus johnson, Bathy- 


Bathynectes, 


X To Maurus we here added thf folowing genera 
Chauliodus, 


Ccryphenoides, Malacocephalus, Bataygadus, Argyropelecus, 
Bathypterois, Stomias Malawosteus, Alepocephalus 
. 
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trochtes, a Stomias with phosphorescent spots, and 
several Malacostei 

Between Senegal and the Cape Verde Islands owr 
trawls reached depths varying from 3200 to 3699 metres, 
and brought up most of the preceding species besides 
many others (Crustaceans, Mollusks, Zoophytes, Sponges) 
which had never elsewhere been met 

These last takes brought to a close the first pait of om 
progiamme, and on July 20, afte: ninety-one days of naviga- 
tion, we cast anchor fh the Bay of La Praia, at Santiabo 


jn the Cape Verde Archipelago This volcanic group de- 


. tained fis a few days, and while zoological, botanical, 


a 


and geological excursions weie being made ashore, the 
Taltsuan was searching the nregular beds on the coasts 
fol marine animals, and especially for the red coral, which 
for some years'back has formed the object of an active trade 
inthese islands I will not dwell on these in-shore exploia- 
tions, nor on those of the islet Blanco, where we were able 
to study on the spot the large Sauuans (Macroscencus 
coctez) which seem limited to this isolated rock 

All these details are recorded in the 1eport which I 
have addressed to the Minister and which will soon be 
published 

In the deep waters of the Cape Veide Archipelago life 
displays a surprising energy, Ow nets came up over- 
flowing with specimens afte: a single plunge We cap- 
tured at one take more than 1000 fishes belonging mostly 
to the genus Mélanocephalus, about 1oco Pandali, 500 
piawns of a new species of the genus Nematocarcinus, 
with disproportionately long claws, as well as many 
other species 

On the evening of July 30 the 7adzsman took a noth- 
westerly course m the duection of the Sargassum Sea I 
need not enter into. details on this paitof oui journey, and 
it will suffice to say that we nowhere met those dense 
floating masses of vegetation mentioned by the old 
navigatois The Gulf weed was seen in isolated patches 

-drifting either with the marine or atmospheric currents, 
and harbouting a whole pelasgic population, whose colours 
harmonised admuably with thoséot the alga: that afforded 
them a refuge Out naturalists made a careful study of 
these forms s " * 

The soundings of the Za/zszzaz 1n this region showin a 
general way that, starting fi om the Cape Verde Islands, the 
marine bed falls regularly as fai as about the 25th parallel, 
where it attains a depth of 6267 metres Then it gradually 
rises towards the Azores and the 35th parallel, where it 1s 
about 3000 metres These iesults are fai from agfeeing 
with the cuves indicated on the most recent bathymetiic 
charts The bed of the Sa1gassum Sea seems formed of a 
thick Jayer of a very fine mud of a pumice nature, cover- 
ing fragments of pumice and volcanic rocks » Here there 
would appear to stretch, at over three miles from the surface 
-of the ocean, a vast volcanic chain patallel with the African 
seashore, and of wbich the Cape Verde Islands, the 
Canaries, Madeira, and the Azores ate the only parts not 
submerged The submarine fauna 1s poor, consisting of 
few fishes, some Crustaceans such as Paguri which 

-lodge in colonies of Epizoanthus, prawns of the genus 
Nematocarcinus, Pasiphaz, a few mollusks (Fusus, 
Pleurotoma, and Leda), whieh scaicelyesufficed to repay 
athe time required for such deep dredgings Not that our 
captures did not again become abundant towards the 
northern limit of the Sargasse Sea, when the depths 
shrank to 3000, 2000, and 1500 metres, It was heie that 
we took the giant of the family of the Schwopodes, a 
Gnathophausia of a blood-red colour measuring neatly 
25 centimetres in length ! 

A shoit delay at Fayal, and again at Sane Miguel in 
the Azores, enabled us to compage the volcanic phenomena 
still active at certain points with those we had studied om 
the summit of the Peak of Teneriffe The analogy is very 
striking between the 1acks: the gaseous pioducts, and the 


* Guathophansia goliath, new qreciss 
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sulphur deposits of the two islands From what is now 
taking place om the surface of the ground, an idea may 
be formed of the submarine gonvulsions which have 
covered thg bed4of the Sargassum Sea with pumice and 
igneous 102ks r 

The zeturn voyage from the Azoies to France was 
effected under the most favourable conditions, and &e 
were able to make daily diedgings in depths of from 4000 
to 5000 metres These difficult operations, veryeskufully 
carried out by Captain Parfait, brought us an extremely 
valuable harvest Under this tremendous pressuve, in 
peifect darkness, and without a trace of vegetation, 
animal life is still vigorous Large fishes of the genus 
Maciurus, as well as some Scopeli and Melanoceti seem 


to be here fa: fiom iare Some Pagures and Galathez of 


new foim, a gigantic Nvmphon of the genus Colossendeis, 
some unknown Efhusz, besidés Amphipods ang Cir- 
ihipeds represent the Crustacean group Bet this 
abyssal fauna owe§ its peculiar physiognomy to the 
number, variety, and size of the Holothurians 

The marme bed is carpeted throughout thfs region 
with a thick white mud, composed almost exclusively of 
Globigeiini, and covering pumice deposits and fragments 
of various kinds of rocks Some of these rocks brought 
up in our nets bore the impress of foss#s, amongst others 
of Trilobites But what still more surprised us was to 
find at a distance of over 700 miles from the European coast 


pebbles polished and striated by the action of 1ce* ,The , 


shaipness of the stæ excludes the supposition of trans- 
port by the currents The presence of these pebbles is 
probably due to the action of the icebepgs, which in 
the Quaterna1y epoch advanced further south wards than at 
present, and which, by melting in the regidn e 
Atlantic comprised between the Azores an rance, 
deposited on the bottom of the sea the stones Carried. off 
from the glacier beds and conveyed to this distance from 
Europe 

On August 30 we dredged for the last time on the steep 
slope by which the oceanic depths are connected with tft 
Bay of Byscay, and oui captures added to the fauna of the 
French waters a large number of new or interesting 
Species ° 
* It washıigh time to return to Rochefort Our casks and 
cases wer full, our alcohol exhausted This voyage has 
furnished us with unrivalled materials for stady, mate- 
rials Which must now be put in order The Minister of 
Public Ingtiuction has recognised their importance, and 
has supplied me with the means of beginnmg the publ- 
cation of the 1esults Itis my intention to place before 
the public the collections that have been made during the 
exploianons of the Travailleur and Tasman — These 
treasures will be exposed in a special exhibition, which 
will be held in one of the halls of th®museum towards 
the beginning of January ` 


a 
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MUSIG AND SCIENCE! 


. 
pt would seem that Science, like History, may at times 
repeat itself for in this bright httle pamphlet we 
have a revival of the Old World controversy, which dates 
from the days of Pythagoras, Plato, Aristotle, and Euclid 
The author. takes, however, foi its text, a somewhat de- 
clamatory and ad capianduim modern passage from the 
Revue de Paris, which declaes, with an emotional 
warmth totally uncalled for under the circumstances, that 
harmony 1s not a science, and that music 1s an art, but 
a divine art"! To agpiéciate thoroughly the question in 
debate x 1s necessary to go back to the gense of jhe 
origihal Greek words—dppovia and povoixy e former 
means “ mathematical agieenfent” , the second “artistic 
cultue * It is with ther “second iatentions," o 
acquired and more limited meanings, that we now have 


“La Musei e una Scienza ” 


Saggio Acustico fisiologicdf Del Dott 
Primo Crotti Pp 55 


Luigi Batte Editore (Parma, 1883 ) 
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to deal Is music, uf the English sense of the word, 
which no wise differs from the Italian, an art or a science? 
It 15 clearly both, but thé art, povoíkg, so far predominates 
in public acceptance and cultivation @ver the Science, 
dppovia, that the latter 1s, and has been for many centuries, 
in, danger of succumbing altogether Indeed, though 
excellently begun by Euclid in his * Sectio Canonis," it 
remained all but unadvanced until the recent researches 
of Helnfholtz It 1s to Aristotle that we owe the general 
test by which to distinguish an art from a science, a test 
so safisfactory and so neat, that ıt produces the effect on 
the mind of a mathematical demonstiation » a form of 
proof which is too often only a roundabout way of re- 
estating a self-evident proposition Aristotle said that art 
at 1 best only works by “rule of thumb”, and states 
that réyvg ıs governed py rules When these rules are 
found®to rest on recognised laws, the art becomes an 
emuathin, or science This observation, made two thousand 
years ago by the shrewdest of all shrewd observers, 
remainseas true and as fresh as on the day when it was 
promulgated To no branch of human learning does it 
apply with such force and directness as to music Foi 
perfection in this art has always been, 1s now, and must 
continue to be, confined to a few sensitive? delicate, finely- 
strung natures, Which differ fiom those of their fellow- 
creatures in possessing a peculii technical power and 
organisation such that they instinctively 1epioduce, and 
as 1® were consonate to the musical conceptions of other 
minds In all other respects they may be self-indulgent, 
unbusinesslike, unpractical, even, as indeed not uncom- 
monly they awe, over-sensitive and disagreeable Types of 
this class, are Beethoven, Cherubini, Mozart, Weber, ard 
Bum, In them, in fact, the full development of artistic 
perfectiow has eaten up all other good qualities, and left 
no time or inclination for what Plato calls *theepractice 
of virtue” The world at large, secretly conscious of its 
special inferiority, and always willing to dischar e itself 
gf an unwelcome responsibility, too commonly looks upon 
these exceptional natures as representing the wh®le, and 
not only the artistic and executive side of musie But the 
other exists notwithstanding, and its fuller cultivation 
will tend much to restore the balance so disturbed In 
this respect the little book of Dottore Ciott: Bás special 
value Ip deals with the foundation of rhythm and of 
music, and with the strange and hitherto unesplaimed 
emotional difference between the major and minor scales, 
which in the Italian are prettily and coirectly named 
Gata and Triste respectively The ratios of musical ın- 
tervals and their combination are fully treated, and with 
some features of novelty, especially as concerns then 
ph$siological effects on the ear The great fact, so much 
forgotten in thig century since the brillant jigs of the 
Rossman school ave become popular, that ıt 1s the bass, 
and nc the treble or melody, which ıs fixed and funda- 
mental, 1s stdd with abundant emphasis, and distinction 
1s made between the chatacters of 1epose and of move- 
ment in different kinds of music © The assumption thet 
the scale ıs founded pincipally on ghe fractions repre- 
senting the major and minor tones with only a simple 
semitone of 1$ seems hardly sufficient to meet theoretical | 
requirements , ute otherwise there 1s much of interest 
comprised within the 55 pages of which the pamphlet | 
consists It has the merit, moreover, beyond the his- 
torical point already noted, of bearing out its title ofe 
" acoustico-physiologicdi," and of adverting to the mental 
or receptive side of musical impressions more than occurs 
in some rftodern tieatises . W H STONE 


oe e 
THE REMARKABLE SUNSETS 
“THE following letter has been sent to Mr® Norman 
Lockyer — 
Thee remarkable sunsets which have been recegtly 
witnessed upon several occasions have brought to my 














recollection the still moie remarkable effécts which I 
witnessed in 1880 in. South America, during an eruption 
of Cotopaxi, and a perusal of your highly-interesting letter 
in the Zzmes of the 8th inst has caused me to turn to my 
notes, with the 1esult of finding that m several points they 
appear to have some bearmg upon the matte: which you 
have brought before the public 

On July 3, 1880, I was engaged in an ascent of Chim- 
be1azo, and was encamped on its western side, at 15,800 
feet above the sea The morning was fine, and all the 
surrounding country was fiee from mist Before*sunrise, 
we saw to oui north the great peak of IIlimza, and twenty 
mules to its east the greater cone of Cotopaxi, both without 
a cloud aiound them, and the latter without any 
smoke issuing from its crater—a most unusual circum- 
stance , indeed, this was the only occasion on which we 
noticed the ciate: free from smoke during the whole of 
our stay in Ecuador Cotopaxi, it should be said, hes 
about forty-five miles south of the equator, and was distant 
from us sixty-five miles 

We had left our camp, and had proceeded several 
hundred feet upv ards, being then more than 16,000 feet 
above the sea, when we observed the commencement of 
an eruption of Cotopau At 545a m a column of smoke 
of inky blackness began to rise from the crater It went 
up straight in the an, rapidly curling, with prodigious 
velocity, and in less than a minute had risen 20,000 feet 
above the 11m of the ciater I had ascended Cotopaxi 
some months earher, and had found that its height was 
19,600 fect We knew that we saw from our station the 
upper 10,000 feet of the volcano, and I estimated the 
height of the column of smoke at double the height of 
the portion seen of the mountain The top of the column 
was therefore neaily 40,000 feet above the sea At 
that elevation it encounteied a powerful wind blowing 
from the east, and was rapidly borne for twenty 
miles? towards the Pacific, seeming to spread very 
slightly and remaining of inky blackness, presenting tre 
appearance of a gigagfic inverted __, drawn upon an 
otherwise perfectly clear sky It was then caught by a 
wind blowing fiom the north, and was borne towards us, 
and appeared to spread rapidly in all directions As this 
cloŭd came nearer and nearei so of course it seemed to 
rise higher and higher in the sky, although it was actually 
descending _ Several hours passed before the ash com- 
menced to ifitervene between the sun and ourselves, and 
wheg it did so we witnessed effects which simply amazed 
us We saw a green sun, and such a green as we have 
never, either before or since, seen in the heavens We 
saw patches or smears of something like verdigiis- 
green ın the sky, and they changed to equally extreme 
blood-reds,ex to coarse brick-dust reds, and they 1n an 
1nstant passed to the colour of tarnished copper or shining 
brass Had we not known that these effects were due to 
the passage of the ash, we might well have been filled with 
dread instead of amazement , for no words can convey the 
faintest idea of the impressn e appearance of these strange 
colours in the sky, seën one mjnute and gone the next, 
resembling nothing to which they can be properly com- 
pared, and su passing in yiyid intensity the wildest effects 
of the most gorgeous sunsets 

The ash commenced to pass overhead at about mid- 
day  Ithad travelled (including its detour to the west) 
eighty-five miles in a little more than six hours At 1 30 
it commenced to fall on the summit of Chimborazo, 
and béfofeewe began to descend it caused the snowy 
summit to look like a ploughed field The ash was 
extiaordiparily fine, as you will perceive by the sample I 
send jou It filled our eyesand nostrils , rendered eating 
and drinking impossil@a, and reduced us to breath- 
"ing through handkerchiefs It penetiated every where, 
got into the woiking paits of instruments, and into 
locked boxes The barometer employed on the summit 


was coated with 4, and so iemams until this day 
LJ 
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That which passed beyond us must kave been finer still 
It travelled far to our south, and also fell heavily upon 
ships on the Pacific I find that the finer particles do not? 
weigh the 1/25,000 part of a gram, and the finest atoms 
are lighter still By the time we returned to our en- 
campmeiit the grosser particles had fallen below our level, 
and were settling down into the valley of tne Chimbo, 
the bottom of which was 7,000 feet beneath us, causing 1t 
to appear as if filled with thick smoke The finer oneg 
were still floating ın the air, lke alight fog, and so 
continued until night closed in 

In conclusion, I would say that the terms which I have 
employed to designate the colours which were seen are 
both inadequate and inexact The most striking features 
of the colours which were displayed were their extra- 
ordinary strength, their extreme coarseness, and their 
dissimilarity from any tints or tones ever seen in the sky, 
even during sunrises and sunsets of exceptional brilhancy. 
They were unlike colours for which there are 1ecognised 
terms They commenced to be seen when the ash began 
to pass between the sun and ourselves, and were not seen 
previously The changes from one hue to another, to 
which I have alluded, had obvious connection with the 
varying densities of the clouds of ash that passed , which, 
when they approached us, spread irregularly, and were 
sometimes thick and sometimes hght No colours were 
seen after the clopds of ash passed overhead,and sur- 
rounded us on all sides 

I photographed my party on the summit of Chimborazo 
whilst the ash was commencing to fall, blackening the 
snow furrows, and, although the negativeis as bad as 
might be expected, ıt forms an interesting souvenir of a 
remarkable occasion EDWARD WHYMPER 

December 21 





NOTES ° 


THE announcement that Prof Flower has accepted the 
appointment of superintendent at theeNatural History Museum, 
vacated by the resignation of Prof Owen, is premature, though 
we believe that steps are being taken to stcure Prof, Flower’s 
services for that important appointment — o 


We regret to have to record the death of M Yvon Vil- 
larceau, one of the astronomers of the Paris Observatory and 
a member of the Academy of Sciences for mor? than twenty 
years M Yvon Villarceau had been a pupil of the cole 
Central des Arts et Manufactures, and was regarded as one 
of the most eminent of French mathematicians 


Ir has been arranged by H M. Trawling Commusstoners that 
Prof McIntosh, of the University of St Andrews,ewill proceed 
systematically at intervals (probably once a fortnight) to the 
trawlng grounds on the east coast of Scotland for the next six 
months, and undertake certain investigations Concerning the 
grounds and their inhabitants Each trip will probably occupy 
about two days The Granton General Steam-Fishing Com- 
pany’s steam-trawler Walla%, which is fitted with all the recent 
appliances for such work, and 1s a swift and powerful steamer, will 
be used for the investigations, which wil! be af once commenced 
An experienced long-line fishe: man and trawler from St Andrews 
(Alex W Brown) will accompany the professor as assistant 


THE fiends of the late Mr W A Forbes, the Prosector 
of the Zoological Society of London, have decided» te collect 
4 lus most important papers ın a memorial volume, and the 
following gentlemen have been appointed to act as a committee 
for this purpose —Prof Flower, Prof Bell, Mr H H Johnston, 
Mr Mivart, and Mr Sclater The committee- find that Mr” 
Forbes's papers can be most suitably republished ir. a form similar 
to that adopted ın the mgmorial volume of the merpoirs and 
papeis of Mr Forbes’ predecessor in the Prosectorial office (the 
late Prof Garrod) Following the precedent of the ** Garrod 


Memorial Committee," they propose to &sk for subscriptions of 
one or more guineas, and to give to subscribers a copy of the 
work for every guinea subscribed @Mr. Sclater will edit the 
Forbes Memofial V$lume, Mr Johnston will prepare agbio- 
graphical notice and portrait, and Mr F Jeffrey Bell, 5, Radnor 
Place, Gloucester’ Square, W, will act as Secretary ang 
Treasurer 


THE appointment of a Japanese student as assi&tanf to the 
Professor of Anatomy at Berlin has been approved by, the 
Munster of Public Worship 


Mr Francis ELGAR, Consulting Naval Architect and 
Engineer ın London, has been unammously elected by the 
Glasgow University Court to the John Elder Chair of N&val 


Architecture e $ 


AN expedition 1s at i t beinz organised under the auspftes of 
the British Association to proceed to Mount Kilumanjaro, the 
snow clad peak of Eastern Equatorial Africa The party will 
be under the charge of Mr H H Johnston, who has recently 
feturned from the Congo The party will leave England at the 
beginning of Marg 


Heavy indeed ıs the burden of educatihig laid upon the 
Southern States! With only one half at school of a population 
the illiterate proportion of which, among both whites, and 
negioe-, is increasing, and in some States this increase of uliteracy 
greater among the whites than among the negroes, with the 
negro, the non-taxpaying element, increasing fastest, notwith- 
standing white immigration , with trades destroyed? and property 
1n consequence reduced 1n value 40 per cent , and in some States 
still falling in Value, with the franchi*e, nererthelens are 
this mcregsing body of ignorance , evil indeed may bethe result 
to arepublic if the whole Union does not assist to correct it 
Emancipation was a national act, and the nation ought to meet 
the mevitaBle consequence So urges Dr Haygood, m the, 
United States educational circulars referred to last week, with 
the warning that no white men will agree for long to be voted 
down by a majowity of illiterate blacks and whites 


‘on Thirgday, at 9 21 p m , a shock of earthquake was felt 
in Funfkirchen, a town 1n the south of Hungary, not far from 
the confluence of the Danube and Drave. The shock lasted 
two seconde, and was accompanied by a loud underground 
rolling noise At the same time a similar earthquake and noise 
occurred at Barcs, a place to the south-east of the former, on the 
banks of the River Drave Both shocks moved northwards 
An earthquake shock was also felt at Lisbon at 1 30 a m eon 
the 22nd inst, but did not excite much notice. A second 
shock. which lasted twelve seconds, occurred two hours later , 
bemg accompaned by subterranean rumblings, ıt awake the 
entire population, and caused a panic amongsfhe 1nhabitants 
im the narrow streets "The seismic wave passed from north- 
wêst to south-east 


THE fourteenth Annual Report of the Botanic Garden Board 
of New Zealand (1883) contains valuable information as to the 
ravages of certain scale insects (Cocczd@) 1n the%olony They ap- 
pear to be printipally of two hinds one 1s an Zcerya, nearly related 
to the sugar dane pest of Mamuitius, &c , the other a Mytilaspıs 
‘allied to the common ''apple scale" (77 pomerum) The 
Acerya 1s called the ** wattle bhght,""but appears by no means 
to confine its 1avages to,the wattle trees Accordyng to Mr 
Maskell, 11s the 44 lasis that 1s the more serious, for 1t over- 
funs 1 countless millions all kinds of fruit and other"tiftes (for. 
nately 1t appegrs to be enormously €nfested eand destroyed by a 
parasite) * With regard to remedies, there i$ a dittle vagueness 
1n the Report, owing apparently to the confusion of the two 
insects The first portion speaks only of the Zcezj a, aftd states 
that Mr Engle of Nelson had completely destroyed it by the 
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ion of kerosene and fi-htuil, Subsequently Mr. Maskell, 
ith the zwo species, says that a mixture of k@osene and 


ed byeMr. Comstock in America, had b4tn peffectly 
uccessful so far as regards the JMyi/asi, which he does not 
gard a& serious in its probable effect upon wattles (dcacia), bat 
ry serious with respect to fruit and other trees. On the other 
ind, he consi@ers all remedies useless against the /cerya of the 
jer than the radical oneof cutting down and destcoying 
^ No indication is given, however, of the use 
in distributing the kerosene ; if this were used, 
ere | agent might be distributed to a greater height than 
uM be possible by mete hand application, and moreover it 
ht be made to penetrate dense hedges, &c., the interior of 
ich it woyjd be impossible to drench by hand labour. The 
sroved fówm of application, as a “kero#tne emulsion,” 
ommended by Prof, Riley and Mr. Hubbar@, did not appear 
known ig New Zealand at the time the Report was drawn 
y way it is satisfactory to hear that the judicious appli- 
of kerosene will certainly destroy scale insects without 
ecessarily damaging the plants. 
CTHE same. Report $pegks very hopefully of the ultimate suc- 
of attempts to cultivate hops in the province of Wellington ; 
‘Nelson Success has been already secured. The great draw- 
back is the expense of providing the necessary po/es, and much 
tress is laid upon the necessity for cultivating oak, ash, birch, 
pecies of Aucalyptus for that purpose. Of the indigenous 
ose of Myssine urvillei are said to be the most durable. 
dH to the Zoological Society's Gardens during the 
past weel ide a Toque Monkey (A/acacus pileat@s 9 ) from 
Ceylon, presented by Mr. J. H. Barker; a Macaque Monkey 
"(Macacus cynomolgus 4 ) from India, presented by Mr. Dougfas ; 
Common: Marmoset (Zapale jacchus) from Brazil, presented 
rs. Archer; a Moorhen (Gallinula chloropus) Peish, 
Mr. T. E. Gunn; a Gannet (Sula bassa), 
resented by Mr,.J..C. Baxter; two St. Thomas's 
Conurus xantholemas) from St. Thomas, We-t Indies, 
by Mr. C. Wallis Enslie ; two Fringed-lipped Lam- 
s (Petromyzon branchialis), Briti-h, presented by the Rev. 
T. Wetherall ; a Pied Wagtail (Motacilla lugubris), British ; 
/Slaty Ebret (Ardea gularis), European, purchased. . 

















INTERNATIONAL POLAR OBSERVATORIES 
I BEG to inclose you an extract from a letter just received from 
“Pref Wild, President of. the International Polar Com- 
mittee, and which gives information as to the several expeditions 
which conducted obsasvations in the circumpolar regions during 
the twelve jonths ending August 31, 1883. 














RosERT H. SCOTT 


take this op Šrtunity of stating concisely what I have 
erto learnt as to the present conditign or the return of the 
us expeditions, 
The United States—Point Barrow.—Tée Expedition was 
urnedin the summer of 1883. Definite information 
rn has not yet been received. t 

'2. England and®Camada—Fort Rae, on the Great Slave 
Lake;— According to a communication received from Mr. Scott, 
dated November 21 last, the Expedition has safely returned to 
England. » 

5*3. United States—Lady Franklin Bay.—The attempts to 

relieve the Expedition this summer by ship have, like those of 
dast year, failed owing to the unfavcurable, condition of the ice. 
(Extract from newspapers.) 
SU £ Denofufti—Godhava, in Greenland.—Accordin® tg a 
‘communication from Captain Hoffmeyer, dated December 8, 
‘the Expedition has saffly returned to Copenhagen with a rich 
‘store of observatichs. e e 
















5- Germany—Cumberland Sound {Davis Strait). —Aceord- 
9 à Communication received from Dr. Neumayer, date 
believe this party arrived at San Francisco some weeks ago —Ep. 








sed oil (one-third or one-foulth of the former) as recom- | 
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November 1, the Expedition has safely returned to Hamburg, 
having completed its task in a satisfactory manner. 

“6. fount Wilczek's Station (Austria)—]an Mayen, in Mary- 
mu:s Bay.— The Expedition has safely returned to Vienna, having 
completely carried out its programme. A short report of its 
operations has been published by M. von Wohlgemuth, the Chief 
of the Expedition. 

* 7., Sweden—Spitzbergen (Cape Thordsen, in the Ice Fjord). 
—Dr. Rubenson states that the Expedition has safely returned 
to Stockholm. 

“8. Norway—Bossekop, near Alten.—Frém a letter from 
Prof. Mohn, dated September 7, the Expedition stopped work 
on August 31, having completely carried out its programme, 
and on September 17, according to a report in Maeren (October, 
1883) it safely returned to Christiania. 

to, Finland—Sodankyla.—The Expedition completed its 
task for the first year, but, according to a communication from 


| Prof. Lewstrém, dated August 5, the observations will be 


continued another year, as the Government of Finland: has 
provided the funds for the purpose. : 

** jo. Russia—Nova Zembla (Möller Bay).— The Expedition 
returned to St, Petersburg in October with a rich store of 
observations. E OPEM 

$11. Holland—The Kara Sea.—The Expedition could not 
reach its original place cf destination, Port Dick:on, but was 
surrounded by ice in the Kara Sea, and has, according to a letter 
from Prof. Buys Ballot, dated October 1, safely returned to 
Utrecht, having under the circumstances only imperfectly carried 
out its programme. 

**12. Russia-eMouth of the Lena (Sagastyr).— The Expedi- 
tion, which suffered from storms during the passage down the 
Lena, was not properly established until October 20, 1882 ; from 
that date it has been able to carry out all the work laid down in. 
the programme, It will continue its observations for another 
winter. ee te 

‘13, France—Cape Horn (Orange Bay, Terra del Fuego).— 
According to a report from Prof. Mascart, dated November 17, 
the Expedition has returned safely to Paris, with a rich store of 
materials. 

*14. Ggrmany—The Island of South Georgia (Moltke 
Harbour).— This Expedition has ako safely returned, according . 
to a communication from Dr, Neumayer, PiE 

** Of the fourteen Expeditions, therefore, three will. continu: 
their observations for about affother year (Lady Franklin Bay, 





Sodankyla, and Lena delta) ; the continuance of a fourth (Point = 


Barwow) is ate present unknown, the other ten have safely 
returned?’ 








MOVEMENTS OF THE EARTH! 
e Ill.—etation of the Earth 


HE several ideas concerning the movements of the earth 
which were introduced in the last lecture will in the present 
one have to be dealt with in greater detail. a 
It was then agreed that if the whole expanse. of the heavens. 


were to travel wh a perfectly equable motion in one direction, — a 






such a motion for instance as would result from all the stars 
fixed to a solid transparent substance like those crystal sphere: : 
the ancients really be'ieved to exist ; or if, on the other hand, the: — 


earth herself,einstead of being free to turn as she listed. with C 


varying velocity in any direction, really went with perfect. con- 
stancy in the direction oppe ite to the apparent motion of the 
stars, the visible effects would be the same in both cases, so that 
an appeal to our eyes would not suffice to enable us to say 
whether the earth moyed or whether she remained at rest while 
the celestial sphere revolved around her. 
Under these circumstances what is to be done? It has been 
go how, both with regard to the measurement of space and the 
easurement of time fcr astronomical purposes, those interested 
in the phy:ics and beauties of the various classes of celestial 
bodies cutsfde® our own earth have picked and chosen now one 
bit of physical science and now another to help them in their 
inquiries; and with regard to this very important question, 
‘Does the e&rth move or is she at rest?” we shall see how 
vef beautifully and_perfectly the question has been answered - 
byethe application of certain methanical principles. g 
The majority of people, I suppose, have some acquaintance, — 
however slight, with machinery—avith steam engines for ir 


+ Cantinued from p. 69. 
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stance ; and it is a familiar fact how very important a part is played | 
in the steam-engine by the flywheel, Why skould that be? Why 
should this flywheel be to important that it is only quite gecently 
that mechanicians have learned to do without it? For this reason: 
if amass of matter such as a flywheel is once made to revolve, it 
will retain that motion for a long time, resisting any tendency to 
an increase or decrease of its velocity, It is in consequence of 
this property which the revolving flywhee! possesses that an | 
engineer is able to get over the dead points in his engine, whilst | 
* 








Fig, 27.—Rapidly rotating whee! supported at cae end of its axis. 


it also acts in preventing the engine making too sudden a start. 
In addition to this, when we have a mass of matter in the con- 
dition of the revolving flywheel it bas seme very peculiar 
qualities, only observed when such a mass of matter is in motion. 
1f, then, we have a. wheel so arranged that a, very rapid rota- 
tion is being imparted to it, it does not behave as itgvould when 
at rest. These properties possessed by a rotating body can be 
well shown by an instrument known as the gyroscope, of which 
we shall speak more fully lategon, It consists essentially of a 








Fig. 28.+-Rotating disk of gyroscope. cc, knife edges; aa, 
weights. [] 


BB, adiusting 
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disk to which a very rapid rotation can be imparted by a tf&ia 
of wheels or by other means. If the disk be set rotating, it is 
found to possess those anrions qualities of which I lave spoken. 
If whilst rotating at a high velocity it be placed in the position 
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| had as little connection with the earth as possible—so that 
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shown in Fig. 27, it will not fal, but will takeon.a. movemer 
of revolutien round the stand. PARES ; 
From considerations suggesged by this and: other similar ¢ 
perimgnts, Foucault pointed out that it might be demons tm@it 
whether the Berth moved or whether she remained@at rest, 
struck him that the problem should be attacked somewhat 
this manner :— e. 
Suppose tke earth to be at rest, and that either at the nor 
or south pole a pendulum, suspended so that its point of supp 


should, in fact, like the rotating flywheel, be independent ofe 
ternal influences, were set vibrating. Then an obferver at th: 
north or south pole would note that the swinging pendulum (thé 
earth being considered as at rest) always had the same relati 
to the objects on his horizon. But, sgid Foucault, suppogg th 
the earth does move. ‘Then the swing of such # pendulu 
would not always be the same with regard to the. places on the 
observer’s horizon, Let the earth be represented by a globi 
Suppose it to r&tate from west to east, . Place it with the nort? 
pole uppermost, and set the pendulum, whose point of support 
disconnected from the rotating eartb, vibrating... Then the 
pendulum willappear to travel from left to right as the ear 
rotates from right to left beneath it. Now suppose the penduhr 
to be suspended in the same way at the south pole, right anc. | 
left now being changed. The earth of course rotates in the same 

direction a®before, but the pendulum now,appears to change the 





















F:G. 2;.—OGyroscope; general view. 


| plane of its swing from right to left. A® the equator the earth 


simply rotates straight up and straight down beneath the 
swinging pendulum, 

From these considerations it became evicent.to Foucault that, : 
if there were any posgibility of demonstrating the movement of | 
the earth by means of the pendulum, the demonstration would 
take this form.e Provided it were possible to swing a pen- 
dulum so that it should be as free as possible from any influence 
due to the rotation of the earth, and take that pendulum to the 
north pole, it would appear to make aeorfplete swing round the 
earth in egactly the same time that it really takes the earth to 
make a cgmplete rotation beneath it. At the south pole ex- 
actly the same thing would happen except thatthe surface of the 
earth would appear to move in the opposite direction to what it. 
did at the north pole. Now át will be perfectly clear that if we 
thus get a pendulum appearing to swing one way on account of 
the true motion of the earth at the north pole and in the opposite 
dirgctidn on account cf the true motion of the ehrtb at thé south 
pole ; at the equator, as we found in dealing with our model earth 
and mode$ pendulum, it will & changet he plane of swing either 
way, tat is to say, the time taken by a pendulum to make a 
complete swing will be the smallest possible at the poles, whilst 

the equator it will be infinite. 1 s. 
At all places, therefore, between either pole. and the equator 
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© period of swing will be different, and the time taken to make | Then, in consequence of that quality the existence of which 
complete swing will increase or decrease as the equator is | was revealed to us by the rotating disk and which i$ possessed 
-cached or receded from. Sq much for theoretical considera- | by this vibrating pendulum, and in consequence of the precautions 
Uns, Can they be put to the tet of experiment, and an answer | which have been taken to prevent its swing being interfered with 
btained feom nature herself? The fact is thft this*idea of | by the motion of the earth or other perturbing influences, it 
oucault’s is so beautifully simple that anybody can make the | should be found, if Foucault's assumption be correct, that the 
‘experiment providing he has the means of using a very long | earth is moviag beneath the pendalum, And if all the conditions 
;pendulum. ‘This. pendulum must be rigidly, but at the same | of the experiment have been complied with it is found that the 
"time very independently, supported. pendulum moves over the scale as the earth rotates beneath it, 

Beneath thé pendulum, in contact with the earth, and therefore | That then is one demonstration of the existence of the earth’s 
showing any movement of rotation which the latter may possess, | rotation. © 
isa board,*on the centre of which the pendulum nearly rests. The question now arises whether there be any other method 
From the central point of this board lines are described show- | of determining the same thing. There i», but in answering@the 
“ing so many degrees from the central line over which the pendulum | question in the affirmative it must be said that this second method 
jbolyswings. These preliminaries being arranged, let the pen- | is neither so simple nor so satisfactory as the first. 
‘dulum beestarted. This is done by drawing it out of the vertical We owe it also to the genius of this same man, Foucault. It 
Sand tying it by a thread which is burnt when it is desired to | depends upon the same principles and is connectgd with the 
start the experiment. . same series of facts as the other. But before proceeding to 










































































. 


discuss this second qperiment it will be well to consider these | The second is, 
'' two tables, which have been taken from Galbraith and Haughton's | 
OM Astronofhy," because they show not only what the swinging 
| pendulum should ho if it behaves properly, but also what the 
gyroscope, the instrument used in the second experiment, should 
do-it it behaves properly. ° - 

The first table is called 1 
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: i iNew: Yorkers ataa rh te dy eet | 24 8 9 
Hourly Motion of Pendulum Piane, | Providence, R.I. E 23 38 29 
EN mu eh Es | New Haven, Ct. | 23 50 7 
i | | Caleula- i * | Geneva .... i 24 41 39 
ln lObserved| “2 B i : E i E 
Place | nun | motion i c i Observer | Paris .........:ceeee ce eee et eee A -i 23 33 57 
~ eR per hour | or hour | | Bristol aaeanoa meee ae 53 2 
aaee NEA NUI eee i | Dublin | 24 14 7 
MEAE "T | Aberdeen | 23 48 49 
Ceylon eerte | 6 56 | rérs PSchaw and Lamprey. i 1 | *- 
New York s " 40 44 | g'814 : Loomis, & POT ETIN DENPNOYUET. NER aren AAR NES 
Provence, Puit aas 9833 | Carswell and Nortog. * i 
‘New Haven, Ct... | 41 18 | ggz : l Mean value... | 23 53 Q 
Genevasc eee | 46 120 | 10856 | Dufour and Wartman. : = e | 
i so | | Foucault. e eo Ft ; 
Dahlia : [oun drank Hughes |, 156 pendulum plane is of course the plane in which the 
Aberdeen.. j | Gorge ane Meugmio® pendulum gings. The first column jn T able 1 gives the place 





è | where the pendulum was set swinging, the second the latitude, 
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the third the observed motion per hour, and the fourth the calcu- 
lated motion. The table has been so drawn up that it begins with 
places nearest the earth’s equator and passes gradually tq others 
further away, going from Ceylon at 6° N. lat. to New Vork at 
40° N. lat, New Haven at 41°, and ending with Aberdeen at 
57. At the first-named place it will be seen that the pendulum 
swings through less than 2° per hour, whilst at Aberdeen it swings 
through nearly 13°, which is an approximation, at least, to the 
statement I have made, that, since the rotation of the pendulum 
plane will be most rapid at either pole, the further fgom the 
equator we swing it the greater will be the number of degrees 
passed over per hour. 

“Po turn now to the gyroscope. We shall expect, if we succeed 
in imparting to it a rotation which is independent of and un- 
affected by the earth’s rotation, that the angular change shown 
by it will be the same as that indicated by the pendulum, or, in 
other wordg that the number of degrees passed over will be the 
same in both cases. 

In the gyroscope, that portion which corresponds to the 
swinging part of the pendulum is the heavy disk seen in Fig. 28, 
to which a very rapid rotation can be imparted. This disk is 
mounted upon the horizontal circle shown in the figure, which 
circle in its turn is mounted in a vertical one suspended hy a 
bundle of raw silk fibres which depend from the little sagew 
shown at the top, by means of which the whole system can be 
raised, so. preventing the vertical circle from resting its whole 
weight upon the pivot below, the use of which is notso much to 
support the apparatus as to guide it in its movements. 

Now ia order that the rotation of the disk shall beuninfluenced 
by the motion of the earth a great number of precautions have 
to be taken. The first of these is to insare that the whole of 
the appaiatus shall be perfectly free to rotate, and that, however | 





Fic, 31.—Wires in trangit ey epiece, 


. 
much the silk fibres supporting the vertical circle may bescrewed 
up in order that it may not rest its weight upon the pivot, its 
motion shall not be interfered with—that there shall be no twist 
in the thread. This is the first precaution gand, when this has 
been done, a condition of things is obtained in which the apparatus | 
is perfectly free to move round a vertical axis represented by the 
silk fibres prolonged. Then, having fulfilled this condition, the 
next matter of importance is to see that the disk is perfectly free 
to move on the horizontal axis. For this purpose the wheel 
which holds the two extremities of the axis of the rotating disk 
is armed with counterpoise weights (see Fig, 28), two in a 
horizontal plane, A A, and two in a vertical plane, of which one 
is seen at B, 

Then the knife edges, C C, which are exactly in the plane 
of the centre of motion of the whole system, are made to rest 
on two steel plates mounted on a separate sfand, in order, 
1» ascertain if the moving parts are perfectly balanced, the 
perfection of balance heing determined by the slowness with 
which it oscillates up and down. But this is not all; 
it must not enly te so adjusted by these weights, A A, that 
the ring shall remain horizontal, but ifmust be to perfectly 
balanced by the two weights, one of which is seen at m in 
Fig. 28, that if a considerable inclination be made from the 
horizontal it will be taken up equally on toth sides. Finalle, 
the instrument must be so adjusted that when the two delicate 
knife edges are placed on the two steel plates imthe outer ring 
(see Fig. 28) the ring carrying the disk shall be perfectly free 
to move and have its centre of. motion exactly identical with the 
centre of motion of the outer ring and of the diskeitself. Theng 
when all these precautions have been taken, and the disk liget 
rotating with considerable velos® by means of a multiphyng 
wheelwork train, we have, as far as the mechanics of the thing are 
concerned, an experiment just like the other, with this import- 
ant difference, however, *that, whereas the pendulum experiment 

e 
P 
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always succeeds, much trouble ig often experienced in experi 
menting wigh the gyroscope. But, when the multiplicity of the 
conditions necessary to the succass of the experiment i$ considered. 
this is not surprising. If, however, all the conditions have Weer 
adhere to, fhe pointer with which the instrumént is. fitted, 
(see Fig. 29) ought to move over the scale at exactly the sam 

rate that the pendulum moves over the scale beneathet. Pi 
even supposing that the pointer of the gyroscope does move ove, 
the paper and in the right direction when tlie apparatus rotates 
one way, this is not enough. The demonstration" of the validi 
of the result given by it is that an equivalent deviation is obtain: 
when the apparatus is turned about in every possible directio: 
The first test of course is to rotate in the opposite way, then, is 
all the adjustments have been properly made, the deviation ob- 
tained will be the same in amount and direction as before, and i$ 
may be taken that the result obtained "is then reallyelue 16 th 

earth's rotation, n E 

With this reference to the gost important poigts connected! 
with the gyrosc®pe, we may bring our Enquities under this headi 
to a close. So nany men have worked with the instrument im 
so many lands, and under such rigid conditions, that there cam 
be no doubt that the rotation of the earth is demenstrable by.it,. 
although certainly its verdict is not anything like so sharp, or s 
clear, or so easily obtained, as that given by the pendulum. : 

Our appeal to physics has at once put out of court the oldi 
view of the arrangement of the universe, which placed. an im 
movable earth at its centre, How C@pernicus was the first to 
point out that this old view was incorrect, and that it was the 
earth which moved, and how Galileo was persecuted because he, 
in times much less fortunae than our own, had thé gourage to 
say so,—these are familiar points in the history of the discovery’ 
of the earth’s rotation. i id 

Having then demonstrated the existence of this particular 
movement of the earth, we must now procedi to a consideratio 
of the rate, direction, and results of the movement, —conne 
in fact thg pendulum of Foucaug with that of ids ns, and. 
regard the physical pendulum as giving an pe eh a use.to the 
experiments of Galileo and of Huyghens in which they caused it 
to att as a controller of time. E re 

Turn back to our two tables, They are not without interest. 
at Wi« present moment. In the first table, ** Hourly Motion of: 
Pendulune Plane," the observed motion of.the pendulum blan. 
per flour is connected with the latitude of the place at which it. 
swings) varying as that varies; and therefore the observed motion 
in any latjude ought to give the same value for the earth’s 
rotation, the closeness of which to the real value will at the 
same tjme be a measure of the accuracy of our. pendulum 
observations, e 

Let us endeavour then to find out in what time the: earth must 
go found in order that the pendulum plane may vary (say) 
1;5° per*hour in Ceylon, 11,5 in Dublin, aud so forth. 

Taking our clock as being divided into twelve hours, each 
hour into sixty minwes, and each of these again into sixty 
seconds, it is found (see Table 2) that the value for Ceylon is 
23h. 14m, 20s., and for Dublin 24h. 14m. 7s., the mean value 
of the observations at the various places mentioned in the 
table being 23h. 53m., so that according to that table the 
earth rotates on its axis in a few minutes less than twenty-four 
hours. 

Now although such an approximation the real value may 
suffice for the great mass of mankind, it is not an astronomical 
way of dealing with he question, We have seen the circum- 
ference of a circle divided first into degrees, then into 4 degrees, 
next into second, aud finally into tenths of seconds ; by the 
application of electrical principles, time has been even more 
finely divided, and the question naturally arises, Are there any 



















| means of determining the exact period of the earth’s rotation ? 


There ate means of doing this. In the last lecture: occasion 
was taken*to point out that the stars are infinitely removed from 
the earth; the stars being so infinitely distant? a slight ‘change 
in their position will not be per®eptible to. an observer on. the 
earth, and the place of a star to-day and its place to-morrow are- 
the same so far as rentes to any parallactic changè of position... 

This being premised, it will be clear that, in prger to get out 
thesexact period of the earth’s rotation, one only hag tomake an 
observation of any star on one epzrticular day (such. observation 
being af. Course made with a clock), and 4epgat the observation 
when the star is in the same position on the sueceeding day. 
The time which elapses between the observations pust be the 
(ime taken by the earth o make a complete rotation. But it 
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e 
ed, How are these observations made, agd how isit 
en the star zs in the sgne position when the second 


between the two observations must be the time 
n he earth to move ronnd once. 
: Phavige such an arrahgement as exists in the transit instru- 








Ficia Showing that the true horizon of a pole is the equator. 


ch it can swing in the plane which coincides with the 

je earth turns» any star may be chosen for the 
we ppose, for instance, the instrument be pointed to 
e north. pole star, then, in consequence of the tremengous 
idistance of the stars, the axis of the telescope is practically 
cident. with the axis of the earth. But suppose another star 

observed, it will be quite clear that we may mabe%he 
it, or any other star we choose, When, the 
upright it points to the zenith, A star in the 
may therefore be selected for the observation. * 
observed when crossing the central wire of theenstrument 
y, and noted again when it crosses that wire on the 
eding day. But the observer does not limit his obsesvation 
) the one centggl wire, in order to ascertain when the star is in 
€ centresof the field. If he did so, he might miss his obsegva- 














ir g ni tWe poles He in the horizon at the equator, 


That is why the simple cross wires have been replaced by 
stem of wires (see Fig. 31). Asthe star crosses the field of 
, the observe? , listening to,the beats of the clock alongside, 
es the time when it crosses each of the wires, and takes the 
; these pbservations, thus attaining to a much greater 
ccuracy than if he had merely observed fhe transit over the 
entrab wire, With an ordinary clock it is found that a ferio, 
less by a few moments than twenty-four hours, elapses between 
: successive transits. © . 
order to get en absolutely perfect measure of tim®, the 
may be so rated that it should not be any indeterminate 
of hours, minutes, and seconds, but twenty-four hours 

tween the two transits of that Star. With a clock thus 
e time at which a star crossed the central wire of the 


transit instrument would really give a most perfect fhethod of 
determining that star’s place in the heavens, because, if the 
earth’s rotation is an equable one and takes place in a period 
which we choose to call twenty-four hours, then two stars 180° 
apart will be observed twelve hours after one another, four stars 
90° apart will be observed six hours apart, and so on; and cloeks 
like this, regulated to this star time, exist in our observatories, 
being called sidereal clocks, because the time they give, which 
is not quite familiar to everybody, is called sidereal time. 

Now let us consider our position on the efrth with regal 
the stars. This is a very interesting part of our subject, not — 
only in its scientific aspect, but from the point of view ofits 
usefulness, whether we wish to study the stars or define places 
on the earth’s surface, the latter matter, however, being so 
intimately connected with astronomy proper that it is impossible 
to talk about the one without talking about the othe 

Since we divide all circles into 360°, the circumference of the 
earth may be so divided, and the method in use of defining positions 
on the earth is to say of a place that its latitude. is so much and 
its longitude is so much. Latitude begins at the equator with o°, . 
and terminates at the poles with go°, being north latitude in the > 
one case, and south latitude in the other. In the case of 
longitude, there is no such simple starting-point, for whilst lati- 
tude is counted from the equator by everybody all over the world, 
longitude may commence at any point, In England we count 
longitude from the meridian of Greenwich. When the transit 
instrument at Greenwich is swept from the north point through 
the zenith to the south point it describes a half circle, which is 
called the meridian of Greenwich. 














Fic. 34. — Horizon of a place in mid-latitude, 


That is one point. Another point is this. Suppose the 
instrument to be set up not at Greenwich but at the north pole. 
Then the true horizon of the observer will be along the equator. 
Remove the instrument to the equator, and the true horizon will 
cut the poles. $t a place in mid-latitude the true horizon 
would cut neither the pole nor the equator, but would be 
inclined to both (see Figs. 32, 33, and 34). Ps 

Then comes the important relationship between the latitude 
of the place and the altitude of the pole star above its horizon; = 
that the numb€r of degrees this star—be it north or south—is 
above the horizon of the observer will be the number of degrees 
of north or south latitude of ‘the place where the observation is: 
made. A place therefore in 10° N. lat. will (roughly) have the 
north pole star at a height of 10° akove its horizon. 

So much for this fart of our subject. Let us now leave it, 
because, interesting as it is, it refers to a branch of astronomy 
with which at present we have less to do than with the more 
physical one; but it was well that we should pause for a few 
moments to note the tremendous importance to mankind of that 
particular movement of the earth which we have been con- 
sidering. J. Norman LOCKYER 

(To be continued.) 
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PROBABLE NATUR& OF THE INTERNAL 
. SYMMETRY CRYSTALS! 


“THE theory of the modification of crystal angles, just offe 
in dealing with quartz, is maniféstlytpplicable to all crystals 

not of the cubic system, and it is submitted that for-every such 
* Contipued from p. 188. cu 

(c7 4 










































206 





M NATURE 








.— [Dew & 188: 





——$ 


crystal there is an ‘deal or root form proper to one or other of | 
the dive kinds of internal syrametry which have been presented, | 
from which root form the actual form can be derived by a proper | 
proportionate increase of dimension in one or more directions. — | 

It is evident that, while our path must become more and more 
intricate as we endeavour to establish in the cases of more | 
complex compounds relations similar to those above traced, the | 
reference of whole classes of analogous forms, differing only in | 
their angles, to one root form, removes a very important difficulty, 
and the wide applwability which it confers on the five kinds of 
internal symmetry with which we started appears in the fact that 
they is no crystal form which cannot be thus refereed to an 
appropriate root form in harmony with one or other of these five 
kinds of internal symmetry.? 

One more case may be mentioned in which 2 probable internal 
symmetry can be assigned to a compound in harmony with its 
actual crystél form ; it is a more difficult one. 

The molecule of Zeeland or cafe-spar is usually believed to 
consist of one atom of calcium, one atom of carbon, and three of 
oxygen. We shall, however, take a liberty, aml suppose that the 
atoms of calcium or the atoms of carbon have but half the mass 
attributed to them; that in the formula of this compound we 
shoald write either two atoms of calcium or two atoms of carbon 
in place of one.? e 

Making this supposition, we observe that if the calcium and 
carbon atoms were alike we should have six atoms, three of one 
kind, three of another; in other words, we should have equal 
proportions of two kinds of atoms, from which, since the form 
af Iceland spar is but little removed from a cube, we naturally 
argue that just before crystallisation its atoms were arranged 
according to the first or second kind of internal symmetry ; these 
two kiads being, it will be remembered, those in harmony with 
the cubic form which admit of very symmetrical arranzement of | 
particles of two kinds present in equal numbers. 

Since Iceland spar is a uniaxal crystal, the arrangement of the 
three kinds of atoms, whatever it is, must be symmetrical about 
one axis only; and we shall now endeavour to show that the 
atoms can be thus arranged in either the first or second. kind of 
symmetry. | 

We will show first that they can be ‘hus arrarfed in the 
second kind. 

Where there are but two kinds of particles present in equal 
numbers, symmetry requires th® the alternate layers of this 
kind of symmetry (see Fig. 3) shall consist entirely of similar 
kinds, and therefore in the case before@us, oue set of alternate 
layers will represent oxygen atoms ; the other, atdfns ofcalcium?® 
and carbon. Now particles present, as we sappose the calcium 
and carbon atoms to be, in the proportion 1: 2 can be quite | 
symmetrically arranged in these layers (plan /), as the sphere 
centres were in the layers depicting the fourt#kind of symmetry 
(plan e), and therefore the only question remaining is the relative 
disposition of the layers of calcium and carbon atoms with 
respect to one another. 

Now the spheres in alternate layers of the second kind of 
symmetry considered alone have the relativearrangement of the 
third kind of symmetry (Fig. 4), end in determining the rela- 
tive disposition of the caleium and carbon atoms, we may 
therefore neglect the oxygen atoms, and trea: the case as belong- 
ing to the third kind of symmetry. The two spiral arrange- 
ments in this kind of symmetry, in which the less numerous 
spheres in the fourth layer are vertically over thse in the first 
(see “azfe), have the necessary symmetry about a single axis, 
and if the calcium and carbon atoms have one of these arrange- 
ments, the requirements*of the case are entirely met. 

We will now show that the three kinds of atoms can also be 
arranged symmetrically abouf a single axs in the first kind of 
symmetry. 

One half the spheres depicting this kind of symmetry will in 
this case represent the oxygen atoms, and the remaining half t 
atoms of calcium and carbon (see Fig. 2), and, as previously 
noticed, the arrangement of either half will be that of the second 
kind of symmetry. It follows that the question of the relative 
disposition of the atoms of caleimum and carbon is simply the 
question of the symmetrical arrangement about 4 single axis of 
atoms of two kinds present in the proportion 2 : I in the segon 








* The very symmetrical form thë Fentagonal dodecahedron is nag in 
hermpay with either of the five kinds of symmetry, nor"is it found in 
crystals. 

7 It has already been remarked that the crystal. ferm of flapr-spar favours 


the supposition that calcium has half the atomic weight usually attributed | @ 


to it. * 
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kind cf symmetry. (Fig. 3)... Anti since. the layers of spheres 
depicting thi kind of symmetry have a-triangular arrangement 
(plan 4), it is evident that this Gn be accomplished. here just as 
in the fermer'gase. : * s 

In either of the two arrangements just described we have only 
to suppose that when the symmetrically placed atoms. change 
volume at the time of crystallisation the dimensions traiffversely 
to the axis of symmetry are increased relatively to those in the 
directon of this axis, and we have an obtyse ehombohedron 
where formerly we had a cube. And the significant fact that 
the angle of a rhombohedron of cale-spar diminisheg when the 
crystal is heated supports this theory of its production, Per- 
haps the arrangement of the atoms according to the first kind. of 


j internal symmetry is the more probable of the two, as this would 


give the cleavage directions coincidemt with the directions. of 
layers of similar atoms (oxygen). DE 
An important fact supporting our conclusions. is that. certain 
define dapi gs to their pr8portions which areefound sub- 
sisting between the allied forms taken. by crystals ®f the same 
substance are foul inherent in one or other of the five kinds of 








pyramid ofequal spheres is exact? double the hei 
hedron with the same side as the hexagonal base 
Thus if twenty-five spheres form each side’ 6! 
base, giving twenty-four equal distances bet 
centres in any one side, we find that the highest possib ; 
Pty-jine layers of spheres giving forty-eight equal spaces 
between consecutive layers. wes Ad 
If qcall this height c,.it is evident that pyramids corresponding 
with the first of the above series of actually observed forms will 
have respecfively— 


49 layers of balls, giving 48 spaces between. consecutive layers. 
37 36 
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We find, moreover, that such a series can be readily depicted, 
and that, upon examination, no additional terms appear ad- 
missible. 

Again, a further inspection of the stack of spheres shows us 
that with the same heights—that is, with the respectjve numbers 
of leyers just enumerated— we may, in plagg of the base layer 
which forms a hexagon whose sides hav& twenty-five spheres 
eack, have a base derived from this in which each of the six 
spheres at the angles Decomes the centre of a side, the outline of 
the base layer bejog now a larger hexagon déscribed about the 
hexagon which bounded the former base layer. The sides of 
this new base thus bear to the sides of theold the ratio subsisting 
between the side and the perpendiculagofen equilateral triangle, 
i.e. the ratio 2: 3. And finally, since the distance between 
the plane containing the centres in suceessive layers bears to the 
Gistance Between centres in the same layer the same ratio which 
the perpendicular from the e of a tet" hedron upon its 
opposite face bears to its edge, that is the ratio 4/2: 3, it 
follows— A 

That the two allie series of 
pyramids thus formed, 
bofh, will be— 


possible altitud& of hexagonal 
if we take the same length of sida a: for 
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He -fact thus established, that each term ofa series of 
altitudes of the hexagonal pos in which * particular 
ince crystallises always has t8 some term of thg series thu: 
teticallyelerived a particular ratio peculiar to tHe subftance, 
trains us to conclude that the above fourteen ‘ root" forms 
which all crystal forms involving regular six-sided 
lids are referable, and that the actual forms are produced 
mthe“ root?” forms by difference in the degree of expansion 
the directiom@of the axis of the crystal as compared with other 
t e time of crystallisation. 
rms, as allied octahedra or rhombohedra, can be 
way connected with some one of the five kinds of 


Spe meer "n "e 
: peculiarities of crystal-grouping displayed in twin crystals 
Hb shoyn to favour the supposition that we have in crystals 


E 


ms or small particles. Thus if an octahedron be cut in half 
4 plane ferallel to two opposite faces, ands the hexagonal 


tare turned one upon the other throug 


stals, 
ilarly in contact to depict this form as readily as to depict 


dron (compare Figs. 7 and 8) The modification, as we see, 


| | kind of internal symmetry is that proper to cale-spar, 


Fre. 7. Fig. 8. e 
ives. so. departure from the condition that each paréele is 
idtstant from the twelve nearest particles, 
Before closing, a few words may be said on the bearing of ghe 
nelusions of this paper on Zsomorphism aud dimorphism. 
First, as to isomorphism. 5 
The conclusion that there are but five kinds of internal sym- 
etry. possible, three of which indicate a cubic form, evidently 
rds with the fact that not only the simplest combinations— 
which two kinds of atoms are present in equal propor- 
s—but also many very complicated compounds crystallise in 
S. . 
ut of the regular system we generally find that for the angles 
ystals of tlifferent compounds to be the same there must be 
e resemblance in Weir atom-composition, and the explanation 
sted is that the atoms which are common to two iso- 
hous compounds, sg. the carbon and d&ygen atoms in calc- 
spathic iron ore, have similar situations in the two 
ent crystals, and that the change of bulk which occurs when 
d kes place is due to a change in these atoms only, 
uad in Poth remaining passive. 
are, however, some cases which do not at first seem to 
met by this view—cases in which the atom compofition of 
orphous compounds has only a very partial similarity. Am- 
ia compounds may be specially mentioned, ‘Thus, ammonic 
Keo.” (NH,),H,SO,, is isofhorphous with potassic sulphate 
Og 
> The following®uggestion would seem to emable us to suppose 
that in is asinother cases of isomorphism, the phenomenon 
is referable to A passivity of some of the atoms in the change 
f bulk which accompanies crystallisation, Let us write am- 


metriealarrangement is such that the groups, (NH;), just 
upy places which might, without altering the symmetry, be 
y additional groups H,SO,; that, in other words, the 
position of the groups H,SO, which are present in the 


metrical “arrangement rather than symmetrical shape of | 


ces of sepaifition, while kept in contact and their centres coin- | 
60°, we know | 
we get a familiar example of a form found in some twin | 
Anda stack can be made of layers of spheres placed | 


regular octahedron, the only modification necessary being for | 
i$ layers above the centre layer to be placed as thaggh turned | 
odily through 60° from We position necessary to depict an octa- | 




















ie sulphate thus (NH,),H,SO,, and let us suppose"that the | 


symmetrical arrau rement is precisely the same as it would be if 
the entire mass consisted of thes: groups instead of consisting 
| partly of NH, groups. If now, in addition to supposing that 
dn both compounds the active atoms in the process of crystallisa- 
tion are the sulphur and oxygen atoms, and these only, we sup- 
pose that the expansion of some of ths atoms of the active kind 
checks the expansion of others ; that only a certain proportion 
of these atoms expands, we perceive that we may have both the 
same amount and kind of atom expansion in the two cases, and, 
as the ndtural result, isomorphism, rd 

Next, as to dimorphism. 

Tt is evideut that a very small change is requisite to convlrt 
one kind of internal symmetry into another. Thus we have 
already had occasion to notice that the only difference in depict- 
ing the third and fourth kinds of symmetry is that for the former 
the centres of the spheres in the first and fourth layers, those in 
| the second and fifth, and so on, range vertically, while for the 
| latter the centres in the first and third, in the second and fourth, 
; and so on, range in this way. 

In the case of a dimorphic compound consisting of two kinds 
of atoms ia the proportion of 2:1, eg. water, H,O, we 
have only to suppose therefore that the same layers of atoms 
| whig under one set of conditions produce hexagonal prisms, are 

by sme alteration in conditions arranged in the slightly different 
way necessary to produce rhombohedral forms. ‘Other casés ot 
dimorphism are probably to be accounted for much in the same 
j way. 
| Thus the following interpretation of the fact that calcic 
| carbonate, which, we have seen crystallises in obtuse rhombo- 
| hedra as cale-spar, sometimes crystallises in six-sided trimetríc 
prisms as aragonite may be offered. 

We have already endeavoured to show that the first or second 
We will 
| now endeavour to show that the fifth kind of internal symmetry 
| (Fig. 6) is proper to aragonite. l 
Alternate layers of spheres (plan 4) will represent the oxygen 
| atoms, and the other alteraate layers the calcium and carbon 
| atoms; the central layers of the triplets above alluded to, viz. 
the second, the fourth, the sixth, &c., being the oxygen layers ; 
the calcium and carbon atoms in the remaining layers will be 
symmetrically arranged (plan f). From the fact of the crystals 
being trimetric, the layers contgining the last-named atoms, 
which, considered apart from thé oxygen layers, are in the fourth 
kind of symmetry, probably have the arrangement above.de- 
scribed, in which the less numerous spheres form zigzags, the 
stack in tiis case having a differeat symmetry about three axes 
at rizht angles to each other (Fig. 6). 

The fact that the dimorphic varieties of the same substance 
have different densitigs is in harmony with the supposition that 
different sets of the atoms are concerned in the different cases ; 
| that the acte atoms which produce one form are not those, or 
those only, which produce the other. 

It is not always necessary to refer two incompatible crystal 
forms of the same substance to two different kinds of internal 
symmetry: for example, from the third kind of internal sym- 
metry we can prodgce square-based octahedra, and we can also 
produce right-rhombic prisms, and in accord with this we have 
the well-known fact that right-rhombic prisms of sulphate. of 
nickel, N,SO,7H,O, when exposed to sunlight are molecularly 
transformed, and, though they neither liquefy nor lose their form, 
when they are bfoken are found to be made up of square-based 
dttahedra several lines in length. WILLIAM BARLOW 
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Royal Meteorological Society, December 19.—Mr. T. K. | 
Igughton, M.A., F.R.A-S., president, in the chair.— The fol- 
lowing were elected Feliows :—R. Beniley, W. Bonallo, Miss — 
E. Brooke, Rev. A. Conder, T. H. Cow], |. A. W. Oliver, 


C. M. Powell, W. B. Tripp, and Fung Yee, The papers read 


were :—On the:explanation of certain weather prognostics, by | 


the Hon. Ralph Abercromby. The author explains abcut forty- 


four well-known prognostics belonging to the following groups | 
— (1) diurnal ; (2) sun, moon, and stars ; (3) sky ; (4) rain, snow, | 


and hail; and (5) wells, springs, and coal-mine:—by referring 
them to the isobaric conditions in which they are observed. 


any prognostic fails, as well as those under which it succeeds. — 
Preliminary inquiry into the causes of the variations in the ead- 
ing of black-bulb thermometers zs vacuo, by G. M. Whipple, 


B.Sc. It has long been known that there is a want of accordance | 
between the different instruments used for measuring the intensity | 


cf radiation, and with a view of ascertaining the cause of the 
variations in the readings of the black-bulb, thermometers zz 


vacuo, the author bas made a comparison with a number of these | 


thermometers, the results of which are given in the paper. It is 
shown distinctly that the effect of an increased ccating of lamp- 
black om the bulb is to raise the temperature, and also that the 


size of the thermometer-bulb is a most important factor in the | 


case of this instrument —Report on the phenological observa- 
tions for 1883, by the Rev, T. A. Preston, M. A.—Mr. J. S. 


Dyason exhibited a series of coloured sketches illustrating the | 


recent atmospheric phenomena during November and December. 


Geological Society, December 5. —]. W. Hulke, F.R.S., 
president, in the chair.—George Jonathan Binns, Horace T. 
Brown, James Dairon, Rodolph De Salis, Huzh Exton, John 
Forrest, Prof. Bernard J. Hamsington, James Patrick Howley, 
John Sylvester Hughes, Prof. George T. Kennedy, Rev. Arthur 
Noel Malan, Robert Sydney Millese Edwin Radford, Edward 
Pierson Ramsay, William Henry Rands, Tomas, RiPerte, 
Joseph Ridgway, and Harry Page Woodward wefe elected 
Fellows of the Society.—On the Cambrian conglomerates resting 
upon and in the vicinity of some pre-Cambrian Rocks (the so- 
called intrusive masses) in Anglesey and@Carnarvonshire, by 
Henry Hicks, M.D., F.G.S, In a former paper the author had 
maintained that there was no evidence to show that the so-called 
intrusive granite in Anglesey had altered the Cambrian and 
Silurian rocks in its immediate vicinity, or that they had been 
entangled in it as described, but that it seemed to be a rock of 
metamorphic origin, varying much ia its general appearance at 
different points. He contended that, inste$d of being an in- 
trusive granite, as supposed by the officers of the Survey, it was 
in all probability the oldest rock in Anglesey. The basal Cam- 
brian conglomerate in contact with it is in an unaltered condi- 
tion, and at Llanfaelog contains an extraordinasy proportion of 
well-rolled pebbles, identical in mineral composition with the 
so-called granite immediately below. Fragments of all the 
varieties of rock foun@in the granitoid axis are recognisable in 
the conglomerate, and in precisely the same condition as in the 
parent rock, Fragments of the variousgchists of the area were 
also present ; so that he thought there cannot be the shadow of 
a doubt that the so-called granite and the metamorphic schists 
are older than the conglomerate, and therefore pre-Cambrian. 


The view maintained by the Survey that the schists are altefed | 


Cambrian and Silurian strata, and the granitoid rock an intrusive 
granite of Lower Silurian age, is consequently” qite untenable. 
In Carnarvonshire equally conclusive evidence was obtained 
from many areas. Fragments of the Dimetian (Twt Hill type) 
occurred abundantly in the basal Cambrian fongiciberie Mt 
Dinas Dinorwig, Pont Rothel, oel Tryfane, and Glyn W&fon. 
Quartz-felsite pebbles in every respect identical wigh the varieties 
found in the so-called intrusive ridges between Bangor and 
Carnarvon, and to the north and south of LlynePadarn, were 
found on the shores of the Menai Straits, in the railway-cutting 


at Bangor, at Liandeiniolen, Dinas Dinorwig, Llyn Padam, and | Societies and Academies . 


e 


t. 


* School, i 


By | 
this means he is able to indicate the circumstances under which | 


f RO 
i elsewhere, This evidence, sipplementary: to. that: previous 
: furnished y Prof. Hughes, Prof. Bonney, and the author, 
conclusive, às to these are, :ince the basal Cambrian, cc, 
i glomfratesMwhich are in contact with these supposed intfisi 
masses, are composed almost entirely. of rocks identical with 
latter ; and this could not possibly be the case if the granit 
| masies bad been intruded among the conglomerates Sfter thi 
` deposition. — On some rock-specimens collected by Dr. Hicks. 
|! Anglesey and North. West Carnarvonshire, lw Prof. T. €$& 
| Bonney, F.R.S., Sec. G.S. The author stated that pebbles 
the blocks ef conglomerate collected by Dr, Hicky to then 
of Llanfaelog were practically undistinguishable macroscopicall 
and microscopically from the granitoid and gneissic rocks. whiu 
occur iv sifu between that place and Ty Croes, and that t? 
; matrix contained smaller fraguentsy probably from: the sam 
rock, with schist bearing a general resemblance to “nembers « 
the group of schists so largely developed in Anglesey, and wi. 
grits, argilliteg &c. Pebbles” of granitoid aspeo$ in the Car. 
brian conglomerate near Dinas Dinorwig, &c., br a very clo: 
resemblance to’ the Twt Hill rock, and are. associated wi: 
aLundant rolled fragments of rhyolite resembling those alreac 
described from the Cambrian conglomerate and the underlyin 
conglomeratic beds and rhyolites, Two pebbles of rath. 
granitoid aspect in the Cambrian conglomerate by the shorea 
the MenajStraits, near Garth, prove to be spherulitic felsit: 
somewhat resembling that already deggriked by the author fr: 
| Tan-y-maes. He pointed rut that the evidence of these. spe 
mens collected by Dr, Hicks, added to that already obtain 
| led irresistibly to one of two conclusions—~eitL er that, when 
Cambrian was formed, an area of very ancient oeetamorp 
; rock was exposed near Ty Croes and in the Carnarvonsh 
; district, or that the rhyolitic volcanoes were so much older th 
| the Cambrian time that their granitic cows were already | 
| bare by denudation, Hence, in either case, the existence 
| Archean rock in North Wales was proved. ‘Po ong,pr other 
| these coficlusions he could see ffo. possible alterfigtive, an 
considered the former to be (even iP. some of fff granitoi 
w&e granite) far the most probable.—On some. post-C 
ravines in the Chalk Wolds of Lincolnshire, by A.J. 
Byyne, F.G.S, 
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Mathematical Society, December 14.—Mr. Thomas Muir 
pre:iflent, in the chair.—Mr. J. S. Mackay read a paper on th 
medioscriped circle of a triangle with its analogous and: asso 
ciated circles viewed from their centres of similitude,—Prof 
Chrysgal stated some propositions in geometry for which he wishes 
proofs.—Mr. Muir made a communication on determinants witl 
p-lgrmed elements, —The Secretary gave a neW consgruction b: 
i the Rev. G. McArthur for Euclid ii. 9, 10; and Mr. Jame 
Taylor Dollar proposed for solution a theorem in elementari 
geometry, | 
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«e THERMAL CHEMISTRY@ * 
Thermochenusche Untersuchungen Von Julius Thomsen, 
Dr Phl et Med, &c Volumes I, II, and III 
(Leipag Johann Ambrosius Barth, 1882-83 ) 
A PAPER was published in this journal a short time 
d ago,calling attention to “The Backward State of 
Chemistry in England” (vol xxvm p 613), the writer 
egrets that so little attention 1s paid to the chemistry of 
he garbon compounds, and that so much time ıs spent in 
yur chenfical schools ın elementary and routine instiuc- 
ion In the second of these regrets I can thoroughly 
jympathise, our so-called students of chémistry are be- 
oming mere machines which perform$ and generally 
»erform badly, mechanical processes known as qualitative 
ind quantitative analyses We hear complaints from 
yhysical laboratories that practical physics is taught in 
in unsystematic manner , we sometimes have comparisons 
irawn between the*dagultory methods of teaching pursued 
n these laboratories and the orderly and systematic 
courses qf practical chemistry conducted in the work- 
-ooms ofthe sister science But I am afraid it 1s rather 
he chemist who is to be pitied his method ıs too 
nethodical, it seems to succeed because it neglects the 
‘eally scientific Aspects of chemistry — Chemistry is a 
zreat bianch ôf science, but what is the so-called prac- 
ical chenfistgy of the schools or the examination? It is 
but a weary round of dull repetition , 1t consists of obgun- 
ing black precipitates, and yellow precipitates, and colour- 
less precipitates, precipitates which are soluble and,tlose 
which are insoluble , 1t occupies itself with filteting and 
washing, and drying, and burning, and weighing , gt has 
little o1 no connection with the problems which belong to 
the science of chemistry But when the author of the 
article to which 1eference has been made attributes the 
backward stabe of chemistry 1n England to the compara- 
tively small amount of attention which 1s given to organic 
chemistry, I find myself unable to agree with hım I 
think we are apt to be dazzled by such things as the 
synthesis of indigo, or the artificial manufacture of 
alizarig we forget to inquire whether the study of 
organic chemistry has in recent years added any great 
general principle to*chemical science The conception 
of the valency of elementary atoms 1s certainly an out- 
come of the studyWef the carbon compounds, or rather of 
the application of the atomic theory to this study , but 


have we not of late made too much of this conception? |* 


has ıt not rather stopped than aided inQuiry? is it not 
time we had given up our “bonds,” our “units of 
affinity,” which are*chaefly remarkable as being change- 
able almost at pleasure? Organic chemistry, as pursued 
1n the German laboratories, 1t seems to me, has almost 1f 
not quite entei&d on the same path as that which has led 
qualitative and quantitative analysis to so sad a fall it 1s 
in danger of eeasing to be a brarfch eof science and of 
becogung ag art of manufacture Any student whe goes 
through the course of preparation of organic compounds, 
systematised so well În the faboratories of thee German 
universities and “elstwhere, 1s ready to manufacture new 
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compounds by the score, the difficulty consists in ngt 
making such compounds There are whispers abroad 
that he who is not ın the tiade ıs regarded by the German 
professors as “no chemist” 

I think the evil hes deeper we are so anxious to act 
that we have no time to think The chemist may gain a 
kind of reputation. by making new compounds, the 
process requires no thought, no scientific training, no 
ongmalty It has also something to be said in its favour 
Naturé is so vast that we can scarcely bope to gain any 
accurate knowledge save by attacking the problems in 
detail In chemistry, as in othe: branches of science we 
must be content to gain ‘a series of small victories" over 
nature But in fighting nature in detail we are apt to 
lose sight of general principles by the help of which alone 
can empiricism become science I think that in che- 
mistry, and more especially perhaps in organic chemistry, 
we are specialising too much we are trying to solve large 
and complex problems by a series of small attacks all 
delivered from the same pomt What then 1s the remedy ? 
I @ould answer Vary the points of attack, 1emember 
that the victory 1s to be gained only by boldness, and that 
itis emphatically worth gaining Do not let chemistry 
remain the battlefield of the Philistines, but enliven it 
with the true spirit of science, with that spirit which will 
not believe that the universe is a “rubbish-heap of con- 
fused particulars,” but will rather regard it as a vast 
organism in which while “everything 1s distinct yet [1s] 
nothing defined into absolute independent singleness ' 

That the points from which the problems of chemistry 
may be attacked are many is witnessed by the book 
before us Why ıs there no handbook of thermal che- 
mistry ın English? Will not some one at least translate 
Naumann’s “Handbuch”? M Thomsen has for years 
been known as one of the two great workers in the field 
of thermal chemistiy , his Contributions to this branch of 
science have been numerous and important, we cannot 
*be foo thankéul that he has gathered these contributions 
together, and arianged and digested them m this series 
of volumes, which must remain as the groundwork of the 
science Three volumes have appeared, and a fourth (to 
treat of prganic compounds) ıs promised Let me try to 
give some account of one or two points in Thomsen’s 
work 

The notation of thermal chemistry 1s simple. Let 7 = 
the thermal value (stated ın gram-umts) of a chemical 
change, if the change consist in the formation of a 
definite quantity of a compound X, Y, Z,—made up of 
a parts of X, 4 parts of Y, and c parts of Z—then 

$ ore Pee Zr 

if the same compound 1s produced in piesence of a large 
quantity of water, then : 

r = [x Y, Zs Aq] +, 
if the same substance already formed 1s dissolved in an 
unlimited quantity of wate1, then 
e r= [X> Y* Z& Aq] + 
The general expressions for the pioduction and decom- 
position offa fompound X, Y, are 


d (1) X, + Y, = X, Y, (5, Y), 
n .9 
t * G) X, Y,— yY- (Xs, Y) 


e 
1 9] h msen Wways writes the indices above tne elementary symbols when 
these sy mbols occur in thermal equations 


. * . I 
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If the compounds X Y and ZV react to produce X Z and 
Y V ther 
~7 = [X, ZI EIY, V] - EX; Y] - LZ, V] 

` These equations illustraze the methods by which the 
thermal value of a chemical change can be indirectly 
calculated The total loss of eneigy by a chemical sys- 
tem in passing from a deñnıte initial to a definite final 
state 1s dependent of the inte1mediate states , assum- 
Ing, as we may do for most purposes, that the total loss 
of energy 1s measured by the quantity of heat evdlved, it 
follows that the total thermal change accompanying a 
cl@mical change depends only on the initial and final 


states of the system Hence, if we have series of 1eac- 
tions beginning with the same materials 1n the same con- 
dition, and ending with the same products ın the same 


condition, and if all the thermal changes in one series 
may be measured, and all except one in the other series 


may be measuied, it follows that we can calculate the 


thermal value of the unknown membei of the second 
series of changes 


acid (CH,O2) Twelve grams of carbon, 2 of hydiogen, 


and 48 of oxygen comb.ne to produce 44 grams of carbon 
dioxide and 18 giams of water but the same quantities 
of the same materials might theoretically be combined to 
produce 46 grams of formic acid, and then from this, 44 
giams of carbon dioxide + 18 grams of wate: would be 
produced The following are the thermal values of the 


various parts of these two series of changes — 
[C, 0°] = 96,960 gram-units + ; [H?, O] = 68,360 4- , 
[CE?O*, 0] = 65,900 + > 
but 


[C, 07] + [H%, O] =[C, H®, O°] + [CH*O*, O] 165,320 4- 


[C, EP, oj-[C, 0°] + [H5 o]- [CH505, O]=99,420 + 

Such calculations sometanes become very complex ; 
corrections must frequently be introduced for quantities 
of heat evolved or absorbed Aung purely physica] 
changes which form integral parts of the cycle of &hemical 
change under investigation 

Thé thermal study and comparison of,classes of chemi- 
cal changes leads to the conclusion that a chemical change 
which 1s accompanied by consideiable loss of Energy to 
the changing system wil! generally occur, unless prevented 
by the action of forces external to the system. This 
generalisation, vague though it be, helps to explain many 
classes of chemical reactions, eg the *action of con- 
centrated and dilute solutions of hydriodic acid on 
sulphur, and on many hydroxyl-containing carbon com- 
pounds, and the action of sulphuretted ehydrogen in 


precipitating certain metallic sulphides in the presence ofe 


acid, and others only form alkaline liquids 

Thomsen has devoted much time and care to the 
thermal investigation of «he mutual actions of acids and 
bases > the greater part of his first volume is devoted to 
this inquiry The “heat of neutralisation of an acid bya 
base" ıs defined as the numbei of gram-units of heft 
evolved on mixing equivalent quantities ell grams of 
the acid and base m dilute aqueous solution, the products 
of the action being also soluble in water Thomsen 
employs a solution of 2 NaOH (grams) in aBout 200 H,@ 
(grams) as the standard basge he measures the thermal 
values of the following reactions — 
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Thus, 1t 15 requned to detemine the 
thermal value of the synthesis of 46 grams of foffnic 
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[2NaOH Aq, 2HX Aq] m the gase of a mondbasic ac 
2NaOH Aq, H;X Aq] 5 5s dibasic 3 
bo Aq, 4H,X Aq] 4, ” tribasic 35 
[2NaOH sq, $H,X Aq] p b; tetrabasic  ,, 
The coramonei acids má be broadly divided into fov 
groups, acMbrding to the values of the “ heatsef neutral 
sation” This value is for Gioup I about 20,000 gram 
umts, II , about 25,000 , III , about 27,000, and If , abou 
30000 gram-units The study of heats of neutralisatio 
bas led Thomsen to the conception of *the*avid:ty of a 
ac.d, 2 e the striving of one acid to displace another fron 
its combination with a base Thus, when equivalen 
quantities of NaOH, HNO3, and H,SO, are mixed 1 
dilute aqueous solutions, two-thirds of the NaOH 40m 
bines with the HNO,, and one third with the H$SO, , th 
avidity of HNO, for NaO¥ 1s said to be twice as grea 
as that of H,3O, for the same base HNOy, in aqueou 
solution 1s therefore a stronger acid than H,SO, 
Measurements of the heats of neutralisation of mono 
basic, dibasic, z-basic acids has led Thomsen to classif: 
some of these acids in ways different from those gene 
raly adopted in the text-books His 1esults as regaid 
dibasic aifd tribasic acids may be thus summarised — 
Dibasw Acids 
Group I Typical formula RH, eg SiF,; H 
» ll "»  ,» R(OHpeg SO(02), 
» lI $5 »  R(OH)H eg. SO(OH)H 
Tribasic Acids 
Group II Typical formula R(OH,), e$ C4,H;O,(OH), 
» Al 5 »  HR(OH)H eg.HPO4(OH)H 
Theseexamples will seive*to show the suggestivenes: 
of the results of thermal chemistry — Tiffmsen's three 
voitimes teem with suggestions his results throw light 
on such questions as are connoted by the expression: 
all8topy, molecular compounds, classification of element: 
an# compounds, isomerism, and affinity 
It *s 1n examining the subject of chemical affinity from 
the pointof view of thermal chemistry that one becomes 
aware of the complexity of the problems included undei 
this eXpression 
e 
From the following numbers, ° 
[H, Cl}= 22,000 + , [H, Br] = 8440 + IH, I] = 6050 —, 
it might be concluded that the affinity of chlorine for 
hydrogen 1s much greater than that of bromine, and that 
the affinity of 10dine for hydrogen 1s much less than that 
of 3romme But these thermal equations are not com- 
parable, at ordinary temperatues chlorine is a gas, 
bromine a liquid, and iodine a solid , henee, on this 
gicund alone, no precise conclusions offn be drawn from 
the above data regarding the relative affinities for hydro- 
gen of the three hafogen elements, Again, looking at the 
numbers, e 
[C, O] = 28,600 +, [C, 0°] = 97,000 +, 
it rught be said that when oxygenecdmbines with carbon 
m quantities of 16 grams at a time, the union of the 
second parcel of 16 grams is attended with evolution of 
much moie heat than accompanies the Addition of the 
first parcel of 16 giams But measurement of the heat of 
oxidation of carbon ‘monoxide, [CO, O] 2 68,400 -, at 
once negatives this conclusion, and rather Points to the 
number 68,400 X 2 136,800 as representing the thermal 
value ofethe transaction, C + 0,23 CO, where C repre- 
sents I2 grams of gaseous carbon. ° 
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al change ıs represented as mich simpler thay ıt really 

, no indigation 1s given of the fact that in nost*cases 
n excess of one or other of the reacting substances must 
s usede Thus the reaction usually wiitten 


AgCl + HI (gas) = AgI + HCl 


ould mote correctly represent the distribution of the 
sacting bodies were 1t written 
wAgCl+2’HI=rAgl +2/HC]+(x-1)AgCl+(¥ -1)HI 
If 1t is assumed that 1n the thermal study of a chemical 
‘action adlowance is made for all the purely physical 
hanges which accompany the chemical" change, for the 
fluence ofethe masses of the reacting substances and 
ar the possible formation and decompositigi. of molecular 
coups during the reaction, there yet remains the con- 
:deration thaf heat 1s lost or gained to the system in the 
ecompositions and formations of elementary molecules, 
‘hich decompositions and recompositions may form parts 
€ the entire change ugder examination Thus*take the 
omparatively simple reaction 
2H40 + CI, = 4HCI + O,, 

\pandedthermally we have 

r = 4[H, Cl] + [O, O] - 2[H?, O] + 2[Cl, Cl] 
‘ven the apparently most simple case, the union of two 
‘ements, 1s more complex than at fist sight appears 
4’, CP] = 44,000 + simply tells that 2 grams of hydrogen 
ombine witf™71 grams of chlorine, and that 44,000 
ram-units of heat are evolved But i£ we wish to apply 
1ese data to questions concerning the affinity of chlorine 
» hygrogen, we must remember that affinity 1s the ame 
ven to the stress between atoms when regarded fim 
he point of view of one kind of the reacting atoms 
fence, remembering that the molecules of hydiegen and 
ac are diatomic, we must amplify the equation 

em- 44,900 +, and write it thus— 

r= e[H? CI] - [H, H] - [Cl, CI] = 44,000 +, 
ut the value to be assigned to two of the terms ‘n this 
quation are unknown Until we are able to assign ap- 
roximate values to the thermal changes accompanying 
ae decgmpositions of elementary molecules and the 
ombinations of elementary atoms, we shall not be in a 
osition to apply thermal data to the subject of affinity, 
rovided, that 1s, we use this term in its most precise 
leaning ~ 

The statement of Berthelot in the, * Essai de Mé- 

anique Chimique," that the quantity of heat evolved in 
reaction measures the sum of the physicaPand chemical 
hanges which occur in that reaction, and furnishes a 
aeasure of the chermicgl affinities, is evidently untrue if 
re assign any precise meaning to the term ‘‘affinity” 
jut if we use this term 1n a wide sense as summing up 
he various actions and reactions (other than those which 
re purely physical) which togethei constitute any given 
hemical change, then we may perhaps,say that thermal 
neasugementg of comparable reactions aie also relative 
neasurements of the affinities of the reacting substances 
t 15 in some such sensè as thi$ that the term “ adfinity " 
s used by Thomfen*in his thermal researches on the 
elative affigities of the non-metallic elements (vol 11) 


. 
In the ordinary chemieal notation almost ha chemi- 


e 
very well with that given by Ostwald as the result of 
his invéstigations conducted on altogether different lines 
and by very different methods. 

If thermal measurements of chemical changes really 
represent the sums of various partial changes, some of which 
have a positive and others a negative value, then it 
becomes doubtful whether any practical,result 1s to be 
looked fo: from the application of Berthelot’s law of 
maxtnum work, which runs thus — * 

* Every chemical change, accomplished without the 
addition of energy fiom without the system, tends to the 
formation of that body or system of bodies the produc- 
tion of which 1s accompanied by evolution of the fhaximum 
quantity of heat ” 

Thomsen puts this “law ’ 1n a somewhat different 
form he says, * Every simple or complex reaction of a 
purely chemical kind is accompanied by evolution of 
hea” Thomsen explains that by a purely chemical 
process he means one which is accomplished without 
addition of energy from sources external to the system, 
and consists in the “ striving of atoms towards more stable 
equilibiium’’ But there aie, I think, two principal ob- 
jections to this statement Actions “ of a purely chemical 
kind," as thus defined, do not actually occur except as 
parts of cycles of reactions wherein are included changes 
not of a “purely chemical kind” And, secondly, we 
have at present no means of measuring the thermal values 
of those purely chemical actions—z e on Thomsen’s view, 
atomic actions—but are obliged to include their values in 
the total value assigned to the complete cycle of operations 
which we têrm a chemical reaction 

Thomsen has it 1s true attempted to assign thermal 
values to the decompositioneof the molecule of carbon 
into atoms and the recombination of atoms of carbon to 
form» moleculgs The pages of NATURE are scarcely 
suitable for a detailed discussion of Thomsen’s methods , 
1t seems to me, and I think to some others who have 
tried to follow Thgmsen’ s arguments, both ın the second 
volume of his * Untersuchungen ” and also ın the original 
papers in*the BerzcAfe and elsewhere, that these argu- 
ments really biistle with assumptions, and that a com- 
parison of the results deduced by Thomsen with the 
actual calorimetiic measurements obtained by himself 
and others is s8íficient to throw grave doubt on the 
validity of those assumptions on which his arguments are 
based Onegeneral result which appears to me to follow 
fiom Thomseg’s investigation 1s that the time has come 
when we may with great advantage give up such expres- 
sions as “the carbon atorh has four bonds,” such or 
such atoms are held by double links,” and indeed the 
whole of that unsciengfic pseudo«ly namical nomenclature 
whi-h has grown up around the vague and indefinable 
conception of atomzc bonds 

There are many other points of interest in Thomsen’s 
* Untersuchungen", but I have said enough I trust to 
show the importance and the remarkable suggestiveness 
of these volumes, and also to establish the statement 
tlt the great &dvances of the future in chemistry are to 
be Poked for, not so muclagn the domain of organic 
chemistry a$ in the application of the methods and 
generalisations of the science of majter and motion to 


Itis worthy of remark that Thomen’s arrangement of the problems which we call chemical 


he commoner acids 1n order of relative affinities agrees 
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A SCIENTIFIC CATALOGUE are classifed in subjects., A list of thirteen natura 
7 history he dings follows AEgypt and North Africa’) » 
exactly the Same way as a nearly similar list ef. fourtees 
fcllows “The British Isles,” but the former has nothins 
tc do with Egypt as the latter had to do with the*Bnitist 
I few instances that a political economist could hold | Isles 
up as an example 15 the function of the merchant in But Mr Quaritch 1s the great connoisseufin a differen 
the processes of supply and demand so clearly and simply | class of books from the works which draw ou attention 
digplayed as in that of Mı Bernard Quaritch, the wealthy | ir his catalogue Taus class it would hardly come withn 
merchant in the book trade He is especially a merchant- | gyr province to notice, were it not for the evidence givei 
man seeking goodly peails, whose great qualification here, on the one hand, that costly books are purchase 
must be that he knows the exact demand for, and the | how as much as of o.d by the “patron” of liter@ture, anc 
exact scafcity of, what ıs to be bought and sold His | o~ the other, that scientifig works of original value anc 
catalogue does not aim at completeness as did the one present scarcify are bought up by mere bod collector: 


which we noticed lately Scarcely more than one-tenth | g- bibliolaters, &vho would in many cases fret while on 
of the titles carefully entered ın Mr Friedlander's lists are | 9: their precious volumes was being turned over for con 


to be found here, but these make a collection), and a very | sultation, lest ıt should end ın a crack im its beautiful 
large one, of books brought together by “natural” selec- | y nding! Mr Quaritch labours abundantly, and no 
tion with the same good 1esults in this case of intelligent | .ihout love, we think, for these purchasers Here are . 


working, as in the more p world around us | few of thé feminine pomps and vgnties with which hs 
Many eminent men ın various branches of science have | ück]es the ears of bibhomaniacs —‘‘ Groher binding,’ 


first selected books bearing upon theu own subjects, and “variegated leathers, “gold scroll tooling,” “purpk 
then, on the dispersicn of such hbraue$, Mi Quaritch | worocco super exa. » RT fauve.”” *veatlemarbré, 
selects those works which have a higher value thiough | «arms and cypher “Of Loe sit “vellum fiydleaven 
their own superior merit, or the often doubtful though "large paper," “tail copy," “ Whdeniüceht specimen S 
4 - , D 

highly-prized recommendation of ranty. Accordingly bibliopegistic skill” Here is a titbif — First Aldını 
Mr Quaritch’s catalogue is considerably like the sum edition, very large, fine copy, in blue morécco, gold tool 
total of British legislation Each item of it was the Ing, silt lining, vellum fly-leaves, gilt gayfré edges, by 
supply of an existing want according to the best light of Bogerian ” 

the time of its production While circumstances, how- A distinguishing feature in Mr Quaritch’s catalogue 
ever, have changed and fresh laws have beenedevised to | 4- the valuable notes appended to nearly all the mos 
meet the changed ciicumstances, old laws have remained important of the works he offers "These notes as«o thi 
upon the statute book, and«jhe eating code contains at | scarcity, completeness, market value, and often the his 
the same time both inconsistent repetitions and grave tory of the book testify to both the extent of his busines 


deficiencies, and lacks both symmetry and completepess | aid the fhinute accuracy of his knowledge of it The; 
While the catalogue of Mr. Friedlander shows theGerman | a-e as mine of valuable information to any one whos 


love of both these good qualities and the scientific tastes of | business 1s in books, either commercially ag as a libraria: 
the compiler, that of Mr Quaritch does not profess to be | iptusted with the care and also the completion èf import 
complete m any sense , it 1s a list of an immense stock | 44+ coflections In few cases will a book only professinj 
of books brought together, as their former Wossessors | to be a stock-list itself command a price in the market 
ceased to require them, by a shrewd man of business who | yyy Quaritch’s catalogues command a high price, anc 
knew their market value Hence in examining these | the new edition of his general one, of which seven part 
bound up volumes which contain the many rich prizes of | 4-4 now out, and which will probably not be complete: 
scientific literature constituting Part I% and Part III of | for another year, if it should be the last which our vetera: 


& ” 
a new “ General Catalogne, one 1s not surpused to and publishes, will doubtless remain for some time to come : 
that a book like Agassiz’s “ Nomenclator Zoologicus” 1s | standard work upon literature ps 


to be found in four different places in one, of them, that 
five copies of Owen's “ Odontography” are offered, angl . 





Bernard Quaritch’s General Catalogue Pat II Natural 
History and Science Part III Periodicals, Journals, 
and Transactions (London: 1881-85) 
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a variety of copies of many others LETTERS TO THE EDITOR 


In Friedlander’s Catalogue we had to complain of too 
h-claséify t a lassıficat P E of [The Editor does not hold himself responsible for opinions expresse 
much-ciassHying; NO DECURG Cudssicaton. 15 mor 9 by has correspondents Neither cgn ehe undertake to return 
extreme value as a ready guide to the contents of a or to correspond with the writers of, resected manuscript. 
catalogue or hbiary, but because many books 1efuse to No*notice ıs taken of anonymous communications 
fall under one head only, however discreet may be éhe [The a ai urgently requests correspondents to keep thar letter 
B d tch^ tal as short as fossile The "esed on Its space 15 so grec 
arrangement. Mr Bernard Quaritch’s CaleOp ents Just | that it 1s impossiġie otherwise to insure the appearance eve 
the reverse In these volumes there is nÓ attempt at of communications, contatiung interesting and novel facts ] 
either alphabetical oi subject-divisions of the whole = 
9 
collection, different divisions are lists of books purchased | * For several months past articles and letters have appeared 1 
at particular sales A congise index makes up pewhaps NATURE on the subject ofesubsidegce and elevation of th 
m the best way for this utfer confusion of subjects *' The | eatthds ctust by addition and removal of weight In this cor 
table of contents, to which one would look first in trying nection also much has been said in regard to the history of th 
. . icea — I wish therefore to draw attention to the fact that 1n 185 
to understand such a catalogue, 1s not printed in a way, 


Iread a pape: before the American Association foi the Advance 
to clearly express the ariangertent of those titles which | irent of Science on the subject of the “ Formation of Continent 
4. e 


Elevation and Subsidence 
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nd Ocean Basins,” ın which, after giving the views of Hercchell 
md Amy, I bing out this idea very prommently, agi illustrate 
t by many diagrams An abstüact of this paper hy Steny 
init, was publi hed im the Canadian Naturalist, \@l iv $ 
859, p 29%, and reference to it will be found m the ‘Royal 
jociety Catalogue,” vol im p 919 

A v^rt brief outline of the paper 1s as fullous —I male two 
ssumpü^ns^ (1) an irternal liquid with floating crust, (2) the 
rust of contingtal areas more conductive and therefcre cooling 
nd thickening more rapidly than that of oceanic areas 

Tt 1 evident that under these assumptions tmequalities 
vould comfrence fist on the under surface of the cust 
y additions there, making convexities beneath the conti- 
rental ad concavities beneath the oceanic arenas But by 
otatou these equalities on the under side next the liquid 
7ould he reproduced on the upper side next the atmosphere, 
nd by this means alone contments would* grow continually 
igher, and @rean beds deeper. Now add to these erosion By 
uttirg downscontinents and fillmg up the seas erosion woud 
end constantly to destroy these inequalites$ while flotation 
vould tend as constantly to reproduce them, Thus according 
o this view the*continents rise partly by additions beneath and 
artly hy removal above, and similaly the ocean beds smk 
artly by increased concavity beneath and partly by additions 
bove But evidently if unequal thickening should stop, flota- 
on ceuld only partly restore the mequalities deS&troyed by 
roston > 

Fxcept the abshact above referred to, the paper was never 
ublished, and m February, 1865, 1t was destroyed, along with 
1uch else, gSy Shei man’s army My reason for not publishing 
1ore fully was that I soon became dissatisfied with it, for about 
hat time the views of Hopkins and Pratt on the solidity of the 
arth hegan to attiact attention, and I became convinced that 
ynamical geology Must be reconstructed on a basis of a solid 
ath But now that the idea of a sub crust hqmd or semi- 
quid layer 1g becoming promifent (a condition which Would not 
robably interfse with the substantial solidity of the earth in 
s astrenomical 1elations), it seemed to me important that this 
mg fergotten paper should be brought forward merely as a part 
f the history of the «ubject " 
Now a few words on the subject of the communicationsgreftrred 
>in tfe Feginning cf this letter It seems to me that Somosof 
our ccriespondents have gone too far in regarding unloadigg by 
rosion as a cause of elevation Evidently there must be «ome 
ther and more fundamental cause, or erosion coul@ not act 
»vidently erosion can only partly restore an elevation produced 
y some other cause — Erosion is primarily an effect of *eleva- 
on, only in thig as in so many other cases the effect may react 
3 a cause, 4o maintain the elevation For example, the Colo: %do 
lateau region has been raised since Cretaceous times abcut 
5,000 feet, but the maximum general erosion has Leen only about 
2,000 feet The erosion has been, therefore, the consequence, 
ot the cause, of elevation, for 1t 1s impossible that the cause 
10uld lie so far bebind the effect I give thus one example 
ecause €t 1s on so large a scale, but every mountain range 
irnishes an example of great erosion as an effect of elevation 
roduced by other causes That loading and unloading the 
"ust 1s a cauge of subsidence ard elevation there 1s little doubt, 
ut that there are other and far more important causes 1s certain 
Berkeley, Cal, December 3 JOSEPH LECONTE 


Red-deer Horns a 


IN cont'nuation of my 1emarks on the eating of shed deer- 
orns by other deer, I have to add that six shed horns ın various 
tages of erosion have Beea sent to me fiom Sutherlandshire 
"hey each bea: well defined teeth-marks on the gnawed por- 
ons, and this leaves little if any doubt that the popular belief 
it the hoins age eaten by deer 1s founded on fact The 
?companying interesting letterefrom Mi, James Inglis, which 
ives the evidence of two experienced stalkers, both most intel- 
gent and relialle men, ıs further confirmgtion of a cuiious 
iough no doubt very natural habit of the deer, which finds in 
1e lim&«sa]ts of the horn a necessary element of nutrition "You 
nll observe that Inglis believes the deer use the molars in eating 
1e bone, and this seems “probable enough, as they appargntly 
lways begin at the Points and eat towards the beam and burr, a 
1ethod of proceeding by which they can bring portions of the 
oin within the action of the molais e J FAYRER 

December 27, 1883 


" — Isendafewred dee horns that have been partially gnaw ed 


by deer ın the forest I asked the stalkers to ] eep a look out 
and <eewif they could find any deer eating hoins, and am glad to 
say that they have been able to put the matter heycnd al] doubt. 

“Donald McRae saw with his glass a stag, 1n Dunrobin Glen, 
eating a hon, he went to the place wheie he saw him eating it, 
and found it partially eaten I send ıt with the othes You 
will find a ticl et on it to distingui h it fiom the rest 

** Duncan McPherson saw with his glass a hind, last week, 
eating a ho n also, he did not find the hon, bet he «aw her (the 
hind), quite plainly, with it m hei mcuth, gnawing away at it 
near the point 8 

** Deer have no incisors in the upper jaw, but they have guinders 
or molars m both upper and lower jaws, formidable enough 
to eat any horn, and I have no doubt that 1t 1s with their molars 
that the horns are eaten 

** A shepherd in the paiish of Lairg has a cow that fats all the 
bones she can find, ard goes miles for them, and eats them up, 
shank bones and all , 11bs are eaten ea:ily, and seem to give 10 
trouble whatever ** JAMES INGLIS 

** December 24, 1883" 


On ehe Absence of Earthworms from the Prairies of the 
Canadian North- West 


Nor by any means the least 1emailable of the very notable 
series of works which Mr Davin has given to the world 1s that 
which came last from his pen but a shoit time previous to his 
lamented death Dealing, as it does, with effects which, when 
looked at in the detail, ae exceedingly small and insignificant, 
but, when viewed in the aggregate, aie chown to be of surpuis- 
ing importance, the ‘‘ Vegetable Mould and Earthworms ” must 
certainly rank as a most stiil ingly intere ting work 

It 1s not my desire to call in question the conclu: 10ns at which 
Mr Darwin has arrived with 1egard to the action of earthworms 
in culuvating the soil, but I wish to point cut that in one exten- 
*1ve portion of the eaith's surface, to which much attention bas 
of late been directed on account of its agricultural capabilities, 
earthworms do not exist Iieferto the vast region commonly 
known as Manitoba and North-West Territories My fiend, 
Mr E, E T Seton, of Carberry, Manitoba, was the first to 
point out to me that this enormoys country must be regaided as 
forming an exception to Mr Daiwin’s genealisations, on account 
of the tctal absence from it of every kind of earthworm, and, 
having lately rud froma visit to these regions, I can add 
my testimeny to his m this particula1, as well as in the matter of 
the amazing, innate fertility of the soil, which has been the 
wonder and remark of all travelleis for years past, but which, 
in this case, cbviguly cannot be atbibutid to the action 
of worms, sirce these do not exrt there In addition 
to my ovm observations, I have the testimony of num- 
bers of intelligent settlers, most of wkom had been seve- 
ral years in the country, but all of whom unhesitatingly 
assured me that such a thing as an earthworm was unknown, 
Further, Mr Leo Rogeis, son of Mi Thos Rogers of Man- 
chester, who has spgnt several ears with the engineers of the Cana 
dian Pacific Railway, has informed me that earthworms are un- 
known between Winnipeg and the Rockies This being the case, 
1t does not seem reasonable to suppose that they exist anywhere in 
the huge territory still further to the north, and comprising upwards 
of 3,0c0,000 square miles of land, o1 something like one third of 
tfe entire North American continent, and which may therefore 
be regarded as forming an exception to My Darwin’s statement 
(p 120), that ** Worms are found 1n all pats of the wold, and 
some of the genera have an enoimougiange They inhabit the 
most isolated islands, they abound in Iceland, and aie known 
to exist m the West Indies, St Helena, Madagascar, New 
Caledonia, and Tahiti In the Antarctic regions worms from 
Kerguelen Land have been described by Ray Lankeste:, and I! 
have found them in the Falkland Islands How they reach such 
isolated spots ys at present quite unknown ” In connection with. 
the statement (p 121) that ** Worms thiow up plenty of castings 
in the United States,” 1t may be pointed out that the boundary 
ling (the 49th parallel) 1s to some extent a natural one, from 
willelythe rivers iun both north and south Further, I have 
been gissured by friends, and hafalso seen with my own eyes, 
that earthworm’ abound at Toronto and in other parts of Ontario 
This being the case, an interesting inquiry arises as to the cause 
of the absence of woims from the Noi th- West, and I can only 
uggest two probable reasonsy-the great cold of winter and the 
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prevalenct of prame fires in Spring and autumn 
favour the latter, tnough both causes may in put be answer- 
able If worms abound im Iceland (65° N lat), ah Ke- 
guelen `Land (50° S lat), and in Toronto (43 4° N lat, 
mean winter tempaatme 271? F), why should they not also 
occu at Winnipeg (so? N iat )? Certairly tle mean winter 
temperature is very low, being about 8° F, and the mean 
minmum fo eleven years — 4ok°F I made special inquiries 
as to the depth to which the soil in Mauitoba becomgs frozen 
zn winter This fs often as much as five or sıx feet, but only, 
I beleve, m the more exposed places, and certainly as a 
rug it is thawed again m the spring I do not think this would 
render the ground munhabitable by worms when they are able to 
exist m Iceland Mr Darwin says nothing as to the effect of 
frost on worms except (p 26) that * worms ate sensitive toa 
low temperature, as may be inferred from then not coming out 
of their burrows dung ‘a frost” ; but he states (p 110) that 
they are easily able to descend thiee o1 fou oi even seven or 
eight feet below the surface, It would be interesting to ascer- 
tain whether worms inhabit equally cold portions of the Old 
World 

But the agency which I beleve has caused the absence of 
earthworms from the North-West 13 as already stated 
piairie fires which annually sweep ovel enormous potio of 


the country, totally consuming the grass, and converting it into 
a black ash This, 


Personally I 


food , 
pottions of the piatries Zor scores of generations (as seems in 
evely way probable), it appears to me only reasonable to sup- 
pose that this cause would effectually have exte:mmated the 
worms fiom the countiy or have prevented them occupying it 
It 1s my belief (as I shall elsewhere state more fully) that the 
very fertile, fine, black, powdery, and almost soot-lice soil from 
one to thiee feet thick, even the open, tieeless natme of the 
prairies themselves, and the absence from then surface, so far as 
my observation goes, of every single species of mollusk, while 
many species abound in all the ponds, lakes, and streams ave all 
am a large degiee, 1f not entirely, due to the action d? the fue IF 
this view ultimately tuns out to be conect, it will be further 
seen that the very means which has depiived the soil of the 
North-West of that natmal cu tivation which the soils of most 
other countries enjoy has, at the same time, liberally supplied it 
with a manme resulting from the*chaned ashes of thay grass 
which 15 annually burnec My friend, M. T Rogers, who Has 
taken much interest in the absence of worms from the Noith 
West, and 15 inclined to attribute 1t 1ather to frost than to fiie, 
though he suggests that the “alkal” may posstbly ~have had 
something to do with it, has ali eady biought the subject before 
the Literary and Scientific Society of Manchester, where he seems 
to have met with a good deal of incredulity 

As anothei evidence of the absence of worms, the numerous, 
luge, Glacial boulders that strew the panies around Brandon 
and elsewhere may be cited These, had worms existed, would 
doubtless have long ago been lowered beneath the surface, as 
also the skulls and other bones of buffaloes, whch so abound on 
the pranies, and most of which have evidently lam there a Jong 
while Neveitheless some of these have been buned in the course 
of time, as one gentleman told me that he had_sometimes turned 
them up fiom a depth of two or three inches Beneath the su face 
when ploughing Ther buual may have been accomphished*by 
the wind diifting sol] ove: them, or by the working of gophers 
Of these pecuhar little animals two species are very abundant 
on the prairies, where they make extensive burrows, which it 
seems possible may to some extent accbmplish the natural cul 1- 
vation of the soil in. the Way worms are accustomed to do it 
elsewhere Some more suggestive 1emaiks on this point may 
be found in a paper by Mr Setoa, published in the Repart of 
the Manitoba Depaitment of Aguculture for 1882, and which 
may be studied with advantage ROBT MALPER CHRISTY 

Chignal St James, near Chelmsford, December 20, 1883 


e 
Magnetic Dip in Seuth China and Formo® 


WHILE engaged on a meteorological misfion in China I 
availed myself of the Opportumty to make the following deter- 
minations of the magnetic dip The obse: vations m Hong Kong 


weie made at the public gaidenss the Obzervatory being not yi | 


" e 
“ 


- 


iecdy On October ro I observéd at the British Consulate, o 


Novembe: f at the English e»byteian Missions Compound 
Svatow Amoy I observet at the residence of the Com 1s 
musiofer 1 Customs, in Takow (Foimosa) 


atthe Custor 
House, and at the South Cape (Formosa), near thé magnificen 
fortified hghthouse~ It 1s to be feared that the observations os 
the coast of China are shghtly vitiated fiom local athafion, th 
locks consisting of ferruginous grante Southein Feraosa + 
built up of coral, raised in places to a great height, no dout 
th-ough volcanic action Slight earthquakes are of commo 
occurrence in Formosa, whei eas along the coast of China the 
are 1are and of no importance except to the seismalogist 


Place Date ie MT Dip 
m ani 
Hong Kong 1883, No 5 * 5 9 pm ,32* 
2 23, 589. 54 a 32 19 
Swatow »  Oct1o 524 4, 34 23 
» [] » Nov 3 Il 25am 9 34 17 
Amoy A » Oct 14 3 50pm.° 36 45 
»» LE 1» 16 5 Io 9 36 50 
Takow Do ay ^M 245 ». — 32 54 
South Cape S » 27 4 0 , 31 24 
3? 13 33 28 4 3o » 3t 27 5 
3! bd + 315» 29 3 20 3) 31 245 
W Doserce, 


P i 
Hong Kong, Nov, to Obvernment Astronomei 





THE ORIGIN OF CORAL REE%S 


REGARDIN G this interesting geological problen 

which has recently been discussed in NATURE, w 
are enabled through the kindness of Mr Murray, of th 
Challenger Commission, to publish a letter which hz 
been addressed to him by r Guppy fiom, the Pacifi 
The importance of this communication widebe recognise 
inethe confirmation it supplies of the inference that cor 
reefs start upon a platform of limestone composed of ti 
rgmains of foraminifera, &c., and are themselves of 1 
great thickness wil no doubt contigue h 
to obtain from him prec 
cata regarding the.average.thickness of the coral roc 
the lithqlogical difference between it and the underlyir 
the limestone, whether aj 
Succession of organisms can be detected In it, ar 
whether at any point the underlying volcapic rock can 1 
seen which would afford a measurement of the thickne 
of the calcareous deposits The effects of denudati 
and their relation to height above the sea will no dou 
also receive his attention 


“Shortlands Jstanas, Solomon Group, 
“ August 7,1883 © 


** Dung the twelve months I have spent in this group 
islands—sei ving as surgeon on board H M surveying-sh 
Lark—I have been much interested in and Rave devot 
considerable attention to the raise? coral formations 
various islands, and as my observations may be 
service towards” confirming the views which you ha 
advanced wih reference to coral islands and reefs, I v 
state briefly the results of my observations 

“Excluding the large continental islands, I will re 
for the sake of brevity to the numé@rous small islands 


this archipelago, those of volcanic, and those of c 
za1eous formations 


presen? sea-level , - 

wild restrict my remarks to a very common, type qf islar 
gently slopmg and rounded prof 
having an elevation varyfng perhaps between 100 and 11 
or 1200 feet, and composed in bulk ofeaz; zure earthy 
usually bedded, and almost alw: 
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toral emestone, which forms but a com ratrwely thin 


crust, ard has been altogether removed from most of the 
higher regions by sub-aerial agencies. However, I have 
obsefved the raised coral rock still preserved at consider- 
able heights above the sea, and 1n two localities at eleva- 
tions of go@ feat 

“Amongst the sub-group known as the Shortland 
Islands, came upon beds of this enpure calcareous rock 
(beneath the raised coral rock) abounding in Pleropots, 
mostly Hyadea, and large foraminiferous tests, mingled 
wah shells, some of them of shallow water habit 

. "Iam ,&c, “H B Guppy” 





. ? 
A FORGOTTEN EVOLUT{ONIST 


BOOK has lately come into my hands a few words 
about which may possibly interest some of the 
readers of NATURE [Its title is “ Histoire Naturelle des 
Fraisieis’’, the author was A N Duchesne, and it was 
published at Pais in 1766 It must be, I sugpect, an un- 
common book, for here 1s no copy in the library of the 
Royal Gardens at Kew And this library, comprising as 
it does the contributions of many collectors who allowed 
little tg escape them, is remarkably complete, Mr 
Daydon Jackson has m fact found in it more than a 
thousand publications the titles of which are not to be 
met with ım the last edition of Pritzel’s well-known 
* Thesaurus ” 

The scarceness of a botanical book 1s not perhaps in 
itself a matter of any grêat moment, and I bought the 
book out off& provincial sale catalogue without expecting 
it to be particularly interesting, though I knew*Du- 
chesne's name as an authority on. the. cultivated forms of 
the strawberry I very soon, however, came to the eon- 
cluseon on looking over it that ıt was a very remarkable 
production indeed, and in a scientific sense at least a 
century m advance of its time E 

Duchesne's book 1s in fact the record of a puiely bio- 
logical study of a small group of plants The significance 
of work of this sort has only been thoroughly recognised 
since the pulaication of the “ Origin of Species » Just as 
with C *K Sprengel, whose book was also written im the 
last century (1793), the world has had to roll or far into 
another hundred years before it was ready to do justice 
to this kind of reseaich There 1s a curious incongruous- 
ness between the freshness and modernness of tbe ideas 
and the faded type and musty paper in which they are 
embalmed 

Duchesne plunges at once into the business of his 
book in the first lme of the preface with-a straight- 
forward simplicity not unworthy of Mr Darwin I will 
attempt a translation of the first paragraph. — 

“The wish to see if 1t were possible to 1aise from seed 
a plant which scarcely ever produces any has led me by 
a happy chance to the production of a mew race, which 
made its appearance at Versailles in 1761 — This circum- 
stance induced me jo more closely devote myself to the 
study of stiawbeirres, and led me to another discovery 
I found that they are not all tiuly hermaphrodite, forms 
exist, ın fact, which are sexually differentiated! And I 
have succeedede ın the past year, 1765, 1n. fertilising, by 
means of one set of plants, individuals of another sort, which 
are cultivated as a matter of curiosity, and are constantly 
sterile One, amongst others, has Produced fruits of 
greatebeautw, M le Marquis de Margny has obfained 
for me the honour of having this submitted to the king, 
and itis to be raised*in the Versailles Gardens hy my 
method This fineepected success has still more re- 
doubled my ardour to make further observations "" 

The ra% so produced, which eDuchesne called Ze 
Fraiser de Versailles, or Fragaria monophylla, 1s un- 

t Ths must be one of the first observations of the tendency cf plants 


with hermaphrodite flowers to pass into the drœcious state The fact 15 now 
aell established (See Darwin’s “ Forms of Flow ers," pp 278-309 ) 
*. 


doubtedly à very curious plant All its leaves are per- 
manently unifoliate , ze instead of bearing three leaflets, 
as 1s ordinarily the case with strawberires, the petioles 
bear but one Duchesne observes that this is also the 
case with the first leaves of all seedling stiawberries 
Fragaria monophylla may be therefore regaided as a 
form which always retains the juvenilefand never arrives 
at the adult, foliage, and this peculiauity remains constant 
in subsequent generations The effect of crossing, &s a 
potent stimulus to vaujation, could not but have power- 
fully impressed Duchesne in so striking a case as this, 
and further observations seemed to have led him to 
account for the common characters whicle otherwise 
diverging forms exhibited as best accounted for by a 
common ancestral origin The study of geographically 
separated species, howeve1, necessarily led him to see 
that something more than crossing was needed to account 
for variation ın every case. In discussing Fragaria 
vgrginiang, a native of North America, which is the 
origin of the race of Scarlets, Duchesne speculates as to 
its derivation from the wild F vesca of Europe, and 
attributes the divergences from this type to t^e effect of 
North American soil and climate 

His work on Strawbeules, where he was dealing 
mainly with races, led him to speculate with 1egard to the 
higher groups of species, genera, and orders — His results 
seem to me, for the time, so extramdinanly bold, and 
therefore historically so interesting, that I quote the first 
portion of the Recapitulation, pp 219-221, entire, in the 
original French — 

“Ya déjà dit, à l'occasion du Fiaisier-ananas, qu'il 
étoit trés-difficile de ranger en ligne droite les diverses 
Races d'une méme Espèce, de maniere qu'on püt passer 
de Pune*i Pautre par gradations de nuance Cela est 
peut-étre aussi impossible, que de ranger en ligne droite 
les Espèces, les Genres, et ges Familes, par la raison 
que chaque Race, comme chaque Espéce, chaque Genre, 
ou chaque Famille, a des rapports de ressemblance avec 
epli@ieurs aues 

“T)@dre Généalogique est donc le seul que la nature 
indique, le seul qui satisfasse pleinement l'esprit, tout 
autre est arbitraue et vide d'idées J'ar eu som, à 
chacune des Ra@es de Fraisieis, d'indiquer ce qui m'a 
paru vragsemblable à cet égard, mais Je n'ose me flatter 
d'avoir toujours 1encontré juste Il faudroit, pour le bien 
faire, avoir des connaissances certaines et précises du 
pays natal de chaque Fraisier, ou bien, du tems où il a 
été élevé de giaine, et de quel autre Fraisier provenoit 
cette graine, Jeu fait von combien on manquoit encore 
de lumiéres sur tout cela 

* C'est pai cette raison que Je me suis permis de donner 
mes conjectures , en voici les résultats , la forme d' Aibre 
généalogiqueeles rendra encore plus sensibles, et en fera. 
emieux saisir l'ensemble " 


It 1s certainly startling fo come ypon a phylogeny of 
the most modern type in a book more than a century old 

It was not til after I had gi atsfied myself with a study 
of Duchesne’s remarkable speculations that it flashed 
across my mand that attention had already 1ecently been 
called to them , and I found, in fact, that Prof Alphonse 
dé Candolle, in a short paper put togethe with the fel~ 
citous eruditiqn of which he seems to possess 50 inex- 
haustible a "store, had already, in May of last year, stated 
most of the pomts on which I have dwelt above And he 
TETS that, on the occasion of a visit to Mr Darwin 
1 80 he told him of the existence of the book, which. 
he Wescubes, justly enougifeas “a very curious work, 
older than that of Lamarck, but to which no one had 
ever referred except for points of secondary interest k 

I know Lttle about Duchesne himself De Candolle 
says that he was a horticylturist and Professor of Natural 
History, and that his knowledge was as vagd as it gras 


2 ¢ Darwin corsidére au point ce vite des causes de son succes," &c , 
Archives ds Scieuces, Maw, 1882 


216 . 


NATURE s 


[ Fan. 3, 1884 
3, 





LI 
sound No one, nevertheless, ever seems to have paid 
the smallest attention to his evolut onary theories Even 
Silvestre, who pronounzed his ¢/oge at a public meeting 
of the Société Royale d'Agriculture in 1827, adstains from 
the shghtest reference to them 

While in his gxperiments and his mode of drgwing 
conclusions from them Duchesne strongly recalls the 
method of Mi Darwin, the parallel cannot be carried 
furtNer In so far as he obtained a ghmpse at the 
modern doctrine of evolution it was in the form after- 
waids formulated by Lamarck Of the part played by 
the struggle for existence in the matter I find no trace in 
his writing$ W T THISELTON DYER 





TEACHING ANIMALS TO CONVERSE 


R DARWIN'S notes on instinct, recently published 
by my friend Mr Romanes have again called eur 
attention to the interesting subject of instinct in animals 
Miss Martineau once remarked that, considering how 
long we have lived in close association with animals, it 1s 
astonishing how little we know about them, and especially 
about then mental condition This applies with especial 
foice to our domestic animals and above all of course to 
dogs 
I believe that it arises verv much fiom the fact that 
hitherto we have tried to teach animals rather than to 
lean from them,—to convey oui ideas to them, rather 
than to devise any language, or code of signals, by means 
of which they might communicate theirs tous No doubt 
the former process ıs interesting and instructive, but it 
doesnot carry us very far 
Under these cucumstances it has occurrfd to me 
whether some such system as that followed with deat- 
mutes, especially by Dr Howe with Laura Bridgman, 
might not prove very instructive if adapted to the case of 
dogs. H 
A econfingly I prepared some pieces of staat cardboard, 
and printed on each in legible letters a word uch as 
* Food," “Bone,” ^ Out," &c The head master of one 
of the deaf and dumb schools xindly agreed to assist me 
We each began with a terner puppy, Sut neither of us 
obtained any satisfactory results My dog indeed was 
lost before I had had him long I then began traming a 
black poodle, “ Van” by name, kindly given me by my 
friend Mr Nickalls I commenced by giving the dog 
food 1n a saucer, over which I laid the card on which was 
the word “ Food," placing also by thg side an empty 
saucei, covered by a plain card 
“Van” soon learnt to distinguish between the two, 
and the next stage was to teach him to bring me the 
card, this he now does, and hands it to mequite prettily, 
and I then give him a bone, or a little food, or take hing 
out, accoiding to the caid brought He still brings some- 
times a plain card, if which case I p.int out his error, 
and he then takes it back and changes it Thus however 
does not often happen Yesterday morning, foi instance, 
“Van” brought me the card with “Food” on it, nine 
times in succession, selecting it from among othe: plain 
cards, though I changed the relative position every time 
No one who sees him can doubt that he understands 
the act of biinging the card with the word®“ood” on it 
as a request for something to eat, and that he distinguishes 
between it and a plain card Ialso believe that he dis- 
tinguishes for instance between the card*with the wogd 
“ Food” on it and the cardgwith “ Out” on it - 
This then seems to open up 2 method, which maf be 
cariied much further, for 1t 13 obvious that the cards may 
be multiplied, and the dog thus enabled to communicate 
freely with us I have as yet,,I hnow, made only a very 
small beginning, and hope to sarry the experiment much 
furfher, but my object in send:ng this communication 1s 
twofold In the first place I trust that some of the 


readers tof im may be able and willing to sugge$t 
extensions and improvements of the 1dea 2 

Secondly, my spare time 1s small and hable to many 
interruptions, animals also we know differ greatlf from 
one another Now many of your readers have favourite 
dogs, and I would express a hope that some ef them may 
be disposed to study them in the manner indicated 

The observations, even though negative, would be 
mteresting, but I confess I hope that some positive 
results might follow, which would enable us to obtain a 
more correct insight into the minds of animals than,we 
have yet acquired Joun Luesoc 

High Elms, Do&n, Kent, December 20, 1883 
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THE FRENCH DEEP-SEA EXPEDITION 
OF 1883 


I HAVE just returned from a very short visit to Paris, 
made for the purpose of inspecting the Mollusca 
which were procured during last summer's deep-sea ex- 
pedition 1$ the French Government steamer 7adzsman 
The expedition was unde: the scief&ific charge of Prof. 
Alphonse Milne-Edwaids For the opportunity of this 
inspection I was mdebted to the kindness of my friend 
Di Paul Fischer, whose reputation as a conchelogist is 
so well known 
The course of the expedition was along the Atlantic 
coasts of Spain, Marocco, Sahara, Senggal, Cape Verde 
Isles, the Canaries, and Azores, and the time occupied 
was thteg months More ful] and accurate particulars 
will very shortly be given by Prof A ei in to 
thee Academy of Sciences, and be published in their 
Comptes Rendus The collection will be exhibited next 
month to public view The greatest depth explored 
was &bont 2200 fathoms The trawl was mostly used 
Life was plentiful everywhere As was the case iff the 
Porcupine, Challenger, and othe: expeditions of the same 
kind, many animals (especially Ciustacea) at the greatest 
depths wére highly and bnghtly coloured, some of them 
having large eyes, and others being blind or eyeless 
There was an abundance of hitherto unknown forms 
(geyera and species) in every departmen® of zoology— 
fishes, Mollusca, Polyzoa, Crustacea, Annelids, Echino- 
derms,” Polyps, Corals, Foraminifera, and Sponges 
Among the Mollusca weie some remaikable cases of the 
wide distribution of species in respect of space as well as 
of depth For instance, boreal shells, such as Fusus 
wstandicus and F dernictensis, which inhabit northern seas 
at moderate depths, viz 50 to 80 fathoms, were found living 
off the coast of Marocco, and the latter species even 
below the tiopic of Capricorn, at depths of fsom 450 to 
2200 fathoms Lema excavata, consydered a peculiarly 
Norwegian species, was likewise obtained off the Moorish 
coast, of a very *laige size, it was recorded by Prof 
Seguenza as a Pliocene fossil of Sicily and Calabria, 
under the name of Lama gigantea In the Porcupine 
Expedition of 1870 fragments were dredged off Cape St 
Vincent, andinthe Challenger Expedition this fine species 
was objamed fiom 1o to 175 fathoms off Western Pata. 
gona and Japan A bivalve (Ser obicularta longicallIus), 
which in northern seas inhabits modeiate depths, was 
procured in many places hy the JZa/sman, at depth: 
varying from 350 to 1429 fathoms It occurred hving ir 
the deepest dredgings of the Porcupine Expedition of 1869, 
off the coast of Brittany, at a depth of 2435 fathoms 
Many Mollusca (eg Pecten vitreus, Limbpsis anuta 
Dentalzum agile, T; rockus eito Columbella halreetz, anc 
Scaphander punctostriatus) seem to 1ghabit the depth: 
of the North Atlantic in every part? fiom one side to thi 
other The smaller shelis in the Zadesmag collectio: 
have not yet been ficked out The Marquis de Foln 
will with his usual care and industry, undertake tha 
part of the work, which will occupy some time, he ha 
requested me to examine and name those species wlucl 
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are known to me. I unflerstand that Jo deep-sea is the result of experiments conducted during a 
expedition will be made by our enterprfSing neighbours series of twenty years; a succession of experimental 
next summer, being the fourth in consecutive years.! | machines of similar general design, but varying in 
december 21, 1883 J. GWYN JEFFREYS detail, having been built during that period. The leading 
REAGAN CEREREM LER of the sun motor is that vi concentrating the 
i p x T ; radiant heat by means of a rectangular trough having.a 
THE. SUN MOTOR AND THE SUN'S | cusved bottom lined on the inside rah potios pistes no 
TEMPERATURE | arranged that they reflect the sun's rays towards a cylin- 
TH. annexed illustration (Fig. 1) represents a per- | drical heater placed longitudinally above the Wough. 
spective view of a sun motor constructed by | This heater, it is scarcely necessary to state, contains the 
the writer, and put in operation last summer, This | acting medium, steam or air, employed to transfer the ` 
enechanical device for utilising the sun’s radiant heat | solar energy to the motor; the transfer being effected. by 
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Ericsson's Sun Motor, efected at New York, 1883. 


. 








solar radiation., The great cost of large reflectors and objections by very simple means, as will be seen bythe 
the dif&culty of producing accurate curvature on a large following description :—The bottom of the. rectangula) 
ale, besides the great amourft of labour called fom in | trough consists of straight wooden staves, support: 


i PS.—In Nature of December 20 fp. 172), I cverlocked the misprint | iron ribs of parabolic gurvature secured to the sides of the : 
India for Sweden.—J. G. J.: | trough. On these staves the reflecting plates, censisting 














of flat window glass silvered on the under side, dre 
fastened. It will be readily understood that the method 
thus adopted for concentrating the radiant heat does not 
call for a structure of great accuracy, provided the wooden 
staves are secured to the iron ribs in such a position that 
the silvered plates attached to the same reflect the solar 
rays towards the hester. Fig. 2 represents a transverse 
section of the latter, part of the bottom of the trough, and 
sectiogs of the reflecting plates; the direct and reflected 
solar rays being indicated by vertical and diagonal lines. 

Referring to the illustration, it will be seen that the 
trough, rr feet long, and 16 feet broad, including a 
parallel openjng in the bottom, 12 inches wide, is sus- 
tained by a light truss attached to each end ; the heater 
being supported by vertical plates secured to the truss. 
The heater is 62 inches in diameter, 11 feet long, exposing 
130 X 9'8 = 1274 superficial inches to the action of the 
reflected solar rays. The reflecting plates, each 3 inches 
wide and 26 inches long, intercept a sunbeam of 130 X 4 
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ject of this arfangement being that of , 
ility of the engine to work either pumps 
ld be noticed that the flexible steam- 
he steam to the engine, às well 
as the steam chamber attached to. the upper end of the 
heater, have been excluded in the illustration. The 
average speed of the engine during the trials lat summer 
was 120 turns per minute, the absolute pressure on the 
working piston being 35 lbs. per square inch. The steam 
was worked expansively in the ratio of rto 3, with a 
nearly perfect vacuum kept up in the condenser inclosed 
in the pedestal which supports the engine frame. e 

In view of the foregoing, experts need not be tol@ that 
d out on a sufficient.scale to 
benefit very materially the s'in-burnt. regions eof: our 
planet. F 3 

With reference fo solar temperature, the power deve- 
loped by the sun motor establishes relations, between 
diffusion and energy of solar radiation which show that 
Newton’s estimate of solar temperature must be accepted. 
The following demonstration, based on the foregoing 
will be readily comprehended. — 
The area of a sphere whose ra@ius. 
| the earth's mean distance from the sun 


° 








frame; the ¢ 
showing the capab 
or mills. It shou 
pipe employed to convey t 


is equal to 
ung to 





|| | the area of the latter as 21475? : 1, while the reflector, of the 


| solar motor intercepts a sunbeam of 23,400 square imches 
section, it follows that the reflector will receive the heat 


| developed by ET = 0'508 square inch, of the solar 


surface. Hence, as the heater of the motop contains 
1274 squareeinches, we establishe the fact that the re- 
flected solar rays acting on the same are diffuse? in the 
ratio 061274 :0°508 = 2507 :1. Practice has now shown 
that, notwithstanding this extreme diffusion, the radiant: 
energygtransmitted to the reflector by the sun is capable 
| of imparting a temperature to the heater of 520° Fahy. 



































180 = 23,400 square inclfes section. The trough is sup- 
ported by a central pivot, round which it revolves. The 
change of inclination is effected by meafts of a horizontal 
axle—concealed by the trough—the entire mass being 
so accurately balanced that a pull of five pounds applied 
at the extremity enables a person to change the inclina- 
tion or cause the whole to revolve. A single revolution 
of the motive engine develops more power th&neneeded 
to turn the trough, and regulate its inclination so as to 
face the sun, during a day's operation. 

The motor shown by the illustration is a stedim-engine, 
the working cylinder being 6 jeches in diameter, with? 
$ inches stroke. The piston rod, passing through the® 
bottom of the cylinder, operates a force-pumo of 5 inches 
diameter. By means of an ordinary cross-head secured 
to the piston-rod below the steam cylinder, and by ordi- 
nary connecting rods, motion is @nparted to a crank 
shaft aml fly-wheel, applied at the top of the engine 


i above that of the atmosphere. The practical demonstra- 
| tion thussfurnished by the sun motor enables us to deter- 
| mine with sufficient exactness the minimum temperature 
| qf the solar surface. It also enables us to prove that the 
| calculations made by certain French scientists indicating 
! that solar temperature does not exceed the temperatures 
| produced in the laboratory are wholly erroneous. Had 
| Pouillet knpwn that solar radiation, after suffering a two- 
| thousand. five-hundred-and- seven-fold diffusion, retains a 
| radiant energy of 520° Fabr., he would not have asserted 
| that the temperature of the solar surface is 1760" C. 
Accepting Newton's law that “the temperature is as the 
density of the rays," the temperature imparted to The 
| heater of the sun motor proves that the temperature of 
| the solar surface cannot be less than 520? X 2507 = 
1,303,040? Fahr. Let us bear in mind that, whileaftempts 
have been made to establish a much lower temperature 
| than Newton’s estimate, no demonstration wbatever has 

yet been produced tending to prove that the said law. is 
unsound. On the,contrary, the most careful investiga- 
tions show tbat the temperature produced by radiant heat 
emanating from incandescent spherical bodies diminishes 
inversely as the difusion of the heaterfys. Again, the 
writer has pyoved by his vacuum-actinometer, inclosed in 
a vessel maintained at a constant temperature during the 
‘eobservations, that for equal zenith distance thgintensity of 
solar radiation at midsummer is 5°88 Fahr. less than during 
the winter solstice. This diminution of the sun’s radiant 
heat in aphelion, it will’ be found, correspoxis within 
o^40 of the temperature which Newton’s law gemands. 
t is ptoposed to discuss this branch of the subject more 
u 


Hy on a fujure occasion. . . 

The optration of the sun motor, it wil] be well: to acd, 
furnishes another proof in support of Newton's assump- 
tion that the energy increases as the density of the rays. 
Thé foregoing explanation concerning the reflection of 
the rays (see Fig. 2), shows that no augmentation of 
temperature takes place during their transmission from 
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the reflector to the heater Yet we find tlpt an increase 

a of the number of reflect.nd plates increasesgproportionably 
the poyer of the moto: Considering tha the farallelism 
of the rays absolutely prevents augmentation of tempera- 
turg during the transmission, it will be asked What 
causes the observed increase of mechanical power? Ob 
viously, the energy produced by the increased denszty of 
the rays Scting on the heater The truth of the Newtonian 
doctrine, that the energy incfeases as the density of the 
rays, Mas thus been verified by a practical test which 
cannot be questioned It 1s scarcely necessary to observe 
that our computation of temperature—1,303,640° Fahr — 
@loes not show maximum solar intensity, the following 
point&, besides atmospheric absorption, not having been 
considered —(1) The diminution of*energy attending the 
passage of the heat ray$ through the substance of the 
reflecting plates, (2) the diminution, consequent on the 
great amount of heat radiated by the blackened surface 
of the heqte: , (3) the diminution of te nperature in the 
heiter caused by convection J ERICSSON 





A CHRISTMAS VISIT TO BENeNEVIS 
eOBSERVATORY 


LTHOUGH I have no tale of perilous adventure or 
bau-breadth escape to tell the readers of NATURE, 
yet I *hink that they will be intere;ted to hear of the pro- 
gress that is being made in the first British attempt at the 
cultivation of high-level meteorology This interest 
will be all theezreater that the hearty encouragement and 
support thgt the Ben Nevis experiment has received from 
all parts of the United Kingdom has given it the character 
of a natfesal undertaking 
As most of the readers of NATURE doubtless knew, the 
observatory ıs at present in the expeiimental stage A 
good road to the top with bridges and water ways has been 
made, and a part of the building erected gufficient to 
shelter the observers It was judged wise to bald as 
little as possible, until experience should have taught us 
the peculiar difficulties to be contended with 1n the some- 
what novel circumstances presented by the simmut of Ben, 
Nevis in winter time Foi, although several high level 
meteorological observatoiies, and indeed many other 
human habitations, already exist at much greater Seights 
above the sea, yet there 1s probably no spot at present 
innabited all the year round that presents climatic vicissi- 
tudes so remarkable When winter 1s over, the directors 
will have a full 1eport, with practical suggestions fiom the 
superintendent, Mr Omond, to guide them in their further 
opefations Still ıt was thought well that some of the 
governing body should see with their own eyes the state of 
the observatory, and the work of the observers during the 
cold season Accordingly two of them (Mr John Muray 
and myself) made a visit of inspection on December 26th, 
of which I propose to give a few particulars 
Accompamed by Mr Maclean, the contractor foi the 
road and obseivatory buildings, we sjarted from Fort 
Wilham about 9 30 on Wednesday morning — At first the 
sky was dark and gloomy, and it was thought that Ben 
Nevis was to giv aspecimen of his worst weather It 
was not cold however, ın fact 1t was oppressjvely warm 
during the first thousand feet of the ascent from the farm 
of Achantie where the new road begins This, coupled 
with the fact that the pony which one of the party rode 
up the first 2500 feet of the hill somewhat forced the 
pace, made&t a little uncomfortable for the two pedestrians 
The newly made road, loosened by the frost, and, sodden 
by the rain and melting snow, was ın places very heavy 
Up as far as the h&le lake (Loch an Meall aut Suidhe), 
howes er, the readyay had suffered no substantialelamage, 
except that the fall of a laige stone had carried away a 
small piece of the margin , and all the bridges and water- 
ways were found in excellent condition This 1s very 
satisfactory, for the snow has alieady been down to Fort 


. 
Wilham , and recently a very rapid thaw has carned it so 
completely away, that on the 26th very little was met 
with unde: 3000 feet The test has thus been tolerably 
severe and yet up to 2600 feet or so the road on the 26th was 
1n far better condition than ıt was on the day of the opening 
ceremony About the altitude just mentioned, a part of 
the 10ad had been badly ploughed up by a spate of water 
fiom the melting snow , higher up still, the damage seemed 
to be less, but 1t was not so easy to judge, as the roadway 
was there gradually lost 1n the oveilying snow 
As the party rose in height, the temperature of She air 
and the ardour of the pony alı ze fell, and then the walkers 
were left to the full enjoyment of their climb During 
the latter pait of the first 3000 feet, the mist had been so 
thick that the pony and its rider could sifarcely be dıs- 
cerned a few yards off, but seveial hundred feet higher, 
after the road had been finally lost sight of 1n the snow, 
and all the party were on foot, we suddenly emerged about 
noon from the gloom of the must into the brightest of 
| daylight Overhead the skv was blue, a fresh light breeze 
lewas blowing, and the reflected sunlight was shining in 
silvery masses on the undulating surface of the frozen 
snow We soon 1eached Buchan's Well, the position of 
which had been marked by a wooden pole, but the well 
itself was completely hidden by a deep snow-drift, which 
filled the hollow in which it les From this spot to the 
top, the ascent was made almost straight over the snow 
At times it was steep and slippery, but the surface was so 
hard that we rarely sank over the ankles . Two of us 
were rough shol, one having a few cricketer's spikes 
screwed to the soles of his boots, the other a pair of 
stewgezsen (climbing irons), the use of which he had learned 
several years ayo during some excursions in the Tyrolese 
Alps Mr Maclean, who had not taken these precautions, 
fell once or twice, but fortunately without being hurt in 
any wey When near the last slope we descried 
Mr Omond hacking away most assiduously with an 1ce- 
axe to prepare a way for us, a needless precaution as far 
as the rough-shod membéis of the party were concerned 
The view from the plateau on the summit was magnifi- 
nt All, round there floated a billowy ocean of white 
mistefrom which rose masses of the same, piled up in 
plices like mountain 1anges, and through which rose here 
and there black mountain peiks (prominent among these 
Schiehallion) eA vay towards Fort Wilham was stretchela 
black curtain of mist in striking contrast with the snow- 
whiterfess of the upper layer Down in Glen Nevis a 
similar mass was seen, rolled and twisted by the ar- 
currents into the most fantastic shapes So grand was 
the spectacle that one of our party iusisted that we had 
before us the model from which Dante had drawn his 
vision of the éntrance to hell 
The summit reached, the directors naturally looked 
around for the building, whose site they had chosen 
some five months before, and upon whose construction 
they had expended so much anxious thought There was, 
however, nothing to be seen but two small dark-looking 
stumps rising a little over the surrounding snow flat, and 
alongside of these a little mound of snow The stumps 
turnei out to beethe chimney and ventilator on the roof 
of the observatory, and the mound was a portico built by 
the observers with blocks of frozen snow to protect a 
snow staircase which had been carried down the side of 
the house to the doorway After descending under the 
translucentecanopy and stumbling for a little in the un- 
familiar darkness of the passage, we entered the main room 
of the observatory, which for the present serves as sitting- 
100m, kitchen, and office combined Here we found the 
le laid for our lunch , and very soon we were comforting 
@urselves, w th hot coffeescabin biscuits, and excellent 
Danish butter from the stores of the establishment The 
whole ascent had occupied a little over three hours and 
a half 
The little room in Wich we sat contained the American 
e e 
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stove which heats the whole observatory, and on which 
the snow melting and all the cooking 1s done by John 
Duncan, the second assistant observer and housemaid 
On one of the walls 1s the combined sideboard and 
crockery and instrument cupboard, against another stands 
a small bench with a vice, and ona third 1s the telegraph 
instrument, Mr Omond's desk and book-case, and the 
drawers in which are kept the records of the observatery 
Gut of the sitting-rBom open the three bedrooms for the 
ébservers, which resemble very closely the cabins on 
board®a ship, indeed the whole establishment has an 
intensely nautical air about 1t, and the visitor steadies 
himself instinctively now and then, and wonders that the 
roll never comes 

The rest èf the building ıs occupied with a coal 
and oil store, and a storeioom in which are kept the 
cabin biscuits, dried potatoes, tinned soups, meat, and 
vegetables, lime juice, and medicine chest, which Mr 
Omond calculates will support the three observers till 
June 

The afternoon and evening we spent in watching they 
observers at work, in dining (which we did very comfort- 
ably off the Christmas cheer, viz roast turkey and plum 
pudding, provided for the inhabitants of Ben Nevis by a 
thoughtful friend), and in eager discussion of plans for 
the present and future work of the Observatory The 
routine of the observatory at present consists in hourly 
observations of the barometer, protected thermometers, 
dry and wet bulb and maximum and minimum, wind- 
direction and pressure, rain, snow, sleet or hail, mist, fog 
or haze, clouds lowe: and upper, amount, species, and 
direction, sunshine recoider, miscellaneous, thunder, 
lightning, haloes, aurora, meteors, &c , nature and pre- 
cise time of occurrence of The self-registering baro- 
graph and thermograph now added to the collection of 
instruments are working very well, and will be injaluable 
for the recoid of sudden changes. The protected thermo- 
meters and the thermograph are attached to a ladder 
fixed in the snow As the lefel of the snow rises and 
falls, they are moved from step to step, so as to keep 
them as nearly as possible to the régulation distance qf 
four feet from the surface A measurement frém the top 
of the ladder to the surface gives the depth of the snow, 
which at present varies from six to ten feet at different 
parts of the summit of the mountain . 

Any detailed account of the winter climate of Ben 
Nevis would be premature and out of place in this Notice , 
but Mr Buchan has kindly furnished me with an analysis 
of the meteorological phenomena on Christmas and the 
following day which were ın several respects 1emarkable 


At 1 AM of Christmas day, temperat&re was 37?0 
from which it steadily fell to 31? 5 at 11 AM, the air all 
the time being quite saturated and loaded with dark, gloomy 
mist, with a barometer steadily rising The wind was 
moderate from north-west till 3 AM, when it thanged to 
west-south-west About noon the must pall cleared 
away and the sun shong out with great splendour From 
this hour to midnight, the following most remarkable 
observations were made (see table) . 

Except a few cirrus clouds which appeared about one, 
three, four, and ten o'clock, the sky was cloudless 
throughout, and during the evening the stars sparkled 
with unwonted brightness in the dark blue sky 

These remarkable atmospheric conditions vere strictly 
confined to the higher region of Ben Nevis. Fog'o1 cloud 
covered the lower hills and filled the valleys all the after- 


the sea of cloud The sunset of the 25th, as well as the 
sunrise of the 26th, was very beautiful On the 26th 
pressure remained high and steady, wind south-westeily, 
Sky generally clea1, and temperatuye and humidity equally 


ee 


noon, 1t rose sometimes as high as the “plateau of 
stoims," but was mostly below 3000 feet on Ben Nev 
and during the time no otheisfftill showed itself through 
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remarkable as on the preceding day — Indeedat2 P M the 
relative humidity, which was lower than could be calculated 
from Glaisher's Tables, was only 34 At 3 PM tempera- 
ture had fallen 6^9, humidity risen to 96°, and a hght 
fog ptevailed for the next four hours the wind having 
shifted from south west to west-north-west About 7 P M 

the sky again cleared, temperature steady, rose from 28° o 
to 36? o at midnight, and a humidity as low as fg was 
observed The gieat significance of these ob.ervations on 
Ben Nevis will be more apparent when com; ared with the 
anticyclone which overspread so laige agpart of north- 
western Europe at the time, to which, being situated on 
its west side, we owed the mild weather of Chiistmas, 1883 


. 

In addition to the hourly observations, the“observers 
have hàd for some time back to conduct a constant war- 
fare with the 1apidly-accumulating snow Every now 
and tle» all hands hid to be turned out to clear the 
doors and findows of the observatory , and it sometinfes 
happened that, when they went out for this purpose, the 
snow drifted ın so rapidly that ıt was almost impossible 
to shut the door again The device of the snow staircase 
tot over the difficulty to a large extent as regards the 
door, and it 1s proposed to build tubes with short lengths 
of rectangular wooden framework, passing® fiom the 
windoWs up to the surface of the snow At the “upper 
end of these will be placed, at night or during heavy 
snowfalls, light canvas doors, which can be afterwards 
removed and additional lengths of framework added 
according to necessity. The chimney will be lengthened 
In a similar way by means of iron tubes, which Bave 
been sent up fo: the purpose In this way the difficulties 
of the present winter will be met For the future it 1s 
proposed to get over the difficulty of the accugiulating 
snow by building an observing tower at some little dis- 
tance fiom the living-rooms In this tower there will be 
several stories with dgors to the four cardinal points of 
the compass, so that the observers may use for exit and 
entrance that st@ry which is nearest the snow level, 
and that door which happens to be on the lee-side 
of the tower In the ground-floor of thgs tower it 1s pro- 
posed to place a seismometer and self-registering mag- 
netic insttuments On the roof will be placed an 
anemometer for measuring the direction and strength of 
the wind It 1s proposed so to ariange thi instrument 
that its indications can be read inside the tower This 
appears to be essential, for during the storm gn the 12th 
ult it was found impossible to go outside the observa- 
tory,.so fhat wind observations" are wanting in®the dfly 
sheet on that very interesting, occasion The observing- 
tower wy] e connected with the rest Of the buildings by 
a covered way of some length fitted with doors to cut off 
the hot air , and in all probability the accommodation of 
the observatory will beemcieased by the addition of an 
ollice, or expeimenting room and one or more small 
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business, and for the convenience of scientifc men who 
fay wish to make a visit to the observ&torys for the 
purposest*of scientific research 

For reasons sufficiently explained, the staff has scarcely 
had @me as yet to go beyond the mere routine of obser- 
vations above mentioned, but none of the valuable 
suggestions which Mr Omond and the directors have 
received have been lost sight of A beginning has 
already been made ın the collection of meteoric dust , in 
fact Mr Murray cariied down with him a portion of the 
iesidue obtained by melting consideiable quantities of 
surface snow This 1s now being examined, and we 
shll dqubtless hear By and by whether it 1s all of pwiely 
local, or partly of volcanic or cosmic origin 

It 1s 1gtended, as soon as proper ariangements can be 
made, and the concurrence of the Post Office authorities 
obtained, to commence a series of simultaneous observa- 
tions on earth currents along the cable from the summit 
of Ben Nevis to Fort William, and along a telegraph hne 
from Fort William to some other station not far above sea- 
level By means of this horizontal and vertical explora- 
tion we hope to obtain some interesting gata (either 
positive or negatives regarding the origin of the variations 
of terrestrial magnetism, aurore, &c The cable will 
also be turned to account for observations on atmospheric 
electrigty These plans are mentioned partly to show 
that the directors are fully alive to the manifold uses to 
be made of their stronghold upon Ben Nevis, partly to 
incite ooo men generally to favour us with then 
suggestions for the full utilisation of the observatory, not 
only for meteorology, but for physical science in general 

It would take too loftg to dwell at length*on all the 
interestingPcasual observations recorded in Mr Omond's 
log, a detailed account of which will probably be *iven 
hereafter by Mr Omond himself It may be interesting, 
however, to allude to the fiequently occuring spkeno- 
menon which he calls “Glories” The shadew Qf the 
head or hands of the observer is frequently seen On the 
clouds in the valley to the north-east surroundéd by a 
halo of colour The phenomenon appears to be akin to, 
or identical with, the mist phantom so well known under 
the name of the “ Brocken Spectre” The occurrence of 
this phenomenon is by no means so 1are 1n this country 
asmarfy suppose The writer of this notice saw it to perfec- 
tion three years ago in Skye A party of four orfiveof us 
were standing on Sgur-na-Panachtich, or e of the Cuchullin 
peaks, we were looking down on the dark rock basin of 
Coruisk, in which was floating a cloud of mist The sun 
was dow behind us, and, projected on the mist, we saw 
what appeared to be gigantic dark shadows of ourselves 
completely outlined with a glory of rainbow colours 
Each cogld see his own spectre best, but also those of 
his neighbours more or less distinctly The figures 
imitated every motion we made, and, when we whirled 
our alpenstocks over our heads, thg antics of the phan- 
toms were most weird and awe-inspiring 

We spent the night of the 26th at €he Observatory 
Dung the first watch, that 1s, up to about one o'clock in 
the morning, we gat up, and went out with the observer 
when h» made his hburly observations The air felt quite 
mild, although the temperature was about tite freezing 
point, the sky was perfectly clear, and the stars shone 
brilhantly Mr, Omond brought out his telescope, and 
we lay down on the snow and examined Jupiter and his 
satellites, fiJed ou: eyes with the beauties of the Pleiades, 
and exhausted our little stocks of*astronomical know- 
ledge by *aming such constellations as we happened to 

now 

The staff had irfusted én providing each ef,us with 
a bed, we this Mad good opportunity of testing their 
sleeping accommodation, which turned out to be excel- 
lent Neat morning we rose te see the sun rise, and 


bedrooms for the use of inspectors or others J temporary 


were richly 1ewarded About eight o'clock a ribbon òf 
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bright crimson appeared behind Schiehallion, which de- 
loped a gorgeous succession of tints ending im coppe! 
colour and brick red, under the gradually rising sun , to 
iight and left appeared the peculiar green colours so 
marked in the recent remarkable sunsets, to which the 
Ben Nevis sunrise showed a great resemblance The 
greater part of the horizon was clear, and we had a view 
of the surrounding mountains seldom, if ever, equalled in 
summer time for beauty of colour Bes More, the range 
of Glencoe, the Peithshire Hills, the whole length of the 
Caledonian Canal, the Cuchullin Hills, could all begseen 
with perfect distinctness The white snow on the black- 
blue hilltops, and the bright 1ed of the withered heather 
and bracken lower down, afforded contiasts of colour to 
be seen at no other season Some of the hillgides shone 
in the sunlight like bronze Others glowed like the 
richest velvet, and the valleys were filled with the subtle 
blue haze that gives such a charm to the scenery of the 
west of Scotland 

We naturally congratulated Mr Omond on the weather 
he enjoyed on Ben Nevis, but ıt appeared that the treat 
was as great for him as for us Since he began his seclu- 
sion on November 11, there had been just three fine days 
—the day on which he went up, Christmas day, and the 
day following, all the rest of the time the most he had seen 
wasan occasional glimpse of a snow-covered mountain-peak 
thiough a ho% in the mist Our good fortune had been 
gieat , and, although it might have suited the maim pur- 
pose of our visit better to have been detained by mist and 
sleet, or to have seen the observatory in the process of 
being buned in a snow-drift, we 1esigned ourselves with a 
very good giace to what the Fates had sent us 

After sharing the 1egulation breakfast of tinned mutton 
and coffee, we went out once more to see the observers at 
work We then had an oppoitunity of seemg the pre- 
cautions, which they find it necessary to take in tem- 
pestuous weather when thev have occasion to go near the 
edge of the narrow plateau on which they Ine For 
sanitaiy reasons it 1s necessary to carry all the refuse of 
the observatory to a considerable distance, where it 1s 
thrown over a cliff In winter, when this cliff is covered 
wfth a treaeheious cornice of slippery snow, and the wind 
blow s"so hard that the head of a meat tin thrown to wind- 
waid 1s often carried. right back to leeward of the moun- 
tain, the footing at the edge 1s anything but secure On 
such occasions two of the observers go abreast with the 
pail of eubbish between them, and each is 10ped to one 
who goes behind with an 1ce-axe to steady him in case of 
accident 

By 11 o'clock the barometer had begun to fall, and the 
humidity of the air had greatly increased Mr Omond 
therefore warwed us that, unless we were prepared to 
1ncur the risk of detention, we had better depart Accord- 
ingly we packed up our trophies, consisting of the residue 
above mentioned, pregnant with the potentiality of cosmic 
and volcanx dust, a bundle of Mr Omond's daily sheets, 


*| and a httle shrew that had been killed on the previous 


evening, the first of a cólony of these animals who, with 
seveial weasels, had taken up their abode in the outer 
diy stone wall of the observatgry Asmught be expected, 
animal life 1s very*scarce ın winter on the top of Ben 
Nevis No deer o ptarmigan had been seen, only the 
tracks of foxes, which abound in certain parts of the hill. 
*The only living things we had seen in the snow-covered 
part of the hill were large numbers of a dipterous fly, 
which wé found every now and then crawling on the sur- 
face of the snow 
Having kidden farewell to Mr Omond and his com- 
panions, and wished them good luck and a continuance 
heir present good heal and spirits during the rest of 
the wintér, we commenced our descent at 1130 ‘The 
bottom was reached, after several halts to enjoy the 
magnificent view, in about the same time as it had taken 
us to ascend Y 
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In such*weather as we had the ascent of Ben Nevis 1s 
decidedly more pleasant and less fatiguing than in 
summer It is well, however, to warn the readefs of 
NATURE that our case was exceptional, and that under 
adverse cuncumstances such an enterprise is likely to be 
both unpleasant and dangerous G CHRYSTAL 





THE REMARKABLE SUNSETS * 


NFORMATION with regard to these beautiful pheno- 
«nena and then cause 15 rapidly bemg collected, and 
at the same time the opinions. of those who have given 
most attention to them aie being stated, both here and on 
the Continent Among the latter we may refer to a me- 
moir presepted by Prof Forel to the Société Vaudoise 
des Sciences Naturelles, on the 19th of December At 
the beginning of the displays in Switzerland, M Forel 
ascribed them to those causes which produce the ordinary 
after-glow so beautifully visible in mountainous countries, 
and at first he considered that the meteorological conditions 
were such as to favou: this view Further inquiry, however, 
he now states has made this hypothesis absolutely unte- 
able One of his arguments 1s that the glows which first 
appeared in November and then decreased to 31d Decem- 
ber iegained a maximum on the 24th and 25th Now 
from the 22nd to 26th December, Switzeiland was the 
centre of a maximum of atmospheric qressure, the 
barometer being higher there than in any of the suriound- 
ing counties Exactly the opposite heldin November, and 
this confiims him in the idea that meteorological factors 
alone do not suffice to explain the glows He also 
desciibes the dates and tracts of the chromatic pheno- 
mena observed, and considers that then origination in 
Krakatoa 1s a simple and sufficient explanation La 
Nature for the 29th ult contains an interesting. com- 
murication from M Van Sandick, an Engineei des 
Ponts et Chaussées, at Pedang, who was an eye witness 
of the later stage of the eruption He was on 
board the Governor-General Loudin, and was close to 
Kiakatoa on August 26th His communication is ac- 
companied by a very detailed map,showing the changes 
which have supervened not only in the Straitsthemselves, « 
but álso on the neighbouring coasts of Java and Sifmatra, 
but we shall 1eturn to this important letter 
The new observatory on the summit of Ben Nevis has 
been utilised for the collection of snow} with ‘a view of 
determining whether or not it contains any dust particles 
This has been forwarded to Mr John Munay of the 
Challenger Commission by Mr Omond the supeuntendent 
of the observatory We may hope to hear soon whether 
the results are positive or negative on this special point of 
inqury We have to call attention to the anportant letter 
of Mr Macpherson published below We learn from the 
Weekly British Colonist, published at Victoria, British 
Columbia, that the sunsets made then appearance there 
on November 27th Long after sunset theelight in the 


sky became mote fervent in colour, till at last the waters : 


in the harbow and straits borrotved the splendid crimson 
Darting and 1apidly moving blood-red rays of light were 
seen shooting far into the sky, suggesting an aurora A 
letter fom St Raphael, on the shoreg’ of the bay of San 
Francisco, dated December 4th, refers to the magnificent 
sunrises and sunsets The date of then commencement 
1s not stated From Kiakhta, on the Mongolian frontie® 
we lean that the glows there began on December 11th, 
and terminated on the 25th oe 

The glows weie seen some t.me before November 6th 
at Kahm Pong, twenty miles north-west of Rarjeeling 


We have received the following further communicatie 
on this subject — - 


THE body of evidence now brought in fiom all paits of 
the woild must, I think, by this time have convinced Mi 
Piazzi Smyth that the late sunnsps and sunsets do need 


some explanation, more particular than he was willing to 
give them § With your leave 1 should like to point-out 
from my o observations and those of others thag, 
“given a clear sky ” and the other conditions pst by Mr 

Smyth, the sunrises and sunsets of other days, however 
bright and beautiful, have 7:07 given any such effeets as 
were witnessed, to take an instance, here on Sunday 
nigh, December 16th I shall speak, chjefly of the 
sunsets 

(1) These sunsets differ from others, first in (hem time 
and their place or quarter Sunset proper 1s, I suppose, 
the few minutes between the first dipping and the last 
disappearance of the sun’s disk below the true horizen , the 
pageant or phenomena we call sunset, however, ynclufes 
a great deal that goes on before and after this The re- 
markable and specific featuwes of the late sunsets have 
not been befo% oi at sunset pioper, they Mave been 
aftei-glows, and have: lasted long, very long, after To 
take mstances from your number of the 13th ult, Mi F A 
R Rassell notices that on Novembe: 28th, the sun having 
set at 355, one after-glow lasted till 5 10, and was then 
succeeded by another “reaching high above the horizon ” 
The day before he mentions the after-glow as lasting to 
520 On fhe 2oth a “foreglow” isgreported as seen in 
London fiom § 30 to 7 30, that 1s more than two hours 
before sunrise, which was at 743 On December rst, 
sunset being at 353, Mr Russell observed an adter-glow 
till 5 35 , on December 4th the first dawn at 6 5,*the sun 
ising at 750, the next day dawn at the same time, sun- 
use 7 51 , that evening, sunset being at PG he observed 
not a glow only but “spokes of rays ffom the glowing 
bank” at 4 45, thatis to say, sunbeams, visible in the shape 
of sunbeatns, 55 minutes aftere sunset Mr Johnston- 
Lavis speaks of the after-glow at Napleé as at a 
maxorium an hour after sunset Here at Stonyhurst on 
December 16th, the sun having set at 3 49, the glow was 
observed till 5 50 Now winter dawns and after-glows do 
not last fsom an hour to two hours, and still less so eday 
after” day, as these have done The 1ecent sunrises and 
sunsets then differ from others 1n duration 

They differ also ın the quarter of the heavens where 
they aie seen The after-glows are not low lingering slips 
of hght skirting the horizon, but high up in the sky, 
somet.mes in the zenith e 

I lfzve further remaiked that the deepest of the after- 
glow 1s 1 the south, whereas the sun below the horizon 1s 
then noithing I see that other observers take notice of 
the same ^" 

(2) They differ in ther periodic action or behaviour 
The fl ishes of crimson and other colours after orginaiy 
sunsets aie irregular, not the same nor at the same time 
for two days together, for they depend upon the acci- 
dental shapes and sizes and densities of the cloud-banks 
or vapoui-banks the sun is entermg or freemg himself 
from, which vary and can never be alike from day to day 
But these glows or, flushes are noticed to be periodic 
before sunrise and ‘afte: sunset Mr Russell furnishes 
exact estimates ef the intervals of time, which he finds to 
be the same day after day ` 

(3) They differ ın the nature of the gouw, which 2s both 
zatense and lustreless, and that both*n the sky and on the 
earth ‘bhe glow 1s intense, this ıs what strikes every 
one, i: has prolonged the daylight, and optically changed 
the season , it bathes the whole sky, it 19 mistaken for 
the reflection of a great fire, at the sundown itself and 
southwards from that on December 4, I took a note of it as 
more like inflamed flesh than the lucid red* of ordinary 
sunset? On the same evening the fields fecing evest 
glowed as if overlaid with yellow wax _ 

But .tes also lustreless * A bright sunset lines the 
clouds $o that their birms look like gold, brass, bronze, or 
steel It fetches out those dazzling flecks and spangles 
which people call fish-gcales It gives to a mfckerel o1 
Üapplec cloudrack the appearance of quilted ciimson 
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éilk, o1 a ploughed field glazed with — icq, These 
effects rgay have been seen in the late sunsets, but they 
are not the specific after-glow , that 1s, without gloss or 
lustrg 

The two things together, that 1s intensity of ght and 
want of lustie, give to objects on the earth the peculiar 
illuminatio which may be seen in studios and other well- 
hke rooms, and which itself affects the practice of painters 
and may be seen ın their works, notably Rembrandt’s, dıs- 
guising or feebly showing the outlines and distinctions of 
things, but fetching out white surfaces and coloured stuffs 
Bod a rich and inward and seemingly self-luminous 
glow 

(4) They differ ın the gegularity “of they colouring 
Four colSurs in particular Ed been néceable in these 
after-glows, and in a tied order of jime and place— 
orange, lowest and nearest the sundown , above this, and 
broader, green , above this, broader still, a variable red, 
ending in being crimson, above this a faint hlac The 
hlac disappears , the green deepens, spreads, and en- 
croaches on the orange, and the 1ed deepens, spreads, 
and encroaches on ne green, till at last one*red, varying 
downwards from crimson to scailet or orange fills the west 
and south The four colours I have named aie mentioned 
in Lieut G N Bittleston's letter from Umballa “The 
sun go@s down as usual and it gets nearly dark, and then 
a bright 1ed and yellow and gieen and puiple blaze comes 
in the sky and makes it lighter again” I suppose the 
yellow here speken of to be an orange yellow, and the 
purple to be, what I have above called lilac 

O1dmary sunsets haveenot this order, this, so to say, 
fixed and*lgnited palette The green in paiticular, 1s low 
down when it appears There is often a trace of olive 
between the sundown and the highei blue sky, but it never 
develops, that I remember, into a fresh green M 

(3) They differ in the colours themselves, whigh are im- 
pure and not of the spectrum The first orange afd the 
last ciumson flush are perhaps pure, or nearly soebut the 
two most remarkable glows, the green and the red, are 
not The green 1s between an apple-green dr pea-green 
(which are pure greens) and an olive (which 1s a tertiary 
colour) it js vivid and beautiful, but not pure The red 
1$ very impure, and not evenly laid on On theeth it 
appeared biown, like a strong light behind tortoiseshell, 
or Deibyshire alabaster It has been well compared to 
the colour of incandescent iron Sometimes ıt appeais 
like a mrxtute of chalk with sand and muddy earths The 
pigments foi 1t would be ochre and Indian red 

Nów the yellows, oranges, crimsons, pui ples, and greens 
of bright sunsets are beautifully pure Tertiary colouis 
may of couse also be found ın ceitain cases and places 

(6) They differ in the texture of the coloured surfaces, 
which are neither distinct cloud of recognised make nor 
yet translucent mediums Mı Russels observations 
should heie be read I have furtlf1 noticed streamers, 
fine ribbing or macketelling, and othgi more curious 
textures, the colour varying with the texture 

In ordinary sunsets the yellows and greens and the 
lower reds look like glass, or coloured liquids, as pure as 
the blue Other colours, or these 1n othei parfs, aie dıs- 
tinct flushes or illuminations of cloud 01 landscape 

I subjoin an account of the sunset of the 16th, wh.ch 
was here very remarkable, from my own observations and 
those of one of the obseivatory staff 

A bright low had been round the sun all day and 
becgme mgre remarkable towards sunset It thea had a 
silvery or steely look, with soft radiating streameis*and 
little colour , 1ts shape wasemamnly eiliptical, the slightly 
longer axis bemg vertical, the size about 20° fiomfthe sun 
each way There was a pale gold colo, brightening and 
fading by turns for ten munutes as the sun went down 
Aftei the sunset the horizon was, by 4 10, lined a long 


way by a glowing tawny light, not very purein colou: and , horizon when the phen 
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dolfhins, or in what aie called gadroons, or as the Japanese 
conventionally iepiesent waves The glowing vapour 
above this was as yet colourless , then this took a beautiful 
olive or celadon green, not so vivid as the previous day's, 
and delicately fluted , the green belt was broader than the 
orange, and piessed down on and contiacted it Above 
the feen in turn appeared a red glow, proadei and burlier 
in make, ıt was softly biindled, and in the ibs or bars 
the colour was 10sier, m the channels where the bie of 
the sky shone through it was a mallow colom Above 
this was a vague lilac The red was first noticed 45° 
above the horizon, and spokes or beams could be seen in 
1t, compared by one beholder to a man’s open hand By 
445 the red had driven out the green, and, fusing with the 
remains of the orange, reached the horizon By that 
time the east, which had a rose tinge, became of a 
duller 1ed, compared to sand according to my observ- 
ation, the ground of the sky in the east was gieen 
qr else tawny, and the crimson only in the clouds A 
(eat sheet of heavy dark cloud, with a .ieefed or 
puckered make, drew off the west in the course of 
the pageant the edge of this and the smaller pellets of 
clond that filed across the bright field of the sundown 
caught a livid green At 5 the red in the west was 
fainter, at 5 20 ıt became notably rosier and livelier , but 
it was never of apuicrose A faint. dusky blush was left 
as late as 5 30, or later While these changes were going 
on in the sky, the landscape of Ribblesdale glowed with 
a frowning brown 

The two following observations seem to have to do 
with the same phenomena and theircauses For some 
weeks past on fine bright days, when the sun has been 
behind a big cloud and has sent up (perspectively speak- 
ing) the dark crown or paling of beams of shadow in 
such cafes commonly to be seen, I have remarked, upon 
the ground of the sky, sometimes an amber, sometimes a 
soft 10se colour, instead gf the usual darkening of the 
blue Also on moonlight nights, and particularly on 
December 14, a sopt of brown or muddy cast, never 
béfore witgessed, has been seen by more than one 
obser®er, in the sky GERARD HOPKINS 

Stonyhuist College, Decembei 21, 1883 


THE remarkable phenomena afte: sunset which, ac- 
coiding,to NATURE, were seen in the second half of 
Novembei in England, Italy, at the Cape, and a little 
earlier in many parts of Asia, could be observed almost 
all over Austria and Germany I saw them myself in an 
especially distinct appearance here on November 22 and 
29 Soon aftgr sunset on November 22 (at 4 30 pm a 
crimson glow was seen in the direction of south-west, 
and while everybody was supposing that some large 
piintworks lying in that direction were on fire, the glow 
was getting.more intense, and at 5 pm the whole of the 
western sky assumed a bluish purple hue which rose up 
to the zenith while the sun was sinking lower, so that the 
glow could be attributed only to ah atmospheric pheno- 
menon About an hour after sunset the colour of the 
sky was almost violet, with* which the phenomenon 
disappeared 

According to German papers, a phenomenon of this 
&ind and intensity was never before observed in Central 
Europe Dr Assmann, director of the Meteorological 
Observater$, Madgeburg, attempts to explain these phe- 
nomena by the reflection. of sunlight fiom the upper 
strata of our atmosphere, highly saturated with. aqueous 
vapour, owfhg to its comparatively high temperature. 

phenomenon could got be attributed to electrical 
cAuses, aseat that time not the slightest magnetic dis- 
turbance could be observed at the Prague Observatory. 
In the spectrum of this light uncommonly stiong “rain 
bands” were seen Ag the sun was about 18}° below the 
mena began (before sunrise) or 


distinctly textured ın hummocks, bodies like a shoal of ceased (after sunset) the reflection was °calculated to 
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have taken place at a height of about fifty Englısh 
miles 
Does it not strike you that the glow was observed at 
earlier periods the more we advance towards the east— 
the source of the late Java eruptions ? B BRAUNER 
Bohemian University, Prague, December 18, 1883 
è 


THE late splendid sunsets which have so vividly 
attracted the attention of men of science and of the 
general public were so remarkable and of so long a dura- 
tion 1n the clear atmosphere of the Castilian zableland, 
where sunsets are usually dull, that they have not failed 
to impress observers with the notion that they were due 
to other caùses than those of common atmospheric re- 
fraction and reflection 

When the phenomena had already lasted four or five 
days, I read Mr Symons’ letter, published ın the Zzzes 
of the Ist mst, and I thought that possibly evidence 
might be obtained towards the confirmation of this theo 
1f the sediment of fresh-fallen snow was thoroughly 18- 
vestigated , for if the dust of Krakatoa was really reflect- 
ing in the higher regions of the atmosphere the sun’s 
rays, some of it must necessarily be descending towards 
the eaith 

Luckily on the 7th of this month, and whgn the pheno- 
menon was at its height, and had already lasted for about 
eight days, there was a fall of snow at Madrid, of which I | 
naturally profited, submitting ıt to a thorough investiga- 
t.on, the results of which, I think, will throw some light 
on so remarkable a phenomenon 

The snow analysed was obtained from what had fallen 
on some zinc plates before the exposed windows to the 
north of my house, which 1s situated at the extreme north 
end of the town, wheie there aie no buildings facing it, and 
also from what my friend Dr Francisco Quisogaerathered 
fiom the windows of his house, situated about a mile to 
the south-east of mine , and un both the same substances 
were found 

The snow yielded about a litre of water, which, when 
the sediment had collected, was decanted, and the soid 
part dried at a temperature below that of bolling evatei 
The diy powder was then tested for magnetism and 
it was found to be extremely magnetic It was then 
incinerated on platinum foil to a. bright red heat so as to 
destroy organic substances, and the remaining dust was 
then submitted to microscopical investigation The 
greater part of it is made up of what probably is the 
natural dust of the atmosphere of Madrıd , of particles of 
m ca, generally brown, and similar to that of the Guadar- 
rama range, and in various states of decomposition, 
splinters of quartz and felspar, the greater Dart of it ortho- 
clase, some small fragments of tourmaline, magnetic iron, 
and fragments of diatoms — Besides these mineral sub- 
stances, which may probably be traced to the rocks 
forming the vicinity of the capital, some others were 
found for the presence of whichat 1s difficult to account 
The most remarkable are small paiticles of a foliated 
mineral of a yellowish colour, perceptibly dichroic, and 
which between crossed Niehols 1s extenguished when the 
cleavage traces are parallel to the principal section of the 
polarising Nichol, the interference colouis being of 
bright blue, and red, and yellow colours Treated by 
boiling hydrochloric acid for twenty minutes, not a trace of 
action was perceived These characters are eal] referable 
to a 1hombic pyroxene, and judging from its dichroism 
this substance may be taken for a hypersthene, which 
has besides a most striking resemblance *to volcanic 
hypersthene In addition to this mineral, small partides 
are found which appear td be referable tœ commén 
pyroxene of a yellowish colour, of active action in 
polarised light, and the extinction not taking place 
parallel to what seem to be the edges of the prism 
Besides these minerals some cé&puscles are found of 
hardlwany action on polarised light, and sometimes full 


of globular froncretions and other kinds of microliths 
which, if see in products of a volcanic region,! wouk 
not hesitate in considering of volcanic origin 

These are the principal substances which an investiga 
tion of the sediment of the snow which fell in Madrid or 
the 7th inst have revealed, and though I am fai fron 
asserting that what appears to be foreign to the atmo 
sphere of this part of the world is referable to the dust o. 
Krakatoa, if further analyses in other parts of the worlc 
should show these same substances floating in the atmo. 
sphere, there would be powerful reasons for inferring thai 
the gorgeous sunsets of the past, months have begn 
brought about in consequence of that stupendoustdisplay 
of the volcanic fortes of our globe 

It is already remarkable Coincidence that hypersthene 
shoulé have been found both by MM  Daubrée and 
Renard in their respective analyses of the ashes collected 
in the vicinity of Krakatoa JOSEPH MACPHERSON 

Madrid, December 22, 1883 


COMPLYING with the 1equest contained in your “ Notes’ 
of Decembgr 13 (p 157), I would say that the appear- 
ances, alieady fully desciibed by so enany of your corre- 
spondents, commenced here on December 1 On that 
day I made an entry ın my note-book as follows —*' Per- 
fectly calm at sunset, with a light haze of a mse tint 
rolling away from overhead towards the west-south-west 
horizon The colours of the sky,were a very pale green, red, 
gold, and pink , and, as the light faded away, the south- 
west was one mass of deeprichied The crescent moon 
(a little over eighteen days old) in the 1efractor was of a 
pale green*colour, and the brigift limb seemed Jo extend 
to an extraordinary distance round the dark b@dy Baro- 
mete? falling ” 

Agam “December 2— Sky clouded over by 1 pm 
Sunset, as seen between breaks in the clouds, was again 
of a recen red Barometer steady ” . 

" December 3—Ramy and very dull 
steady " 

“December 4 —Sunset, as seen through the clouds 
along the horizon, was again of a deep red colour, gradu- 
ally shading off into a pale rose tint towards the zenith 
The moon, Fomalhaut, and Vega seemed t» float in a 
pale fose sea, whilst thin fleecy clouds as they "drifted 
across the moon's face were of a beautiful pale green 
This appearance—as did that on the 1st—lasted for about 
an hour and a quarter after sunset, the rest of the sky 
bemg covered with clouds, some faintly reflecting the 
various tints Barometer falling ” ° 

I should not omit to mention that the sunrises were 
also, more or less, of similar character Since the 4th 
we have had very bad weather, gales from both north 
and south, heavy rains, and snow. Yet the sky, when 
occasionally glimpsed at sunset, seems to bear traces of 
the safne appearances WEJ 

Constantınople, December 21, 1883 


IN addition tó the remarkable sunsets which have led 
to such a large amount of conespondence in. NATURE 
and elsewhere, there 1s another agd possibly a related 
phenomepon to which my attention has been directed 
during tne last few weeks From country friends I learn 
that the nights, in the absence of the mgon, and even 
when cloudy, have been remarkably hght for the time of 
year I cannot profess to have witnessed this phenome- 
non myself, living as I'do in the midst of London, where 
the perpetual glare of gas renders any satisfactory esti- 
mate of the atmospheric luminosity quite nopeless It 
would be, interesting, however, to learn whether other 
observers more favourably located „haye noticed this 
effect It occurred to me that the phenomenon might 
perhaps be connected with the volcanic dust éheory of 
the sunsets, being, in fact, a result of the shght phos- 
phorescence of this dust Whether the latter exhibits 
any degree of phosphorescence could be readily deter- 
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* mined by those who are fortunate eas] tę possess a 
specimen, by means of Becquerel’s phosphoroscope 
R MELDOLA 
€1, John Stieet, Bedford Row, WC, Dec 31, 1883 


IN corroboration of what Messrs Beyerinck and Van 
Dam noticed at Wageningen in connection with the late 
storm, I write to tell you that on the morning of 
December 12, after the heavy rain which accom- 
panied the gale had ceased, the windows of my house, 
which is isolated and eaposed, were covered with a 

e grayish sediment, just as your correspondents describe it 
It will be interesting, now that attention has been drawn 
to the fact, to know if the phenomenon, the result no 
doubt@of dust brought? down by tle ram, has been 
observed elsewbere e F M BURION 

Highfield, Gainsborough, December 24, 1883 


I SUBMIT to you two slides of dust from windows, de- | 


posited during the storm of December 12 When theg 
contained salt crystals are dissolyed by adding distilled 
water, the appearance much 1esembles that recorded in 
NATURE of Deeember 20 The material, scraped from 
windows cleaned just before the storm, where the original 
diop-marks are still unaltered, was put on the cleaned 
slidg$, and a diop of distilled water added Should my 
surmise be confirmed, and any of your readers desire to 
have specimen slides, I would forward a limited number 
on receipt of sixpence each to cove: postage and trouble 
Descriptions I have received from America, either in 
letters orenewspapei cuttings, show an identical sequence 
of appearances At “Poughkeepsie, on thé Hudson, the 
file engines were called out on the morning of November 
27, and ‘‘this spectacle has been witnessed evfry clear 
evening for several days past, generally between a quarter 
past five and six o'clock” A letter from Dorsey Wermont, 
*Novembei 29, describes “a very unusual exhibition. in 
the skies for the past three or four evenings It has been 
clear, and the colouring intense, from flame tô a delicate 
pink, and the clouds off at a distance would look light 
green It gave an impression of an intense fire the 
other side of the West Mountains, and colouiing the entire 
sky” e J EDMUND CLARK 
York, December 22, 1883 * 


THE accompanying extiact may be of seivice to you 
Sapporo 1s in the northeinmost island of Japan (Yeso), in 
lat 43° N , anl long (cea) 141° E As the telegraph 
rgmifies through all parts of Japan, 1t 1s improbable that 
any considerable local eruption would have taken place 
to account for the phenomenon without news of 1t having 
also reached the Officzal Gazette ROBERT BEADON 

IIfLee Park, Lee, Kent, December 14, 1883 


Extract from Japan Weekly Maz (published in Yoko- 
hama) of October 20,1883 (The Oficial Gazette ıs the 
Goveinment gazette published in Japanese )—“ Fhe 
Officia] Gazette states that, since the 13th inst, a con- 
stant haze has pervaded the atmosphere of Sappoio, and 
that the sun agd moon are of a blood red colour Clouds 
of ashes fall confinuously The phenomenon is ascribed 
to some volcanic eruption.” . 








NOTES 


Pror @OWEN has received the honour of KCB as an 
écknowjedgment of his eminent services foi sixty yegis to science 


and the public interests ` 


Pror W H Macxiwtosi has been elected®o ghe Professor È 
ship of Comparative Anatomy in Trinity College, Dublin, vice 
ProfeMacalister, F R S , who resigned on his appointment to 
the Anatomy Chair at Cambridgé . 


By the death of the well known mathematician, the Rev W 
Roberts, M A., the Rev Richaid Townsend, MA, F R S,, 





b&comes a Semor Fellow of Trmty College, Dublm, theieby 


vacating the Professorship of Natual Philosophy held by him 
since 1870 


TUE vacancy ın the Professorship of Geology and Mineralogy 
in the University of Dublin has teen filled by the election of 
Prof Sollas, of University Colleze, Brigtol, This appointment 
will give great satisfaction, and will afford Mr Sollas large 
opportunities for palzeontological research , the large oellections 
of fossil plants and vertebrates m the museum in Dublin remain- 
ing to this day almost unknown 


THE Swedish Government intend to estaklish a botanico- 
physiological station in the north of Sweden for the study of the 
flora and the diseases of the crops 1n that part of the country 


THE Finnish Goveinment have ordered a steamer to be 
specially built in Sweden foi the scientific researches about to 
be prosecuted 1n the Baltic 


M Houzeau, who was only recently appointed director of 
the Brussels Obser vatory, has resigned his post, and 10 1s reported 
that M de Konkolly of Gzalla Observatory, Hungary, will 


succeed him 
e 


Pror Maurice Levy has been nominated member of the 
Paris Academy of Sciences in the Section of Mechanics, 


THE Prince of Wales, as President of the Society of Arts, 
has transmitted to Lady Siemens the 1esolution passed afte: the 
death of Sun Wiliam Siemens, by the Council of that Society, 
and in doing so has expre.sed his own appreciation of Sir 
Willian Siemens's Jabours 


Scfence had quite a field-day in Perth on December 20, when 
the Natural History Society of the Fair City formally opened 
its museum Prof J @eihie of Edinburgh, who was for 
some time president of the Society, opened the proceeding 
with an addiess in. which he pointed out what such a local 
me@seum should be Othe: speakers followed, and from the 2oth 
to the 231d was an almost continuous conversazione, in which 
exhibitions, demonstrations, and lectures were given ‘The 
electric light flayed a prominent pait, and the objects brought 
togeshei fo: the ins 1uction and enjoyment of the many visitors 
represented all departments of science The enteipiise of the 
Peithshire Society 1s exceptional, and they have reason to be 
proud of their museum, reading, lecture, and other rooms, all of 
which, we have no doubt, will be put to excellent practical uses 


THE meteorological obsei vations taken during October, 1883, 
at St Ignatius’ College, Malta, by the Rev James Scoles, SJ, 
have been received Fo: the month the means were— pressure, 
30 283 mches, temperature, 67°98, daily range, 10'2, 
elastic force uf vapoui,eo 498 inch, and humidity, 76, rainfall, 
2 67 inches, and days of rain, 129 velocity of wind per how, 

4 miles, shy, a thud covered with cloud , temperature of sea, 

. 
72? o, with a nfonthly range of 4^0, and thunderstorms and 
other electiical phenomena on the 4th, roth, iith, 12th, 
13th, 15th, 26th, and 30h Atmospheric pressue was thus 
fully a fourth of an inch below the mean, temperature 3° 4 
lower ,than usual, and rainfall about half an inch less This 
Society has peculiai facilities for prosecuting metecrol gical and 
other researches through its widely scattered semnaries and col- 
leges, antl we have the greatest pleasure in noting the increasing 
readiness with which its ~yvices are given to science 
. 


Mr H H JonHNsTON will give a discourse on ‘‘Kilmma- 
njuo, the snow clad Mountain of Equatoril-Afiica,” at the 
Royal Institution, $ Friday evening, January 25 Prof 
Bonney's discourse of **The Buildng of the Alps," announced 
for that evening will be given on Apul 4 e 
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HERR STEINEGER has been so fortunate as to secure eleven WE have Si we the report foi the year» 1880 and 1881 of *. 
crama and numerous bones of the extinct sea-cow, Rhytza | the administration of the artist c and scientific collection m the 
stellert, which have been forwarded to the Smithsoman Institu- Royal Museums of Dresden The Zoological and Anthropolggi- 
tion at Washington ca] Museum was visited by 61,129 persons ın 1880, and by 65,455 
im 1881 An index to Reichenbach’s oinithological jvorks has 
been prepared by the director, Dr A B Meyer, who has also 
issued an important work on the picture-wiitings of the Eastern 
Archipelago and Pacific Island- The staff of this museum now 

A Tones correspondent wiites from Iceland that repoits of a | Consists of the Director, Th. Kirsch, curato, L Romei and 
volcanic eruption ın the interior were current last yea, and were | J € G Wilhelm, fust and sezond conservators, C A Kippe,e 
founded on peculiar appearances of the sky, and especially on | Prepare: of specimens, a scientific assistant, and two attendants 
the observation rom some of the remote inland farms of columns | The zoological and anthfopological collections were enriched in 
of smoke or vapour rising m the far distance Nothing definite | the years 1880 and 1881 by 2242 spefimens of the higher Snimals, 
has, however, been asceitained as to these phenomena An un- | and 17,753 of insects by 237 anthiopological and 1351 ethno- 
usually large number of scientific men, geologists, botanists, and | graphic objects, including 61 ciana and 56 photographs and 
philologists, chiefly German and Swedish, have this year visited | drawings cf human types from vaiious quarters The hbraiy 
Iceland and investigated its structure, Aora, and language , and p attached to this department was ncieased by 332 works, includ- 
at present Prof Sophus Tromholt, well known im scientific ® Mg donations from the British Museum, Smithsonian, and other 
circles by his researches as to the aurora borealis, is pursuing | Sources The systematic catalogue of the fishes was completed 
these investigations here, and in‘ends to remam a'l the winter, as, | m three vol mes, with alphabetical index of Me 294 genera, 726 
from the clearness of the atmosphere and the frequency and | Species, and 2901 specimens contained in the collection The 
brillancy of the aurora, Iceland is exceedingly well suited for | Pests, to the number of 800, were also rearranged and catalogued, 
his observations e > and progress was made with the catalogues of the birdsfro n 
No 1688 to 2948) and insects (Hymenoptera concluded, Dipteia 
thoroughly revised, of Coleoptera three families arranged and 
catalogued) . 


A SPLENDID meteor was seen at Frankfoit-on-the- Mainegon 
December 8 at 645 am It moved from west to east, and 
illuminated the whole neighbourhood 


THE extensive collections of American Coleoptera made by 
the late Dr J L LeConte, containing an immense numbe of 
original types, become the property of the Museum of Compara 
tive Zoology of Cambridge, Mass MEssrs BDAJLLIERE AND Co, of Payis have issued the first 


number of a new scientific weekly, Sczence et Nature, @fofusely 
THE French Société des Electriciens has completed its illustrated. 


arrangements, and has been divided into «1x sections —Theo- j 

retical electricity, M Marie Davy pre ident , Dynamo-elactrical M Ep MALLY has brought ou-, in two volumes, a ** Histoire 
machınery, transmıssıon of force to a distance, distribution of | de PAcaémie Impérial et Royal de Bruxelles," from which E^ 
eneigy, M Tresca president , Electgic lighting, M Du Moncel | much go@d work has emanated Te history abounds 1n interest, 
president, Telegraphy and telephony, M  Blavier president, | F Hayez of Brussels is the publisher, 


Electro-chemustry and electrotherapy, M Jamin president SPAIN does seem to be progressing in the right direction We 


WHEN Arago was director of the Obset vatory of Pans, ehe | béve the second volume of Mr, F Gillman's very useful and care 
dotation of this establishment was less than 40007. a year This | fully compiled ‘‘Enciclopedia-Popula Ilustrada ” Madrid), - 
sum was greatly mcreased when Leverrei was appointed byi | With a large atlas of plates Also the first number of Za Z#dus- 
Napoleon III, and before his death it had iedthed 10,000/ iria Ibérica, a weekly paper devotec to the industiy and science 
Now the sum allotted 1s about 16,0097 , although the meteoro- of the whole peninsula, well printed and, to judge from the first 
logical department ha» been set apart as a special service number, judiciously edited 


MrssRs CHARLES GRIFFIN AND Co announce the followipg 
scientific publications as forthcoming —‘*A Manual of Geo 
logy,” by Robert Etheidge, F RS, and Prof H G Seeley, 
ERS , “A Manual of Chemist y," by Piof Dupré, ERS, 

From advanced sheets of the Proceedings of the Anthropo- | and Dr H Wi.son Hake, “A Manual of Botany the Mor- 
logical Society of Washington, Col F A Seely of the Umted- phology, Physiclogy, and Classification of Plants, for the Use 
States Patent Office, we learn fiom Science, publishes a pamphlet | of Students,” by Prof W R M'Nab » “A Pocket-book of 
entitled “An Inquny into the Ougm of Invention” The | Elfctical Rule: and Tables, foi the Use of Electricians and 
author is accustomed, day by day, as new claims for patents | Engineers,” by john Munio, C E., and Andrew Jamieson, C E , 
come before him, to eliminate the. successive steps in the classes | F R S.E 
of machinery until he reaches tffe fundamentelidea This 1s 
the plan pursued in tracing backward the whole subject of 1n- 
vention to its sources m the mind of piimitive man The subject 
1s illustrated, first, by the story of the steam-engine, and then by 
the examination of the bow and arrow and other implements of 
the lower races The author rejects Prof Gaudry's DryÓpithe- 
cus, and affirms, ** Obviously, archeology can ind no trace of a 
remoter age than that of stone, but I mistrust that the thoughtful 3. 
anthropologist will accept the evidence of earlier ages, oue of i A i . 
which, taking one of its perishable nffterials as the typeeof all, i PHYSICAL NOTES * ° 
we may call the age of wood Still farther back must he an f 7 
age, as indefinite in duation as any, when man existed im. tus M. E REYNIER has described, in / Electricien, a research 

, made by him on the maxima nd minima of electiomotive force 
rudest condition, without aits of any kang, except such as he | of certain batteries m which polarisation takes place These he 
employed m common with Juwer animals fand this 1s the true calls ‘‘single electrolyte" batteries, instead of ^ smgle-fluid ” 
IA batteiie-, following a suggestio: of the late M Niaudet The 


THE Italian Geographical Society awards its gieat gold medal 
to Count Pietro Antonelli, m consideration of the mmpoi tant 
results of his "ast Journey to Shoa ° 


THE additions to the Zoological Sosiety’s Gardens during the 
past week mcłude a Rhesus Monkey (A/acacus rhesus) from 
Ipda, presented by Miss P Ciabtre2, a Campbel’s Monkey 
(Cercopithecus ca.npbellr) from West Africa, presented by Mr 
Walter van Weede, an Alligator (Aligator mussissepprensts) 
from the Mississ ppi, presented by Mi Thick, a Ping-tailed 
Coati (Wasue ruja) from South America, deposited e e. 
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difference consists ın the relitive size of the electrodes For 
example, ın tLe case of a zinc-coppei cell containmg a single 
electiolytic fluid, the maximum cell 1y made pith a kathode of 
sheet coppe: folded and curved, presenting oo me» as much 
surfaee as the thin copper 10d which serves as anode, whilst in 
the minimum cell the pı portion is reversed, «o that the polarisa- 
tæn at the surface of the copper attains at once its maximum 
value The value of the E M F of the cells when filled with 
dilute sulphwic acid, and having the zinc amalgamated, was 
1 072 vÉlts maximum, and o 272 volts mmmum Many other 
electiolytes were exammed by M Reynie: ‘Lhe electromotive 
forceewas measured upon a gahanometu of high resistance 


M REYNIER has suggested a modification of his maximum 
cell to serve as a standaid of electiomot.ve foice—namely, a cell 


e having a very laige copper electrode, and a very small amalga- 


mated zinc electiode, immersed 1n a solution of sea salt Accord- 
mg to M Reymer, this battery has anŒ M F of o 82 volts, and 
maintgins this value withif 1 pei cent, evgn when the cucuit was 
loosed for two hours through a iesistance of 820 ohms M 
Reyniei prefeis this combination tə orf contaimng sulphate of 
zinc in solution, because of the hability of the latte: salt to 
contain fiee acid 


M HENRI BECQUEREL has been pusuing his 1eseaiches upo$ 
the mfra-1ed rays of the spectrum Fon the mvestigation of this 
region theie aie four methods, the first of them involving the 
use of a hnne-th& mope and a rock silt prism, the second, 
Abney's photogiaphic method , the thnd, Langleys method, 
with bolomete: and a ieflecting. diffraction grating , the fourth, 
thateof Becquerel, depending upon the discovery that the mfia- 
red‘iays have the effect of extmguishing the glow of a phosphor- 
escent body exposed previously to ultra-violet 1ays M 
Becquerel finds that watei, fo. example, gives in the region to 
which this method 1s applicable thiee well marked absorption- 
bands, having wave lengths respectively of 930, 1080, and 1230 


THE newest result e Becqueiel’s reseaiches is worth more 
than Bessng mention He finds that there exist in this wholly 
invisible 1egion of the spectrum bnght-hne spectta—gqually in 
visible, of couise—yust as ın the visible parts of the spectium, 
ob ervable in the 1adiations of hot vapouis Thus, incandescent 
sodium vapou prints upon the previously **insolate phosphor- 
escent substance two well maiked lines (wave-fengtys 819 and 
1098), corresponding to two bright lines hutheizo unknown ‘The 
extent of the 1ez10n which 1» capable of bemg eaplned by this 
nuvel process 15 fiom wave-length 760 to 1300, o1 exceeding in 
extent that of the whole of the visible and ultia violet 1ays. © 


AN interesting expeimment 1s described in the Zeitschrift des 
ele§troteinischen Vereins, m Vienna, by Prof von Waltenhofen, 
made by means of Noe’s thermo electric generators “If a cunent 
from a voltaic battery has been sent for a few moments thiough 
one of these generators, 1t is capable of yielding a aischaige like 
asecondaiy battery This effect 1s so fa a mete 1epetition of a 
well-known experiment of Peltier, and 1s due to the change of 
E at the junction, called the Peltier efect But von 

altenhofen obseives that the effects are different according to 
the sense of the charging cuent In one case, with creasing 
chai ging cunients the discharge cuirents also increased, and were 
always 1n the opposite sense to that of the charging current 
But when the charging cutient was i1eveised, it was found that 
with increasing charging currents the dischaige currents at first 
increase, then attam a maaimum,ethen decrease to zero, then 
actually 1ecommence m the converse sense, namely, in the fame 
sense as that of the chaiging curent € Prof von Waltenhofen 
1s disposed to attibute this anamalo's result to the lack of 
symmeti y m the disposition of the alteinate soldeungs of the 
geneiatois, and t$ then alternately unequal iesistance causing 
alte: nately unequal developments of heat due tg resistance 


In proof of the law of piopoition between the thickness of a 
square \1Biating plate and its pitch, Dı Elsas gives the foll@v- 
ing neat expeimment Let three plates be cut fiom the same 
sheet of material, of the same size and form, Cement two of 
these tægetheı so as to produce æ plate of double thickness 

e Ihen,on exciting the single plate and the dquble plate by 
communicating to them respectively the vibrations of two d 
foils whose pitches aie as I 2, tne plates will be excited 1 


identical manner, as will be seen by dusting Saad upon then 


the clang-figmes being identical 


LORD RAYLEIGH has 1epinted for private circulation in 
pamphlet form several of his most valuable optical papers, 


e 
meluding those on the manufacture, 1epioduction by photo- 
graphy, and theory, of diffraction-gratings, and those on colour- 
ixtuies 


Lorp RAYLEIGH has also reprinted some of his papeis on 
electricity and on absolute pitch, from NATURE and from the 
Repotts of the British Association, ın a convenient pamphlet 
form 


THE question whether condensation of steam 1s a cause of 
@ectrification has been examined afresh by S Kalischer ın the 
Physical Laboratory at Balm According to the views of Fara- 
day, this is a cause of electrification, and upon the alleged 
phenomenon Piof Spring has founded a theory of the origin. of 
thunderstorms — Landeiei thought he had heard sounds in the 
telephone due to condensation of moisture on the line wues 
Kalischer has ın vai iepeated the experiment He has also 
examined, by means of the quadiant electrometer, whethe: any 
such electrification could be observed fiom the deposit of mois- 
ture upon the surface of a vessel contaming ice o1 some artificial 
cooling mixtue The whole of the results were negative 


AMONGST the many recent suggestions foi piimary batteries 1s 
one due to MM Lalande and Chaperon, 1n which oxide of copper 
1s used a» a depolarising agent. The oxide, m pow der, 1s placed 
1n o) on a sheet of copper or iron The positive element is zinc, 
and the exciting liquid caustic potash A zincate of potash 1s 
formed by the solution of the zc The cell 1s absolutely ın- 
active when the cucuit 1s open When closed, the curent 15 
remarkably constant According to Hospitale, the electro- 
motive force ıs 0 98 volt It must of course be closed from the 
air, to piévent absorption of carbonic acid by the potash ‘The 
reduced copper 1s 1eoxsdised by simple exposure to the an. 


TN a series of studies on the copper voltameter, published im 
the Repertorium der Physik by Dr H Hammer], the following 
conclusions are formulated —1 The material condition of the 
suiface of the electrode, that 1s to say, whether it 1s covered 
with a biight coppe: film or not, has no influence on the amount 
of the deposit 2 The changes of concentration of the copper 
solution, brought about in the voltameter by the curent itself, 
cannot be sufficiently prevented by stirrmg 3 Heating the 
flurd® to boiling causes the deposit to come down almost com- 
pletely ın the state of cupious oxide it 15 partially oxidised 
even at temperatures br tween 40° and 60°C 4 The greatest 
permissible stiength of current, for which the deposit may be 
safely assumed to be a measure of the cunent, is about 7 amperes 
per square decrmetie of the cathode sui face 





THE EVIDENCE FOR EVOLUTION IN THE 
HISTORY OF THE EXTINCT MAMMALIA! 


THE subject to which I wish to call your attention this morn- 

ing requires neither preface nor apology, as it 15 one with 
the discussion of which you are perfectly familiar My object 
in bringing it before the general session of the Association was 
1n view of the fact that you were all familiar with itin a general 
way, and that it probably inteiests the members of sections 
which do n®t pursue the specal branch to which it refers, as 
well as those which do , also, since 1t has been brought before 
us 1n various public addresses for many yeais during the meet- 
ings of this Association, I thought 1t might be well to be intro- 
duced at this meeting of this Association, ın order that we 
might not onut to have all the sides of this interesting question 
presented . 

The interests which are ımnvolved®n ıı are large they are chiefly, 
howevei, of a mental and metaphysical character , they do not 
refer so much te industiial amd practical interests, nor do they 
involve questions of applied science They involve, however, 
questions of opinion, questions of belief, questions which affect 
human happiness, I venture to say, even more than questions of 
applied science, certainly, which affect the happiness of the 
higher grades of men and women moie than food or clothing, 
becatse they relate to the states of our mind, explaining as they 
do the reasons of our relations to our fellow-beings and to all 
things hy which we are surrounded, and the general system of 
the forces by which we are sunounded — So it has always ap- 
peared tome hence I have selected the department of biology, 
and have taken a great interest 1n this aspect of 1t 


1A lecture by Prof E D Cope of Philadelphia, given in genera 
session before the American Association for Advancement of Science at 
Minneapolhs, August x 1883  Stenographically repcrted for Sczence 
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The doctrine of evolution, as taught by the biologists of to- 
day, has several stages as grounds or pats of its presentation 
First, the foundation principle is this That the speztes of ang 
mals and of plants, the species of oiganic beings, as well as the 
various natural divisions into which these organic being; fall, 
have not always been as we see them to-day, but they have been 
produced by a process of change which has progressed from age 
to age through the influence of natural laws, that, therefore, 
the species which now exist are the descendants of oher species 
which have existed heregofore, by the oidinary processes of 1€- 
production , and that all the various structures of organic beings 
which make them what they are, and which compel them to act 
as they now act, are the result of gradual or sudden modifica- 
tions and changes during the periods of geologic time That 
1s the frst phase or aspect which meets the naturalist oi 
biologist 

Another phaseeof the question relates to the ongin itself of 
that life which 1s supposed to mhabıt or possess organic bemgs 
There 1s an hypothesi, of evolution which derives th s hfe from 
no-life, which derives vitality from non-vitality Tha: 1s another 
branch of the subject, to which I cannot devote muca attention 
to-day. There is still another department of the subject, which 
relates to the origin of mind, and which derives the mental 
organisation of the higher animals, especially of man, from pre- 
existent types of mental organisation This gives us 2 genealogy 
of mind, a history of the production or creation of mmd, as it is 
now presented ın its more complex aspects as a function of the 
human bram This aspect of the subject 1s, of course, interest- 
1ng, and upon that I can touch with more confidence than upon 
the question of the origin of life ° 3 

Coming now to the question of the origin of stiuctures, we 
have by this time accumulated a vast namber of facts which 
have been collated by laborious and faithful workers, in many 
countries and during many yeais, so that we can speak with a 
good deal of confidence on this subject also As to the pheno- 
mena which meet the student of zoology and botany at every 
turn, I would merely repeat what every one knows—end I beg 
pardon of my biological frends for tellmg them a few well 
known truths, for there may be those present who are not m the 
Biological Section—that the phenomena which meet the student of 
biology come under two leading classes the one 1s the 12markable 
fidelity of species in reproduemg then hke Like produces 
like," 1s the old theorem, and 1s true n a great many cases, just 
as coins are struck fiom the die, just as castings are tinned out 
from a common mould _ Its one of the most wende: ul pheno- 
mena of nature, that such complex organisms, consistmg of so 
many parts, should be repeated from age to age, and from gefle- 
ration to generation, with such surprising fidelity and precision 
This fact 1s the first that strikes the student of these sciences 
The geneial impression of the ordinaiy person Would be that 
these things must continue unchanged “When I begar. to study 
zoology and botany, I was remarkably surprised to find there 
was a science of which I had no conception, ang tha: was this 
1emarkable reproduction of types one after another in succession, 
After a man has had this idea thoroughly assimilated by his honest 
and conscientious studies, he will be again struck with ancther class 
of facts He will find, not unfiequently, that this &octrine does 
not apply He will find a series of facts which show that many 
individuals fail to coincide with their fellows precisely, the most 
remarkable vaiiations and the most iemarkable half-way attı- 
tudes and double sided aspects occurring , and he will come to 
the conclusion, sooner or later, that lke does not produce like 
with the same precision aud fidelity wıthew hich he had supposed 
it did So that we have these two classes of facts, —the one 
relating t», and expressing the law of heredity , the other, which 
expiesses the law of metamorphoss I shoul@ nct like to say 
which class of facts ıs the most numerously presented to the 
student In the present fauna we find many groups oz species 
and varieties before us, but how many species we have, how 
many genera we have, and families, we cannot defimtely state 
The more precise and exact a peson is in his defimtiqn and in 
his analysis, the more definite his science becomes, and sl more 
precise and scientific his work It is a case of analvsis and 
forms What the scales are to the chemist and the tysicist, 
the rule and measure are to the biologist It is a question of 
dimension, it 1s a question of length apd breadth and thickness, 
a question of curves, a question of Crooked shapes or esimple 
shapes,—rarely simple shapes, mostly crooked, generally bı- 
lateral It require, that one should have a mechanical eye, and 
should have also something of an aitistic eye to appreciaze these 
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foims, *o measure them, aid to be able to compare and weigh 
them 

Now when we ve to arrange our shapes and om measure- 
ments, we finf, as Y said before a certam numbei of identities, 
and a certain number of variations This question of varfation 
1s so common and so remaikable, that it becomes perfectly 
evident to the specialist m eack department that like does nêt 
at all times produce like It 1s perfectly clea, aud I will 
venture the assertion that neaily all the biologists in this 100m 
will bear me witness, that variability 1s practically ‘unlimited in 
its range, unlimited in the number of its examples, unlimited in 
the degree to which it extends That 15 to say, the species vary 
by failing to retain certain characteristics, and generic and othe. 
characters are found to be absent o1 present in accordance with 
some law to be discussed further on 


. 
I believe that this ıs the simplest mode of stating and expinin- 


ing the law of variation that some forms acqune something 
which then parents dogot possess , afd that those which qgquire 
something additional have to pass through more numerous stages 
than those which haveenot acqured so much bad themselves 
passed through 
Of course we are met with the opposite side of the case,—this 
E of heredity We ae told tkat the facts there are not ac- 
ounted foi ın that way , that we cannot pass from one class of 
facts to the other class of facts what we find 1n one class 1s 
not applicable to the other Here ıs a question of rational pro- 
cesses, of ordinary reason, If the rules of Chemistry are true 
in America, I imagine they are true m Australia and Africa, 
altEough I have not been there tc see If the law of gravitation 
1s effective here, I do not need to go to Australia or New^£ea- 
land to ascertain whether it 1s tine there So, 1f. we find in a 
gioup of animals a law sufficient to account for their creation, 
1t 1s not necessary to know that others of then relatives have 
gone through a similar process I am wilhng"to allow the 
ordinary practical law of induction, the practical law of mfer- 
ence, to carry ene ovei these gaps, ower these mterruptions 
And I state the case m that way, because this 1s just wheat «ome 
people diger from me, and that 1s just where I say the simple 
question of rationality comes in I cannot believe that nature’s 
laws are so dissimilar, so irregular, so ineaact, that those which 
we can see $nd understand 1n one place aie not true in another . 
and that ghe qfBestion of geological hkelihood ıs similar to the 
question of geographical likelihood If a given process 1s true 
1n one of the geological periods it 1s true 1n another , 1f it 1s true 
in one pait of the world it ıs true in another, because I find 
inferiuptions in the series here, 1t does not follow that there need 
be intei1uptions clear through fiomage to age The assumption 
is on the side of that man who asserts that transitions ghave not 
taken place betw een forms which are now distinct 4 
Weare told that we find no soit of evidence of that transition 
m past geological periods, we are assured that suc changes 
have not taken place, we are even assured that no such sign of 
such transition from one species to another has eve: been ob- 
served,—a most as.onishing asseition to make zo a biologist, or 
4y a biologist , and such persons Lave even the temerity to cfte 
special cases, as between the wolf and the dog Many of ow 
domestic dogs are nothing but wolves, which have been modified 
by the hand of man to a very slight extent indeed Many, dogs, 
m fact nearly all dogs, are descendants of wild species of various 
countries, and are but slightly modified 
To take the question of the definition of species Supposing 
wedhave several species wel? defined, say four or five In the 
process of 1rvestigatioryw e obtain a larger number of individual , 
many of which hetray characters waich invalidate the definitions 
It becomes necessary to unite the fom or five species into one 
And so then, because our system requires tha@ we shall have 
accurate definitions (the whole basis of the system 1s definitions— 
you know the Very comprehension of the subject requues defin- 
tions), we throw them all together, because we cannot define all 
the various special forms as we did before, until we have but one 
species And the critic of the view of evolution tells us, ‘I 
told you so! There is but one species, after all There 1s no 
such thing as connection between species , you never will find 
1t” Now, kow many discoveries of this kind will be neces-a1y 
toj convihce the woild that there aie connections between 


species? How,long are we to go of findingeconnecting links, ^ 


and putting fhem together, as we have to do foy the sake of the 
definition, and then be told that we have nevertheless no inter- 
mediate forms between species? The mattei 1s too plaan for 
furthe comment We throw fhem together simply because our 


gran. 3, 1884] * 


NATURE 


. 229 


eS 


definitions requireit If we knew all the hnown individuals which 
have lived, we should have no species, we shou'd have no genera. 
Thatis all there ıs of it, It is simply a question ðf a universal 
accretfon of material and the collection of information. I do not 
believe that the well defined groups "ill be found to run 
tdyether, as we call it, in any one geological period, cer- 
tainly in no one recent period ^ We recognise, however, that 
they diverge to a wonderful extent , one gioup has diverged at one 
period, and &nother one has become d veisified in a different 
period , and so each one has its history, some begmning farther 
back than others, some reaching fa1 back beyond the very begir- 
ning of the time when fossils could be preserved I call attention 
to this view because 1t is a very easy matter for us to use words 
for the pui pose of confusing the mind, for, next to the power 
of lenguage to express clear ideas, 1s its power of expressing no 
ideas at all As we all know, we can s&y many things which we 
cannotgthzzk tis a veryeeasy thmg tə cay twice two is equal 
to six, but 1t 15 umpossible to think it s 

I would cite what I mean by vaiiations of spec.es in one of 1's 
phases I would just mention a genus of snakes, Ophibolus, 
which 15 found in the United States IF we take the species of 
this snake genus as found in the Northern States, we havea good 
many species well defined, If we go to the Gulf States and 
examine our material, we see we have certain othe: species well 
defined, and they are very nicely defined and dtinguished If 
now we go to the Pacific coast, to Anzcna and New Mexico, we 
shall find another set of species well defined indeed If we take 
all these different types of our specimens of different localities 
togegfier, our species, as the Germans say, all tumble togethei , 
definitions disappeai, and we have to recognise, out of the pre- 
liminary list of thirteen or fourteen, only fom or five That 1s 
simply a case of the lind of fact with which every biologist 1s 
perfectly famfhar, 

When we come to the history of the extinct forms of life, it 
1s peifectly true then t&at we cannot observe he process of 
descenfea actual operation, because, fcisooth, fossils are neces- 
sarily dead. We cannot perceive any activities becayse fossils 
have ceased to act, Butif this doctrine be true we should get 
the series, if there be such a thing, and we do, as a matter of 
fact, find longer or shortei serres of structures, senes of &rganisms 
proceeding from one thing into another form, wh.@h arggexactly as 
they ought to be, if this process of development by descent had 
taken place E 

I am careful to say this, because 1t 1s hteially true, as we all 
must admit, that the system must fall into some kind of order or 
othe: You could not collect bottles, you could not collect old 
shoes, bug you could make some kind of a serial order of them 
Théte are no doubt characters, by which such and such shoes 
could be distinguished from other shoes, these bottles from 
other bottles, butitis also true that ^e have, m recent forms 
of life 1n zoology and botany, inefragable proofs of the meta- 
morphoses, and transformations, and changes of the species, in 
accordance with the doctrine which we commenced with 

*iVe now come to the second chapter of our subject With 
the assumption, as I take it, already satisfactorily proven, of 
species having changed over into others—in considering this 
mattenof geological succession or biological succession, I bring 
you face to face with the nature and mode of the change, and 
hence we may get a glance, perhaps, at its laws 

I have on the board a sketch o1 table which represents the 
changes which took place in certain*of the mammaha I gave 
you a summary of the kind of thing which we fi: d ın one of the 
branches of paleontology I have here two figures, one 1e- 
presentmg a restoration, and the other an actual picture, of two 
extinct species #hat belong to the early Eocene period One 
represents the ancestor of the horse line, Hyracotheum, 
which has four toes on his anterior feet, and thrée behind , and 
the other, a type of animal, Phenacod.s, which antedated all the 
horse series; the elephant series, the hog, the rnmoceros, and aft 
of the other series of hoofed animals — Each presents us with 
the primitjve position in which they first come to our knowledge 
m the history of geological time 2 
e I have also arranged here a series of some leading forms of 
the three pııncıpal epochs of the Mesozoic times, and sfx of the 
leading ones of the TertiarfPtime I have added some dates to 
show you thedimg when the faunz w uch are entombed 1n those 
beds were discovered in the course of ow studies, and you will 
easily gee how unsafe 1t 1s to say that any given type of life has 
never existed, and assert that such®and such a form 1s unknown, 
and ıt 1s still more unsafe, I think, tc asseit that any given form 


of life properly defined, or that a speuific intermediate form of 
Ife, will not be found I think it 19 much safer to assert that 
such and such intermediate forms will be found I have fre- 
quently had the pleasure of 1ealising anticipations of this kind 
I have asserted that certam types would be found, and they have 
been found You will see that I attend to the matter of time 
closely, because there have been a great many things discovered 
inthe last ten or fifteen years in this department In these 
fofms I give the date of the discovery of,the fauna m which they 
are embraced 
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Here we have the White River fauna discovered in 1856 , then 
we skm £ considerable period of time, and the next one was 1m 
1869, when the Cretaceous series was found Sıx or seven Cre- 
taceous faunz have been found Thus we have the Bridge 
fauna in 1870, the Wasatch fauna in 1874 Next we have, in 

«1877, the Equus beds and the fauna which they embrace, which 
also wag found in 1878 “Phe Permian fauna, which is one of 
the last, 1s 1879, and the last, the Puerco, which gives the 
oldest and ancestral types of the modern forms of mammalia, 
was only found m 1881 When I first commenced the study of 
this subject, about 180, there were perhaps 250 species known 
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There are now something near 2000, and we are augmenting 
them all the time I have found many myself. if they were 
distributed through the days of the yea: I think ın some years 
should haye had several everyday ^ But the accessions to know- 
ledge which are constantly being made make it unsafe to indulge 
in any piophecies that, because such and such things have not 
been found, thei efo1e such and such thmgs cannot be; for we find 
such and such things really have been and realy are dis- 
covered è Mi 

The successive changes that we have in the mammalia have 
taken place in the feet, teeth, and bramm, and the vertebral 
column *The pats which present us the greatest numbers of 
variations aie those in which many parts are concerned, as in the 
limbs and feet In the Lower Eocene (Pueico) the toes were 
5-5 In the Loup Fork fauna some possess toes but 1-1 Pria 
to this period nossuch 1eduction was known, though n the Loup 
Fork fauna a very few species weie 5-5 Through this entue 
series we have transitions steady and constant, from 3-5, to 4—5, 
to 4-4, to 4-3, to 3-3, to 2-2, to I-1 In the Puerco period 
there was not a single mammal of any kind which had a good 
ankle-jomt, which had an ankle-Joint constructed as anl le-Joints 
ought to be, with tongue and groove The model ankle Joint 1s 
a tongue and-groove arrangement 
peifectly flat As time passes on, we get them moie and moie 
grooved, until in the Loup Fork fauna and the White River 
fauna they aie all grooved Tn the sole of the foot, in the 
Puerco fauna, they are all flat, but in the Loup Fork fauna the 
sole of tke foot 1s in the an, and the toes only are applied to the 
ground, with the exception of the line of monkeys, 18 which the 
feet have not become erect on the toes, and the eiephant, in 
which the feet a1e nearly flat also, and the line of bears, where 
they are also flat As regards the ungalation between the small 
bones of the palm and of the sole there 1s not a single instance in 
which the bones of the toes are locked in the Lowe: Eocene, as 
they are in the later and latest Tertiary 

When we come to the limbs, the species of the Puerco fauna 
have short legs They have gradually lengthened cut, and m 
the late periods they aie nearly all 1elauvely long 


(To be contented ) i 
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Royal Society, Dec 13, 1883 —‘ On the Figme®of Egu- 
hbrium of a Planet of Heterogeneous Density,” by G H 
Darwin, FR S , Plumian Professor of Astronomy in the Um- 
versity of Cambridge s ' 

If a rotating planet be formed of compressible flud, the 
strata of equal pressure are of equal density, and the tellip- 
ticity of the strata increases from the centre outwards Since 
it ıs supposed that the earth consolidated into sts present 
form from a fluid or semi fluid condition, the determination of 
the arrangement of internal density and of the law of ellipticity 
1n such a planet 15 often called the problem of the figure of the 
earth When the law of compressibility of the fluid 1s known, 
the laws of density and ellipticity are determinate, but the differ- 
ential equations 1nvolved are of such complexity that only one 
solution of the problem 1s well known, viz that associated with 
the names of Legendre and Laplace ! 

In this solution the modulus of compressibility vanes as the 
square of the density, but the assumptin. of this law eppeais to 
have been dictated more by the neces ity of solving a certain 
arfferential equation than by physical considerations, 

The comparison of the solut.on of the proMiem with the ob- 
served facts with regard to the cirth may be made im several 
ways Tne constant which determines the rate of the earth’s 
precessional motioi gives us mfoimation with regard to the 
arrangement of density in the intenior, and the ellipticity of the 
surface 1s determmed by geodesy and by the amount of $ certam 
inequalhty m the moon’s motion Now, m order that the solu- 
tion of the problem of the earth’s figure may be satisfectory, the 
same arrangement of internal density must give the observed 
amounts both to the precessional constant and to the ellipticity 
of the surface a 

Laplace s solution is highly satisfactory ın this respect’, and at 
the same time 1t makes the mean density of the whole earth about 


* The late M Roche seems to have also solved the problem 11 1848, and 
hus paper 1s published mn the Merzorrs 9f the Acegiemy of Montpellier 


twice as great as the density of the suface stiatum The density 
of rock is about 2 8, and that of the whole eath 1s about 

6 e 

In this state of our knowledge anothei solution of thig cele- 
brated problem possesses some interest, even if its results ae 
not quite so satisfactory as those of Laplace’s theory . 

In the present paper such a solution 1s offered ` The law of 
compriessibility of the fluid 15 such, that the modulus vaes as a 
power of the density, which powe: may iange ffom*negative 
infinity to $ When the power ts zero, we have constant com- 
pressibility , and when the power 1s unity, we have the sarhe law 
of compressibility as in a gas 

The solution 1s expiessible in a far simpler algebraic form 
than that of Laplace, and it differs fiom his solution m 
placing a fai larger proportion of the mass of the planet in 
the centraliegions - @ 

It 15 remarkable that this solutioe affords for the cas@of the 
eaith a correspondenfe between the piecessional constant and 
the suface ellipticity equally good with that of Laplace To 
obtain this correspondence we have to assume the compressibility 
of the fluid to be nearly constant 

The density of the surface layer appears however to be 3 7, 


In this period they were all and this 1s considerably greater than that of oidmaiy rocks, 


‘Phis result tells adversely to the acceptability of the proposed 
solution, but the discrepancy 1s not so serous as might appear 
at fist sight It appeais from pendulum &&periments on the 
Himalayan plateau ard on the Andes, that there is a consider- 
able deficiency of density underneath those great ranges This 
would favour the view that om continents are a merégntu- 
mescence of the smface layers In this case there must be a 
somewhat abrupt change in the law of density at only a few 
mules below the surface The theory of the earth’s figure can 
take no account of a sudden change of density off passing into 
a swollen superficial layer, and the value of the su face density to 
be used ıs thet which ıs to be found» immediately below the 
swollen part e? 

The anhor therefore points out that whilst the solution now 
offered cannot be held to be quite as satisfactory as that of 
Laplace, yet its inferiority 1s not of a hind to render altogether 
unaccept&bie the contention that ıt may be somewhere near the 
truth ẹ ° * 


Linnearf Society, December 20; 1883.—Alfred W Bennett 
M A, im the char —Messrs N Cantley, W Dobson, F G 
Smat, and Rev R Thom weie elected Fellows of the Society 
—Mr S O Ridley exhibited and made 1emarks on a senes of 
177 vertical sections of sponges collected m the neighbourhood 
of Point de Galle, Ceylon, by Dr W C Ondaatje, F L S sand 
transmitted to England by him ın letters They aie in most 
Instances sufficient for the identification of the genera and some 
species —Mi F Maule Campbell showed the web of a spider 
(Zegenaria guyoni) which had been spun ın the centie of a 
pasteboard cylinder, the peculiarity bemg the manner in which 
the solid part of the web was medially swung, whereas m shis 
species of spider it ıs more usually on the sides of objects —A 
paper was read by Mr F O Bower on the stiucture of the 
stem of Rhynchopetalum montanum The plant 1s a native of 
Abyssinia, growing m districts 11,000 to 1 3,000 feet above the 
level of thesea It differs from its ally Lobelias in bemg perennial 
Internally it 3s succulent when young, but afterwards the surface 
becomes scared as the leaves drop off, and exteriorly 1s hardened 
by a thick corky deposit Rhynchopetalum, the author shows 
m detail, has certain pecuharities in the avangement of the 
tissue of its leaf bundles, since the cortical system does not con- 
sist of branches of bundles of the leaf tr: cep but are cauline 
bundles, m this respect diffenng widely from such forms as 
Lathyrus catasiua, many Begonas, &c Rhynchopetalum, 
moreover, has the cortical bundles running obliquely, and 
orming a iegular foui-sided meshed network rélated to the 
leaf bases and bundles of leaf tace In these respects it 
approaches Cycas, m which latter the bundles of the acces- 
sory cortical system aie 1fot so 1egulai and are almo% vertically 
arranged «Some Cycads and RAynchopetalum also agaee in the 
terio appearance of their stem, so that paleontologists might 

e deceived in their judgment if #0 well-preserved specimens 
were exanened by them —A communicatjon ewas read on 
the auditoiy ossicles of Rhytena steller: y Alban Doran 
This was based on skeletons obtained by the Vega expedi- 
tion, and shown at thelate Inte: national Fisheries Exhibition 
by the Swedish Government The author arrives at the conclu- 
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sion that tHe malleus off Zyeiga 15 larger than in AZanatus, and 
therefore"it 1s the largest and bulliest malleus to be found in the 
whole section of the animal kingdom where such a bone exists, 
that in the characters of its body it resembles A/aza/ts rathe: than 
/Tahcore, and that im the manubrium it differs from the other 
Snema, and is fat moie generalised The incu$ is of the 
Afanatas type, and so 1s the stapes, which ts also the lai gest and 
bulkiest stapes to be found in any animal —A paper on the 
oigans of secietion in the Hypericacex, by Mr J R Gieen, 
wasiead He concludes (1) that the view advocated by Link, 
Martinet, and De Bary, of the lysigenous ovigin of the 1eser- 
vons of efferehl oil in these plants 1s the conect one, (2) that 
there exists in many parts of the plants a sees of ducts oi 
passages differing only slightly from these 1eservons, the differ- 
ences being that they are not globular and r-olated, but are gene- 
rally connected more o1 less intimately with each other, and that 
heir secretion 1s not 2 clear ethereal oil, but a viscid or 1esnous 
iquidg the points of agreement being those connected with their 
development and function, (3) that at®least in some species 
there 1s also a serie. of schwogenous ducts confined to certain 
portions of the phloem, (4) that the dark glands which have 
been described are in intimate relationshep with the fibiovas- 
cular system , (5) that the formation of 1esin and kindred secre- 
tions in these plants Js confined to the parts where metabolism 
1s active, and where there1s a primary mer.stem That all such 
pats give evidence of such formation with the exception of 
the roots —A paper on the glands of Coprosma baueiaena, 
by Mr Walte: Gadiner, was read The% glands are 
externally well dev@loped and very typical The so-called 
stipular body ıs placed immediately behind each leaf, and in 
the young condition the stipule arches ove: the leaf, and the 
glands,“with which it 1s provided secrete copiously a mucila- 
ginous fluid, which bathes and surrounds the young leaf structure 
As to the development of the glands, they arise as protrusions of 
the stipule parenchyma, which are covered by an epidermis 
Fach epidermaf cell then rapidly grows out at right angles to 
the protubegance In Cofrosma the glands me situated on the 
sides of the stipules, but 1€ more usually occurs insother genera 
that they*eie distributed ove: the inner face of the base of the 
stipula organ —The last paper taken was:on the develepment 
of starch grains in the laticiferous cells of the Euphorbiaceze, by 
M C Potte It is pointed out that while the discovery of the 
existence of starch-forming corpuscles had been fnade by 
Kiger, yet he had failed to interpret their functio, whech Mi 
Potter’s researches now fully prove in the case of the, Euphoi- 
biacez, where the development of rod or spindle-shaped grams 
of stach lymg within cell protoplasm has been clearly 
demonstrated. 





Chemica} Society, Dec 6, 1883 —Dr Perkin, president, 
in the ¢hair — The following gentlemen were elected Felws — 
F A Blan, T.J Bar, C J Baker, L Brant, R G Dunant, 
Kamchundra Datta, L L Garbutt, A E Harris, T Hart, W. 
Irwin, S Johnson, R Jackson, H C Lee, W H Martın, C 
E Potta, B M K Rozes, C W Stephens, P H Wnght, 
H A Wetzel, ant W. G Whittam —Ihe following papers 
wereeead —On the constitution of the fulminates, by E Divers 
and M Kawakita When moist mercury fulminate is treated with 
much strong hydrochloric acid, hydroxyammonium chloride and 
hydrocyanicacid are formed , 1f thefulminate bedry, no piu-sic acid 
1s forme The carbon 1s completely converted into formic acid 
No oxalic acid 1s produced —Theory of the constitution of the ful- 
munates, by E Divers —On Liebig’s production of fülmmating 
silver without the use of nitric acid, by B Divers and M Kawa-9 
kita When nitrous actd 1s passed into an aJcoholic solution of 
nitrate of silve, crystals separate, these aie not, as Liebig 
stated, fulmmatimg silver, but nitrate of silver —Note on the 
constitution of the falmginates, by H E Aimstrong —Expen- 
mental investigation on the value of iron sulphate as a manure 
for certain crops, by A B Griffiths The author obfained fiom 
an experimental plot of land manured with ferrous sulphate fifty- 
six bushels of ‘beans, a simular plot in its normal state gave 
thirty-five bushels The ash of the plants also contained more 
iron and phosphoric acid in the first case , 


"C Physicab Society, December 8 —Prof G Carey Foster, in 
the chan, —New members —Major McGregor, R E , Mr James 
Walker, M A, Mr W B Gfegory, B A —Prof @ilyanus P 
Thompson, D Scs, 1egd a paper on the static induction tflephone 
as an instrument of 1esearch The autho. had employed Dol- 
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beai’s telephone in investigating the action of influence maehines 
such as those of Holtz and Wimshurst o: Toepfer This was 
done by holding the end of a wire (connected to ome terminal of 
the telephone) near the electrified parts of the machine, for 
example the ‘‘cariiers” in the Toepler apparatus The carriers 
induced a change 1n the telephone, whose other terminal was to 
earth, as they passed, and the pitch of the note heard in the tele- 
phone increased with the speed at which the machine was 
driven Useful results were obtained leading to modifications 
of some machines’ The same telephone was also applied to the 
measu ement of capacities of condensers arranged like the resist- 
ances of a Wheatstone balance, and the éelephone taking the 
place of a galvanometer For the '*divided col” of the 
balance Piof Thompson} substituted a double condenser, oi 
rathei two condensers, so joined that the eaith-plates were 
sepaiate, while the othei plates were m one This device was 
made fiom two glass tubes with tinfoil round their outsides and 
a brass tube sliding mto both interiors in such a way that the 
1elative capacities of the two condenseis thu» combined could be 
altered by sliding the tube between them A modification 
of this plan was suggested by Mr Starling, the author's 
assistant, which was analogous to Prof Foster’s arrangement of 
the Wheatstone balance, that 1s to say, six condensers were used, 
the two"extra ones being included between the battery connec- 
pu and the shdmg tube The battery was in this case an 
nduction coil having no condenser, as a discontinuous current 1s 
necessary to give sounds The author also showed that the 
Dolbear telephone could be used mstead of the quadiant electro 
metei 1n such experiments as those of Mı J E H Gordon on 
specific ductive capacity The author also showed how he 
had applied. it to explore the equipotential suifaces round con- 
ductors charged statically by an induction current With two 
wires from the terminals of a telephone silence 1s produced when 
both ends are on the same equipotential surfaces, and sounds 
when they are not —Prof Thompson then 1ead a note on a new 
insulating stem This consisted of a glass tube with one end 
blown into a flat foot, which was planted on the bottom of a 
glass bottle and cemented there by a httle wax paraffin. The 
upper and open end of the tube served to hold the stems of brass 
plates, or other electrified bodies Paraffin oil o: strong sul- 
phuric acid could be used in the bottom of the bottle A cap 
of rubber or percha made to slide up the stem served as 
a dust cover —Prof Thompson next made a communica- 
tion on the first law of electiostatics, and illustiated. his re- 
marks with experiments sh@wmg how a senes of floating 
magnet poles of like name 1epelling one another tend to produce 
equal distribution of the poles Prof Thompson, aiguing from 
the second mw of electrostatics (inverse squares), sought to ex- 
plain the first law in a rational manner, on the hypothesis of self- 
repelling molecules, which tend to umifoim distribution When 
there 1s a surplus in one pait and a deficit in another, the mole- 
cules are urged®towards each other, ze attract This was 
shown hy putting a surplus of floating magnets at one part of the 
basin “By the movements of these magnets when confined by 
banuers, and with surplus and deficit purposely made, the author 
imitated the effects of a Leyden jar, induction, a battery current, 
&c , the motions and arrangement of the poles illustrating the 
hypothetical behaviour of electircity The author was led by the 
hypothesis to infer that either the ether 1s electricity, or that the 
ether is electiified, and the forme: seemed the simpler conclusion, 
—Dr Monkman showed some experiments illustrating the 
attiaction and repulsion of bodies in motion The attraction of 
a hght balanced body to a vibiating tuning-foik was shown , also 
the athaction between two disks of paper revolving parallel and 
in the same direction The author showed that two smoke- 
rings travelling abreast in the same® direction attracted each 
othei, and that two paper rings revolving in the same direction 
close together attraet, while if revolving m opposite directions 
they repel —Mr Walter Baily exhibited. his new integrating 
anemometer 1n action by means of a small electric motor, which 
took the place of the Robinson cups The apparatus sums up, 
‘or integrates, the wind velocities on the lines of the four cardinal 
points An glectue counter 1s attached 
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» Academy of Sciences, December 17, 1883.—M Blanchard, 
pisdent in the chair —Preleninary report on the expedition 
of the 7a/Psman to the Atlantic Ocean, by M  Alph Milne- 
Edwards —On the preparation and manner of employing arti- 
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ficially developed virus attenuated by heat, tended to be used 
m prophylactic inoculations agamst charbon, by M A Chauveau 
—On the rentarhable sunsets obsexved curing tie months of 
November and December, 1883, by M P de Gespaun The 
author considers that these luminous effects cannot be due fo 
falling stars, and must be referred to the solar light acting on an 
atmosphere charged with particles of matter whose nature has 
not yet been determined —On the determination of elastic forces, 
by M Fontaneau —On the processes adopted by M Mandon 
and M, Aman-Vigié in the tieatment of vmes affected by phyl- 
loxera, by M F Henneguy The process of Dr Mandon, 
which consists ın seturating the sap with a solution ° of 
phenic acid, appears to have little or no effect or the parasite 
That by M Aman-Vigié, an injection of a mixture of vapours of 
sulphur and sulphuric acid into the ground, has been tried on too 
Timited a scale to warrant any definite judgment as to tts efficacy 
but the experiments already made do not appear to have proved 
very beneficial, because the vapous of sulphuric acid do not 
penehate to a sufficient depth mto the ground, and evaporate 
too rapidly —Observations of the Pons-Brooks comet made at 
the Pans Observatory with the bent equatorial, by M Péigaud 
—Observations of the planet 235 Carolina and of the Pons- 
Brooks comet made at the Paris Observatory (west equatoreal 
in the garden), by MM Henry —On the multipLers of linear 
differential equations, by M Halphen —On a pomt in the theory 
of elliptical functions, by M Lipschitz —On a tkeorem of M 
Liouville in mathematical analysis, by M Stieltjes In continua- 
tion of his previous paper, the authoi. here shows how the 
theory of elliptical functions leads to the theorem of M Liou- 
vile —On algebraic equations, by M H Poincaré —Demon- 
stration of the fundamental properties of the system of geodesic 
polar coordinates, by M. G Ossian-Bonnet —On £ method of 
generating the ovals of Descartes proposed by Chasles in his 
“ Aperçu Historique,” by M. Maurice d'Ocagne —On the 
measurement of the specific heats and variations of temperature 
of two bodies in contact, by M, Morisot —On a practicable 
method available for the photometric comparison of the usual 
sources diversely coloured, by M J Macé de Lépinay —On the 
influence of colour on the sensitiveness of the eye to different 
degrees of luminosity, by M Aug Charpentier —Researches on 
the permanence of the solidification of superfused sulphm (con 
tmued), by M D Gernez —Second note on chromic selenite , 
preparation of biselenite, by M Ch Taquet The author has 
obtamed a biselenite of chromium by the action of mitric acid on 
neutral selemte It1s almost msoMble ın water, Lut soluble in 
acids, and decomposable by heat —Note on the action of 
bromium on pilocarpine (C44H4,5,A2,0,), bv M Chaasting —On 
emetics of mucic and saccharie acids, by M D Ilen —Thir® 
note to serve as a contribution to the history of the formati&n of 
coal, genus Arthropiius, Goeppert, by M B Renault —On 
the artificial reproduction of schistosity and slate layers, by M 
Ed Jannettaz —Experiment relative to the mo@e of formation 
of bauxite and gypsum, by M Stan Meunier —Or the glaucous 
amphibolic schists of the island of Groix, by M Barroi$ —On 
an anorthite 10ck di covered at Saint Clément, Canton of Saint- 
Anthéme (Puy-de-Dôme), by M F Gonnard —On the fall of 
cosmic dust, by M E. Young —On the coincidence of the 
recent phenomenal after glows with the passage af the cosmic 
meteors, by M. Chapel e 
December 24, 1883 —M Blanchard, president, in the charr, 
—The President announced the painful loss sustained by the 
Academy 1n the peison of M Yvon Villarceau, member of the 
Section for Geography and Navigauon, who died after a short 
illness on December 23 Funeral orations on the deceased 
savant were pronounced by Col, Perrier in the name of the 
Academy, by M Faye in the name of the Bureau of Longitudes, 
and by M ‘Tisserand in the name of the Pans Observatory — 
Separation of gallium (contufued) separation from terbium, 
ytterbium, and the earth provisionally called v, by M de 
Marignac, from scandium and fluor, by M Lecoq de Bois- 
baudran —Observations of the comet Pons-Brooks, made at the 
Observatory of Algiers by MM  Tiépied and Rambaud —Ob- 
servations of the same comet made at the Lyons Observatory 
(Biunner equatorial of o 160 metre), by M Gonnessiat —On a 
specia] development of the perturbing function 
fee Meat es eae is roce 
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by M O Backlund —On the purely trigonomstrical series 
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eonnected with M Lunstedt’s new solueion of the problèm of 
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fourth note, by M E Duvilher—Action of ammoniacal 
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phlegmon, and especially on the seat of the bacteria m this 
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chlorosilicate of lime, by M Le Chateliere—Experimental re 
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'Thoulet,—Note on the sunset glows 1iecently reported eto the 
Academy, by M E Marchand —Observation of the after®glows 
witnessed at Valence on the evening of December 2, by M 

P du Boys —Remarks on the sunsets observed at Rambouillet 
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AMERICAN GEOLOGY 
Ti welfth Annual Report of the United States Geological 


and Geographical Survey of the Territories In Two 
Parts, witt Atlas of Maps, & By F V Hayden, 
US,Geologist 8vo (Washington 1883) 


(THERE 1s a singular fascination ın American geology 
Its features are as a whole so massive and colossal, 
*heir infinite detaik so suboidinated to breadth of effect, 
their presentation of the great elgnents of geological 
structuig so grand, yet se simple andyso clearly legible, 
that they may serve as types for elucidating the rest of the 
world The progress of sound geology Would assuredly have 
been moie rapid had the science made its start in the Far 
West of America, 1ather than among the crumpled and 
broken rocks of Western Europe Truths that have been 
gained on this side of the Atlantic by the laborious gather- 
ing together of a broken chain of evidence would have 
proclaimed themsehes from thousands of plateaux, 
cafiong and mountain ranges, in language too plain to be 
mustafen No doubt much has been gained bv the mere 
torlsomeness of the search after the tiuth A possession 
15 more valued when it has been hard to obtain, and the 
quahtres which its capture has called forth and strength- 
ened could probably de educated in no eother way 
NeverthfWess, no European geologist can visit these 
western regions without realizing more or less distinctly 
what an amount of time has been wasted heie over 
questions about which there should never have leefn any 
di$cussion at all This ympression 15 1enew éd b$ every 
new geological memoir which brings to us fresly revela- 
tions of the scenery and structure of the Western 'lerri- 
tories 
volumes of which a brief notice will here be given 
It may Be in the recollection of 1eaders of NAIURE 
that after some inquiry and discussion it was discovered 
by the Congress of the United States that various inde- 
pendent Surveys, under different Government departments, 
had been engaged among the Western Territories, and, 
havmg no connexion with each other, had, to some 
extent, duplicated the mapping of the same ground , and 
that at last in the summer of 1879 a law was passed 
whereby* these various geological and topographical 
Surveys were abolished, and a new single organization 
was cieated unde: the name of the $ Geological Survey of 


the United States” One of the Surveys thus abolished* 


was known as “the U S Geological ahd Geographical 
Survey of the Territories,” under Dr F V Hayden as 
Geologist in chafge The publications of tnis Suvey 
comprised a voluminous series of annual Reports and 
Bulletins, quarto volumes of elaborate and well illus- 
trated Memoirs, and Geological Maps and Sections 
Many thousands of square miles of countiy had been 
examined by the staff, and had been mapped and de- 
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lands When, at the biddingfof Congress, Dr Hayden's 
Survey organization ceased to exist and his staff dispersed 
1n search of other occupations, the work done in the yea 
1878 had not been published, while several important 
works were in progress A small appropriation was 
granted to enable him to bring out his last Report and to 
complete other ofüce-work of the Survey This giant 
was exhausted in the summer of 18827 leaving five quarto 
volumes still unpublished though far advanced towards 
completion These have been handed over to the Directo 
of the Geological Survey, to be finished and published 
under his auspices The final Annual Report, how ever, 
being the twelfth of the series, has at last been issued, the 
delay ın its appearance having aiisen from the scattering 
of the staff and their employment in other avocations, but 
paitly perhaps (though he makes no mention of it) to the 
prolonged indisposition under which Dr Hayden has 

een labouring ever since his retirement from official life 

Dr Hayden’s Report for 1878 1s a most fitting termina- 
tion to the series whichit closes It consists of tw o massive 
octavo volumes with an atlas of Maps and Panoramas, 
and 1s profusely ilustiated with plates It 1s of course 
impossible ¢o give any adequate notice of this elaborate 
work within the limits permissible in these pages Buta 
mere outline of its contents may afford some idea of the 
natue and importance of this latest contribution to 
American Geology 

The fist volume opens with a Prefatory Letter fiom 
Dr Hayden himself, stating briefly the arrangement o 
the work under his supervision during the last year of its 
progres Oneof his parties was charged with the primazy 
triangulation of the entiie area to be surveyed, and made 
satisfactory progress, amgng the Wind River and ad- 
jacent ranges westwards to Henry’s Lake, where its 
operations were unfortunately cut short by Indians who 








It is especially deepened by a perusal of thes crossjng it tral, carried off all its animals and a portion of 


‘ itsoutfit Not far to the north lay the Yellowstone Park— 
| an area peipetually exempted from settlement by special 
| Act of Congress That wild tract, surrounded by rugged 
' mountains, formed a natural retreat for bands of hostile 
Indians when pursued by troops Only the year before, 
the Nez Peicés, retreating fiom General Howard, broke 
into the region, killing and plundering as they went No 
wonder the sutveyors should excuse any shortcomings in 
their work by pleading *that peculiar mental condition con- 
sequent on the uncertain and exaggerated rumours relative 
to the movements of the hostile Bannacks by whom the 
| country was said to be overiun, but of whose presence we 
saw no moie than the traces of some days’ old trails’ 
Next ear, the writer of these lines, having previously heard 
similar wild rumours, passed over some of the same 
ground, but actualfy encountered an armed paity, and will 
always remember the “ peculiar mental condition,” which 
gbe dust-cloud of the approaching 1ed-skins awakened 
A second division of the staff made a detailed suivey 
of the Yell8wstone Paik, obtaining materials for a Map 
of it on the scale of one inch to a mle Mr W H 


scribed 1nesuch a way as to lay out the broad features of | Holmes, attached to this paity, had excellent opportunity 
wild regions for the first time, not only for the assistance efor wielding that facile pencil to which geological science 
of the geologist or feological surveyor who nffglgt after- isso mucpindebted Dr A C Peale and Mr Musbach 
wards care to fill in?the details and improve the mapping, | made a detailed study of the thermal springs for which 
but for the guidance of future settlers in the far west, and | the region 1s now so famous 

of the Central authorities who have charge of the public A third division su vayed the previously httle known but 
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magnificent snowy range of the Wind River Mountains, 
in which three true glaciers were observed—the first knoyn 
to occur east of the Coast Range of the Pacific boider 

The Report of these various surveys and of paleeonto- 
logical and natural history researches cornected with 
previous explorations 1s divided into two parts Taking 
the second part first, we have a stout volume of some 
500 pages with 80 plates, besides figures, maps, and 
sections entirely devoted to the Yellowstone Park A 
good deal has been written on the wonders of this 1egion, 
chiefly in previous Reports of Dr Hayden’s Surveys, and 
sometimes in considerable detail, as, in Professor Com- 
stock’s Repoft, accompanying Captain Janes’ Recon- 
naissance published in 1875 But no such minutely 
ciicumstan tial nariative has ever appeared as that now 
issued 

An exceedingly erroneous general impression 1s con- 
veyed by the word “ Park” which has been applied tog 
this region and which has received the sanction of an 
Act of Congress The tract comprises an area of 
upwards of 3500 square miles, most of ıt being forest 
covered and of a rugged mountainous character Some 
of the peaks rise to between 10,000 and 11,099 feet above 
the sea Between the lower ridges, open glades of park- 
like woodlands make one half forget fo. a while the great 
altitude and remoteness of the region, till the true 
characte: of the place is recalled by some pine-trunk 
deeply scored by a passing bear or by a herd of 
* antelopes " or an occasional “ elk” scampering across the 
sunshine into the gloom and silence of the suriounding 
forest Through this region, the Yellowstone Rive: and 
its tributaiies, draining a series of lakes, flows northward 
till ıt enters a profound cafionein which at times unseen 
and unheard, it chafes the feet of volcamc piecipices 
until, emerging anud a senes of glacier moraines, jt 
passes out of the “ Park” into the Teiritory of? Mongana 

The Monogiaph of this deeply interesting region now 
published by Dr Hayden ıs composed of three unequal 
sections The first of these, by Mr W H Holmes, 
treats of the general geology — tis no disparagement to 
the author to say that the most valuable part of his 
Report ıs to be found in his admirable sketches He adds 
some interesting particulars, indeed, to what was already 
known of the geology of the district. For example he 
has worked out 1n greate: detail the structure of Cinnabar 
Mountain which forms so striking a feature in the ascent 
of the Yellowstone above the second cañon, likewise the 
geology of the remarkable volcanic plateau of which one 
sees a section from the camping ground at the Mammoth 
Hot Springs The beautiful unconformability under the 
sheet of rhyolite which forms so umpzessive a feature ın 
that landscape stands out with admirable clearness in 
Mı Holmes’ drawings Evidence ıs supplied of the 
diminution of the Yellowstone Lake A reference, 
tantalizingly brief, to the interesting glacial problems of 
the district concludes this short Report ‘The author 
was too well and busily employed with his pencil to find 
time for much independent geological observation But 
itis matter for hearty congratulation that before he wg 
moved away into the vaster domain of the Grand Caro 
of the Colorado, where he has since done such service to 
the United States Geological Survey, he was enabled to 
spend long enough time in the Wellowstone region to 
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produce the series of pictoral illustrations which enrich 
Dr Hayden's final Report His tramed eye and power 
of rapid aid accurate sketching greatly contributed to the 
perfection of the map of the Park 

The second and by much the longest section of the bgok 
1s devoted to the Hot Springs of the Yellowstone Park, and. 
1s from the pen of Dr A C Peale, who spent gbout two 
months in the distiict making detailed observations of 
the geysers and other thermal waters He describes more 
than 2000 springs and seventy-one geysers, and illustrates 
his descriptions with so numerous a series of plates that 
every minute detail and variety of form 1n the geysers and 
sinter accumulationses vividly brought under the eye" Dr 
Hayden justly rengeiks that thi prelimmary worg ought 
never again to be necessary Short of an actual inspection 
of the geysers and basins themselves, nothing could give a. 
clearer 1dea than these plates do of the extraordinary forms 
assumed by the deposits from the thermal waters The 
stiange coralloid and sponge-like aggregations are excel- 
lently depicted ın lithographs which have obviously been. 
reproduced from photographs Dı Pfale's Monograph 
consists of thiee paits, the fist devoted to a descrip- 
tion of the geysers and thermal springs, the second 
to an account of the pimncipal geyser regions of the 
world for purposes of comparison , the third to thermo- 
hydiology, in which he discusses the genegal characters 
of thermal waters, their chemistry and deposits, and 
the theories of geyser action e The piematuie dis- 
banding of the Survey prevented the completi@ff of this 
essay $n the scale o1ginally intended But Di Peale 
may be congratulated on having made a most useful 
additión*to, the literature of the subject Not the least 
of its Merits 1s the copious bibhogiaphy which 15 grven in. 
an Appendix 

The thud section of the volume, by that able carto- 
yrapher Mr H Gannet, deals with the topography, and 
gives an interesting résumé of the various reconnaissances 
and suaveys which have resulted in the preseht detailed 
map of the Yellowstone Park 

The othe1 volume, forming Part I ofthe Repoit for 1878 
1s divided into two sections One of these, relating to 
geology and paleontology, contains a series of Reports by 
Dr C A White on the invertebrate paleontology of the 
Western States and Teiritories from the Carbonifeious to 
the Teitiary rocks, and 1s accompanied by forty-two Plates 
of Fossils Some sections have a special interes® ın par- 
ticular that in which the author discusses the fossils 
of the much disputed. Laramie group, and sustains his 
previously expressed opinion that this gioup should be 1e- 
gaided as transitional between the Cretaceous and Eocene 
formations of the West The abrupt cessation of the 
Survey, by depriving Dr White of an epbortunity of com- 
pleting sonte of his work by fu ther collection, has materially 
crippled him in the preparation of these further contri- 
butions to a subject which he has already done so much to 
elucidate 

Mr Orestes St John supplies a ieport of the Wind. 
River DPustuct Basin, and Mr Scudder repsints with 
additions and alterations the 1epoit on the Tertiary Lake- 
basin ofeFIbrissant, Colorado, which has already appeared 
in the Bulletin of the Survey, and which made known the- 
extraordinary abundancg of insect remains preserved in 
the lacustrine deposits of that locality 
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The second section of the volume is devoted to Zoology, 
and consists of two Reports—one of them an invaluable 
monograph by Mr A S Packaid, jun, on Phyllopod 
Crustacea, recent and fossil, illustrated with thirty-nme 
plates and a coloured map showing the zoological provinces 
of North America This memor will be welcomed by all 
who take interest m the investigation of genealogies and 
of the history of distnbution m the animal kingdom 
Dr R W Shufelat concludes the volume with an essay 
on the osteology of various American Birds, hkewise 
copiously illustrated with woodcuts and with lithograph 
plages : 

From this outline it will be seeif how well Dr Hayden 
has sestained to the las? the charact& of the Survey under 
his charge Dunng his tenure of office he proved himself 
to be endowed with rare powers of oi ganization and ad- 
ministration and to possess wide views of the scope of a 
survey which, like his, was to bieak ground foi the fusi 
time in new and unknown teutories He might have 
been simply an explorer, anxious to find*out the sources 
of riveis, the positions of passes, the heights of peaks, and 
the trend of mountam-ranges He might have been a 
merge geologist, desirous of adding some thousand miles of 
new aea to formations already known or of discovering 
formations such as have no precise parallel elsewhere 
He might heve been only a topogiapher, caring chiefly 
foi the accuracy of his tiiangulations and levellings He 
might have been a betanist o1 zoologist, eager to add new 
specie$*to the known flora and fauna of the eaith's su- 
face In one sense Dr Hayden was none of these , in 
another sense he combined the fun: tions of them,all In 
later years his executive duties appear to hast left him 
ittle opportunity for carrying on o1ginal reseaiclf himself 
But he had sympathy with all the pursuits jifst named, 
and had the faculty of choosing good men for prosecuting 
them He had force of character enough to succeed in 
battling his way and gettmg his appropriations fiom 
Congres$, and he had the perseverance to press forward 
his operations, keeping his fellow-labourers together: and 
pubhshing with then aid a series of volumes of which the 
United States may well be proud 

The consolidation of the varous Surveys under one 
organization was an inevitable and entirely justifiable 
step on the part of Congress, and the United States 
Geological Survey could not be unde: more energetic and 
skilfuf direction than that of its present estimable chief, 
Major Powell, with the cooperation of such leadeis in 
geological enterprise as Mr Gilbest, Captain Dutton, agd 
their colleagues Ney ertheless, it may be permitted to a 
geologist on this side of the Atlantic, who looks disin- 
terestedly but not unsympathetically upon the progress 
of events on the*other side, to express his regret that 
it should not have been possible to find a ‘place where 
scope might have been aftoided for the talents of one whoe 
had done such good service to geology as Dr F V 
Hayden ARCH GEIKIE 

. 
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Attraction et Grawitation @ apres Newton, Par Mme 
Clémence Royer Extracted from the Revie% “ Philo- 
Sophie postive” Pp 23 (Pans, 1882) 


IT is ‘very surprising to finde what 1s, In. most other 
respects, a really well-written and able dissertation on 
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the question of ackon at a distance marred at the very 
outset by an almost inexplicable blundei 

Madame Royer has evidently read much, and lays down 
with great cleainess the distinction between Newton's 
Theory of Gravitation as a mode of grouping together 
under one simple law the whole phenomena of physical 
astronomy, and the assumption handed down from 
ald Greece, of a mutual attractign exerted upon one 
another by any two portions of matter She shows that 
Newton everywhere expresses himself in the most explicit 
terms against the notion of distance-action But she also 
points out the curious distinction between Newton in the 
Principia, the pue mathematician and physicist, who 
constructs no hypotheses and declares that the mode in 
which gravitation 1s produced is one which he has not 
been able to discover from the phenomena themselves , 
and Newton in his Ofdscs, the bold speculator, who 
discusses the possible characteristics and properties of 
the medium by which gravitation may be produced 

This is, on the whole, so well done that we are posi- 
tively amazed to find the all-important property of matter, 
Inertia, absolutely and entirely ignored From a psycho- 
logical point of view, the following remarks, by such a 
writer as Madame Roye: shows herself to be, are of the 
very highest interest and curiosity — 


** Qu'est,ce en effet que la notion de masse, 91 ce n'est celle 
d'un corps déjà considéié comme pesant? Un corps sans pesan- 
teur serait-i] une masse? en aumaital les piopriétés mécaniques ? 
Une masse, supposée absolument isolée dans l'espace, amat elle 
un poids? Evidemment non, puisque le poids ne naft que des 
iapports de giandeur et de distance des masses Dire que le 
poids ou la masse est proportionnel à la quantité de matiéie ou de 
substance, c'est affiime: une chose que nous ne savons pas, que 
nous ne pouvons absolument savou d'aucune mamère Tout ce 
que nous savons c'est que, considéiant des corps dejà pesants, en 
vertu de leurs relations de quaħtıté et de distance, leur pesanteur 
croft €n raison de ces quantites et en raison inverse de ces 
distances, sans que lems quantilés, comme matiére, soient 
altéiées, de facon que des masses doubles ont une tendance deux 
fois plus foite à tomber l'une vers l'autre, ce qui fait. qu'elles 
s'approchent en 1éahté avec la méme vitesse (see), et que si leur 
distance devient moitié. moindre, elles s'appiochent quatie fois 
plug vite une de l’autie 

“Mais comme l'unique moyen que nous aycns de mesurer la 
giandeui de ces masses est de les peser, nous 1estons dans l'im- 
possibilité absolue de due si des ma:ses de même poids, en 
méme relation de distance avec d'autres masses pesantes, con- 
tienngnt, out ou non, la méme quantité de matière ”’ 


Evidently Madame Royer, in reading the Princepza, 
has failed to notice, not only the definition of Ves ensita 
but also, those important pendulum expenments by which 
Newton satisfied himself of the exact proportionahty of 
weights to nfasses, m any one place Here we see, In no 
doubtful manner, the evil effects of an education in which 
athletics have no part No one, man or woman, who has 
had experience of Indian clubs oi of dumb-bells, could 
for a moment doubt that we have another mode of dis- 
tinguishing mass, besides weighing 


Electrotechnisches Fahrbuch von der Electrotechmschen 
Gesellschaft ın Fran&furtam Mam (1883 ) 


ALL over Germany are splinging up electrotechnical 
societies, ın emulation of those in Berlin and Vienna, 
fulfilling a kindred part to that played in Great Britain 
by the much older Society of Telegraph Engineers 
and Elecgicians The volume published by the Frank- 
foit Society—the first of its Proceedings—contains several 
papers of interest Amongst these may be noticed two by 
Di Th Stein of Frankfort, on the measurement of small 
intervals of time by the photographic electric method , and 

n certam modern electio®%chirurgical apparatus, especially 
modifications of the influence machine of Holtz In the 
first of these papers Dı Stein describes an apparatus for 
photographing the pulsations of the heart, &c , as con- 
veyed by a Marey’s tambour to an apparatus which at 
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the same time causes a record from an automatic tuning- 
fork interrupter to be imprinted side by side on the photo» 
graphic plate In Dr Stews second paper, he describes 
the use of a small Deprez electromotor to drive a small 
fan, by which warm, dry air 1s caused to cuculate 10und 
a Holtz machine, which by this means ts always ready 
foi action In some historical notes by Herr Holthof, 
dealing with the early stages of telegraphy, there comes 
out the interesting point that, so early as 1854, an import- 
ant improvement had been made in the suggestion of 
Bouseul for an eleztric telephone An anonymous writer, 
signing himself “ L” in the pages of “ Didaskalia,? gave 
in that year, under the title of “ Elektnsche Telephonie," 
an account of Bourseul’s crude notion, and added some- 
thing not to b found m Bourseul's suggestion, namely, 
the use of an electromagnet in the receiver to actuate the 
disk of thin metal to-which the listener was to apply his 
eat, the description of the mstrument—which, it seems, 
never reached anything beyond an anonymous suggestion 
-—reads like a description of a Bell telephone, of which 
it 1s a remarkable foreshadowing It 1s remarkable that 
Reis, who was at that time resident in Frankfort, should, 
when using an electromagnet in his subsequently invented 
telephone, have stopped short of the use of a disk in. his 
1eceivei in place of the bai armature he employed It is 
pretty clear he did not know of ** Ls" suggesuon The 
1emainder of the papers in the “ Yeai-book ” deal chiefly 
with telegraphic and fire-alarm apparatus The Frank- 
fort Society is to be congratulated on the value of the 
papers communicated to it during its shozt existence 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinrons expressed 
by hts correspondents Neither can he undertake to return, 
or to correspond unih the writers of, rejected mamSecripts 
No notice ts taken of anonymous communications 

(The Editor urgently requests corr aspondents to keep ther letters 
as short as possible The pressure on has space 2s so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel fads] e 


What are the Saccopharyngoid Fishes ? . 


IN December of last year M Vaillant communicated to the 
French Academy of Sciences a notice of a remarkable deep sea 
fish, to which he gave the name 4urypharynx f&ecanodes He 
was in great doubt as to the :elations of this form, but concluded 
that *'of all fishes ıt 1. to Malacosteus niger,” placed m the 
family Scopelidze by zoologists, that he was most inclined to 
approximate the new type Five specimens of a nearly related 
form, to which Mi J A Ryder and myself have given the 
name Gastrostomus bat du, were obtamed by the United States 
Fish Commission steamer Albat oss, in the summer and autumn 
of the present year The laigest of these specimens is nearly 
two feet long, and an anatomical inve tigation reveals some very 
remarkable peculiarities of structure, which have caused Mr 
Ryde: and myself to differentiate the two forms, Gastrostomus 
and Eurypharnyx, in a distinct order of fishes to which we have 
given the name Lyomei1 . 

The Lyomeit are fishes fvith five branchial arches (none modi- 
fed as bianchiostegal or pharyngeal) fai behud the skull > an 
imperfectly ossified cranmm, deficient espacially in nasal and 
vomerine elements, articulating with the fist vertebra by a basi- 
oceipital condyle alone , with only two cephalic arches, both 
freely movable, (1) an anterior dentigerous one, the palatine, 
and (2) the -uspensorial, consisting of the hyomandibular and 
qaadrate bones, without opetcular elements , withqnt maxillary 
bones, or di-tinct posterior bony elements to the mar dt 1$, with the 
scapular arch impetfect (limited to a single cartilaginous plate) 
and 1emote from the skull , and with separately oszified but ım- 
perfect vertebrae Whether other than the two genera mentioned, 
Eurypharyux and Gastrostomus, belong to this ordei s not en. 
tunely certain, bu. there is little doubt, in the opinon ofdMr Ryd 
and myself, that the family Saccopharyngidz also belongs to 
the order, and ıt ıs for the purpose of calling attention to th.s 
doubtful and sull little known type, that in beha'f of Mr Ryde 
and myself I address the present comfunication No satisfac- 

* 





tory information has been given as to the Saccopharyngidae, 
except by Dı Mitchul m 1824, and by Dr Harwood m the 
Philo.ophicad "Di ausactons for 1827 The plate published in 
the volume erted represents the head of Ophiognathus with the 
mouth closed as well as open, and the differences in the relation 
of the po terior angles of the mouth to the axis indicate that 
Ophiognathus (as well ay Saccopharynx) has a movable suspen- 
sorium, and wculd therefore exhib.t the Lyomerous pecuharity of 
Structue It appears from Dr Gunther’s “ Catatogu® of the 
Fishes in the British Museum” (vol vin. p 22}, that in 1870 
there were two specimens of a Saccopharyngoid fish—probably 
the Ophiognathus ampullaceus—m the British collection (It is 
possible that the so-called young mentioned in the Catalogue 
may be a Eurypharyngoid ) The question whether that species 
belong, to the Lyomeit can therefore be rtadily settled ngga- 
tively or affimatively Assuming tuat the family Saccopharyngi- 
dæ belongs to the ordez, the two famelies would apparently be 
distinguishable as folidws — * 

The Eurypharyngids are Lyomert with the branchio-anal 
portion much shorter than the rostio-branchial, with the tail 
very elongated and moderately attenuated backwards , the head 
flat above and with a transverse rostral margin, at the outer 
angles of which the eyes are exposed , with the palatine jaws 
excessively elongated backwards and the upper parallel, and 
closing against each other as fai as the articulation of the two 
Suspensoiial bones , with minute teeth on bot jaws, the dorsal 
and anal fins well developed, and continued neaily to the end of 
the tai], a d with minute nairow pectoral fins 

The Saccopharyngide appear to be Lyomeri with the bramchio- 
anal portion much jonger than the ro‘tro-branchial, thé tail 
exces-tvely elongated and attenuated , the cranium unknown, the 
eyes antero lateral, with the palatine bones moderately extended 
bachwards (mn compatison with the Eurypharyneide), and ap- 
parently not closable against each otae1 , with enlai ged teeth in 
one or both jays, with the dorsal and apal fins feebly developed, 
and with pectorals small but brcad Saccopharynx 1s cgasidered 
by Dr Gunther to con ist of ‘deep-sea congers,” but evidently 
1t 15 not at all related to the congers cr any other allied fishes. 

I can assure English naturalsts that no type of fishes will 
moie foflyeward investigation than the Saccopharyngide, and 
itis to hg hop&d that some master of applied anatomy, like Profe 
Huxley or Lankester, may deem an examination of the specimens 
in the Britfsh Museum worthy of their attention A few of the 
many iematkable peculiarities of organisation of the type have 
heen described in an article “On the Anatomy and Relations 
of the Eurypharyngides," by Theodore Gill and John A Ryder, 
in the Proceedings of the United States National Museum for 
1883 {pæ 262-273), and a full monograph will apfem [ater 
May we hope for infoination respecting Saccopharynx in time 
to correlate ıt with that on Gastrostomus ? THEO GILL 

Cosmos Club, Washi :gton, December 18, 1883 





The Mildness of the Season 


e 
As the flowering of plants at this time of the year is perhaps 
the best indication of the mildness of the season, I send you a 
list of the plants fiom which I and a friend gathered One or 
more flowers on the 24th and 26th ınst I have given*the list 
of each day's gatheung separately Those on the 24th were 
gathered between this city and Hinton Charterhouse, once noted 
for its Carthusian monastery Those of the 26th were gathered 
between Bath and Bradford-on-Avon, a very old town which 
contains the remains"of a Saxon church and one of the finest 
tithe barns m England, VIATOR 
Bath, December 27, 1883 


o . 

List of Plang from whach Flowers were gathered on December 24 
Di aba erna (Spring Whitlow Grass) 
Primula acauits (Primrose) 

Veromca officialis (Com Speedwell) 
Bellis perenni (Daisy) 

Centaurea scabiosa (Greater Knapweed) 
Ulex europers (Com Furze} 

Achillea millefolium (Com Yarrow) . 
Crepis virens (Smooth Hawk's Beard? 
Lamun album (White DeadMettle) e 
fr agii ia v sca (Wood Strawbeny) a 


Gathered on December 26 


Ranunculus repen., (Creeping Crowfoot) i 
Cher anthus chieri (Com, Wallflower) 
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Cerastium semidecands um (Little Mouse-Ear Chickweed) 
55 trivale (Lesser do ) 

"1 enar tenutfola (Fine leaved Sandwort) 

Penpinella saxifraga (Com Burnet Saxifrage) 

Pastinaca sativa (Wild Parsnip) 

e. Loris anthriscus (Upright Hedge Parsley) 

Senecio vulgaris (Com Groundsel) 

» sylvaticus (Mountain do ) 

Ci ees viens (Smooth Hawk’s Beard) 

fly pocherts 2 adicata (Long-rooted Cat's Ear) 

Tq aracum dens-leonis (Dand elion) 

Veronica hederrfola (Ivy-leaved Speedwell) 
polta (Gray Procumbent do ) 
agrestis (Green do do) 

Lamum purpuneum (Red Deaduettle) 

e o album (White do.) 

Rumex c1 ispus ( Curled Dock) 
. 
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River Thames—Abnormal Bigh Tides 


IN a lette jn NATURE of November 2, 1882 (p 6), I gave a 
review of exceptional tides from 1860, and attempted to trace 
the causes thereof , 1t appeared that from 1860 to 1868 inclusive 
the computed maximum rise above ** Trinity Standaid ” of high 
water fol sping tiges was 6 inches, and the acfual range excess 
was 3 feet 6 inches above that standard 

From 1869 to 1882 the greatest computed elevation at high 
water was 2 feet x inch, and the maximum rise 5 feet above 
**Trauty" at Westminster, viz on January 18, 1881, and again 
on October 28, 1882, the same height was attatned—in each case 
resultant on a gieat north east gale On November 14, 1882, 
the afternoon tide marked 2 feet 5 inches above “Trinity,” 
or 2 feet 4 inches above computed height—iesultant again on 
a north-north east gale Since then, during the last thirteen 
months, there have be&n no very exceptional fides until last 
springs *e 

The fullowing abstract table gives the more salient results for 
the present year — 


High Waters referred to '* Trinity”, ° : 


e 
1883 Computed Observed Difference Wind 
ca a a 
Jan 22pm o 7 below 1 o above 1 7 ENE 
» ?4 p» o 2 above 1 6 below i 8 
Feb 9 ,, r6 ,, 1 6 above Equal WNW 
» 12 , ^r. 26 , 15 SSW toS? 
3i- i Or ,, 20 4, I II WSW: 
Mar na 2-705. 3) 38 , 18 NNW 
Apriléor p m o 6 below 10 y r 6 EN E 
June 8 ,, o 5 above 16 4 I I ENE 
Sept 3, .06 , o 6 below ro wsw? 
» 5 p» O2 4, 1 6 above I 4 NNW 
Oct i, o2 , 1.6 -iy 1 4 N 
» 4 » o t y 2-0 5 I II NNW? 
a5 X6, I0224- 56 “Trinity "^ 12 Wsw? 
Nov 5 ,, 1 I below *Trmty " 3' WNW 
” 6, I9 4 o 6 below I 3 W- 
n I) y or , 1 6 above 1 7 WwW 
n 29 n o8 ,, 0B. 65 I 4 SSE 
» 30 4, o5 » 10 , 15 Ww. 
Dec be» © 3 » IO) +55 2 0 NNW 
» 1i2midmghto 5 ,, 36 , © 30 WNW? 
» 1am 1 I above 38 , 29 N! 
* A gale ? A great gale 
e . 


It will Le observed that ın the majonijy of cases northerly 
winds accompany or have preceded the exceptionally high tides, 
also how a great westerly gale blowing down the river depresses 
the range of tidee Jhe most remarkable result is that attendant 
on the great gale of the r2th inst during last springs, for 
although high water level was less by 18 inches thfn in January, 
1881, and October, 1882, 1t was exceptional for its great 11se 
over the computed elevation, being no less than 3 feet II 
inches above the hexght denoted in the Admuralty tide tables 
with the reservatton before named im my former letter, that the 
computed Height» aie for London Bridge The high wate: of 
October 428, 1882, was 3 feet 4 inches abovee computed 
height , but the very remarkable tide of January 18, 1881, was 
actually 5 feet above the estimated iange, which was only level 
with “Trinity Standard ” ‘Lhe afternoon tide ot Sunday, the 
I6th mst , was also, 1t will be seen, very much increased by the 
northeijy gale then prevailing J B REDMAN 
6, Queen Anne's Gate, S W , D&cember 19, 1883 
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Deafness in White Cats ° 


REFERRING to the note mn your issue of December 13 (p 164), by 
Mr Lawson Tait, on ‘‘ Deafness in White Cats,” I should 
like to state, if my remarks may not be out of date, that my 
father kept a bieed of deaf white cats over several yeas, and 
on making an inquiry regarding these cats of my brother, who 
now lives in Reading, but who at that time was resident with 
my father ona farm in North Hampshne, he informs me that the 
deaf cats were all white with blue eyes, with one single exception, 
and that one refers to an aged mother who was named '' Deaf,” 
on account of her infirmity, and who had eyes of different colours, 
the one being “red,” or pink, as seen in white rabbits, and the 
other blue. Soremarkable was the appearance of this cat that 
the eyes often attracted the attention of viitors, and my brother 
has more than once related to me a cucumstance which I should 
not mention here, save that ıt so thoroughly bears on this ques- 
tion as one of fact On one occasion a neighbour, remarking on 
the ocular peculiarities of this cat, elicited from my father the 
Jocular reply that ‘‘ she had one eye forthe rats, and another for 
the mice” My biother furthe: states that these deaf cats were 
all females, and that the breed was preserved on account of its 
furnishing '*good mousers” I apprehend that this charac- 
teristic may in some measure be attiibated to the character of the 
eyes enabling the animals to see better 1n obscure hght Males 
weie not preserved, because they became rovers and destroyed 
the game When any of the offspring weie pied, or otherwise 
coloured, they were not deaf  Beaung on this, and evidently 
referable to my brother's eaily associations, he once observed, m 
his walks round Reading, a white cat with blue eyes sitting at a 
cottage door, and on inquiring he found that the animal was 
deaf, but he made no observation as to whether it was male on 
female JOSEPH STEVENS 

Oxford Road, Reading, Decembe 24, 1883 





Teaching Animals to Converse 


T HAVE read with interest Sir Jobn Lubbock’s communication 
(p 216), but I would like to know whether any precautions were 
taken fb fii d out whether ‘‘ Van” «elected the 1ight card by his 
sense of sight or by scent? This could have been easily dore by 
changing the card for a facsimile which had not been previously 
scented A moie thorough’ test would be to employ a set of 
cards with “ Food” wiitten on one side of each and some other word 
eon the other, then pu ting the cards in cases with an opening 
expgsing @ne word only The cards could then be put i a row 
and be kept in the same ielative position, the changes for the 
experiments being made by turning the cards in their cases 
Would ıt not be simpler to commence with drawings on the 
cards instead of words For instance, a saucer or biscuit foi 
“Fog,” a bone for ‘* Bone,” a hat for “Out,” &c ? 

Hanovei, Jauuary 5 JSB 





On the Absence of Earthworms from the Prairies of the 
Canadian North- West 


AN incidental allusion 1s made by Mr, Christy in NATURE of 
the 3rd mst (p 213) to Darwim’s statement that earthworms 
*' abound 1n Iceland” In 1881 I spent several weeks in that 
island, and had occasion many times to search for worms as a 
bait for trout and chai around Thingvalla, Ori, the Sog Rive, 
&c , and could not obtam them except near the faimhouses— 
which aie at great distanees from each other—and absent alto- 
gethei fiom the interior of Iceland, hich 1s uninbabited and a 
desert RICHARD M BARRINGTON 

Fassaioe, Bray, Co Wicklow, January 4 





Merrifield’s ‘‘ Treatise on Navigation” 


I BEG to thank your reviewe: of my book for the suggestions 
he has mage m NATURE of December 20 (p 169), and should 
like to oint out to him that he must have oveiooked some 
remarks contained therem, when he says — 

** Weiegret that Mr Merrifield has omitted from the chapter 
on Traverse Sailing the warning given by Raper, that, especially 

MA high latitudes, the differepce of longitude should be found on 
each cose," &c , by Mercator's sailing 

Will you kindly allow me to remark that I mention this twice 
1n my book? First, on pp 88, 89 I say, “Muiddle-latitude «ailing 
should not be used in @) high latitudes , (2) when the difference 
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of latitude 1s great , and (c) when the two places under considera- 
tion are on different sides of the Equator In these cases Mer- 
cator's sailing should be used" And again, on p 104, whén 
speaking of a ship’s jou nal (which I considered the right place 
to 1ntioduce 1t), I give this caution — 

‘ As longitude by inspection depends on the middle latitude, 
the cases ın which it should not be used as explained under 
middle-latitude sailing should be attended to and if the latitude 
be high, or the distance made good be great on a small course, 
then correct longitude fau only be obtained by finding the posi- 
tion of the ship by Meicator's sailing on every change of course ” 

JOHN MERRIFIELD 

Navigation School, Plymouth, Decemba 22, 1883 


[I was, of course, aware of the existence of the paragraphs 
mentioned by Mr Merrifield, but they do not seem to meet the 
point raised, vif that no notice was taken w the chapter on 
Traverser Saılıng of the necessity of finding the cifference of 
longitude on each couse 1n high latitudes, although the subject 
is incidentally referred to at p 104 There will doubtless 
always be differences of opinion between the writer andievieue 
of a bock, but ıt seems to me that, in teaching, the theoi y should 
be unassailable Whether 1n practice 1t 1s necessary to apply all 
the corrections 1equired should be left to the judgment of the 
practitioner Mr Menufield has reversed this ordei, having 
omitted ceitain rules from the instiuctions on Traveise Sailing, 
but mentioned them casually in a paragraph precedimg the copy 
of the log —THE REVIEWER ] 





AN AMERICAN ROTHAMSTED 


HAE a century has elapsed since Sir Jchn Lawes 

commenced at Rothamsted Park, in Hertford- 
shire, the unique series of experiments the results of 
which have produced so salutary an effect on agricultuial 
practice The inquiries were at the outset restricted to 
determining the influences of vaitous kinds of manures, 
and these led to the institution, in the year 1843, of sys- 
tematic field experiments which are still ın prégiess 
Wheat and barley have been giown on the same land for 
forty-one consecutive years, oats for twelve years, turnips 
for thirty yeais, potatoes for nine years, meadow heibage 
for twenty-eight years, while beans, clover, sugar-beets, 
and mangel-wuizel have hkewise been growngmore or? 
less continuously, and all unde: the vaiied influence of 
the different manurial agents The influence of soils and 
manures on the composition of ciops, the relations of 
botanical characteristics to the soil and to*manuies, the 
physical and chemical properties of the soils themselves, 
the transpiration of watei by plants the question as to 
whether plants assimilate free nitrogen, the ccmposition 
of ram and drainage waters,—these aie some of the chief 
problems which have been the subjects of research Not 
less noteworthy aie the experiments which Lave been 
made w’th animals, such as the determination of the re- 
lation of quantity and kind of food consumed to increase 
in live weight, the proportion and relative development 
of the different organs of farm animals, the composition 
of the animals in different conditions as to age and 
fatness, the composition of the solid and liquid excreta 
in relation to that of the fbod consumed, and the comp sı- 
tion of the ash of animals in different conditions and 
variously fed * 

Valuable and highly appreciated as aie the many pub- 
lished results of the Rothamsted ieseaiches, yet their 
significance could not fail to be greatly enhanced weie it 
possible to compare them with similar experiments carried 
on elsewhere But the efficient equipment of añ agricul- 
tural experiment station like that at Rothamsted 1s a very 
costly affair, and, unless State aid can be relied upon, it 
can hardly be undertaken save through the mumificence 
of private individuals The splgndid example set by the 
founder of the Rothamsted station m this country has 
stimulated an American gentleman to establish in the 
State of New York an expetimental farm which 1s already 
well on tae way towards becoming another Rothamsted 
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The credit of this enterprise 1s due to Mı Lawson Valen- 
tine, who thereby 1ealises “a long-cherished plan foi 
doing something towards the progress of American agri- 
culture,” and at the same time providing a pleasant 
country home conveniently near his place of business in 
New York City °. 

Houghton Farm, Orange County, 1s within two hours” 
railway journey of New Yoik City, and occupies en. area 
of 600 acres In the summer of 1879 the proprietor 
secured the services of Dr Manly Miles as director of 
the projected experiments, and afte: a period of eighteen. 
months, during which the fields were laid out and drained, 
the experiments were begun Since the summe: of 1881 
the experimental work has been cared on as a disginct ° 
department, quite separate from that of the farm proper 
on the one hand, angi fiom that ef the residential portion 
of the estate on the other Thus the present plans as to 
Houghton Farm are ın the words of the pioprietor, the 
following —1 That the farming operations be carried on 
in accordance with the best known methods, and undei 
the best possible organisation and management, with a 
view to educating and enlightening others by fuinishing 
valuable examples and results in practical agriculture 
2 That there be a scientific department elevoted to agii- 
cultural investigation and experiment, and that such de- 
partment be of the highest order, so as to command the 
respect, interest and co operation of the leading scientific 
minds of this and other counties 3 That Houghton 
Farm be a comfortable, healthful, and attiactive home 
for the family of its popiietoi, and afford laige hospitality 
for friends and guests 

Two distinct though closely 1elated and parallel lines 
of investigation aie recognised — Fstly, the purely scien- 
tific work of the laboratory to gain a knowledg#of the 
element® of animal and vegetable nutrition, and of their 
relations urder known definite cond.tions Secondly, 
accurate qnd well planned experiments in the feeding of 
animals andan the growth of crops to answei the varioue 
practical questions that alise in the management of the 
faim, and*to determine the agiicultural value of the facts 
and theories that are presented as the result of purely 
seientific investigations Experiments under this second 
head demand, on the part of those who conduct them, an 
extended knowledge of practical farming, as well as the 
trained still and ability fo: original investigations that are 
1equired in researches in pure science 

As the system of growing the same kind of crop on 
the same land for a continuous series of years, in the 
manner followed at Rothamsted, appears to be the only 
one that can be relied upon to give consistent apd 
trustworthy results, this method has been adopted at 
Houghton Faim But besdes wheat, bailey, and oats,. 
the staple American cereal, Indian coin, forms the sub- 
ject of a special series of experiments Indian còrn 1s 
successfully cultivated over a very wide area, 1t much 
exceeds in aggregate value any other ciop giown in the 
United States, it 1s of'great importance as a cleaning 
ciop, and the largesamount of cattle food of good quality 
ıt 1s capable of yielding, together with the value of the 
manure produced per acre when it 1s fed on the farm, all 
point to this crop as the one a seires ef*systematic ex- 
periments upon the cultivation of which will yield 1esults 
of greater practical interest to American farmers than 
“vill experiments with any other field crop . 

The first report on the expeiurents with Indian corn 
has aheady been published, with considerable elaboration 
of detail. Some interesting results have been esPablished, 
particulark those on the influence of diamageon the 
employment of bainyaid manuie, and on the character 
and quality Qf the grain s. . 

Piof D^?P Penhallou, the botanist and chemist at the 
station, has issued no less than four reports last year 
and this These deal rgspectively with the meteoro- 
logy of the distiict in which the faim is situated, based. 
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on observations extending over a period of six consecutive 
months, with soil temperatuies, a series of observations 
embracing a similar period, with the normal condition 
of vegetable structure with reference to cell contents , 
and with “peach yellows,” a disease attacking peach 
tes To do justice to any one of these memoirs would 
really require a separate notice, but the mere mention of 
them wll serve to indicate some of the channels into 
which the energies of this new centre of research are 
being directed In connection with the meteorological 
work, however, it 1s worth noting that daily bulletins 
were issued, the predictions being made for twenty-four 
À hours fiom noon to noon The whole number of predic- 

tions made was 210, of which only 1 9 per cent proved 
incorrect, so that the bulletins camg to be depended upon 
and served a most impertant purpose for the time during 
which they were issued All the idiots are printed in 
an attractive foim, and special pains appear to have been 
bestowed upon the diagrams and coloured plates 

To the names that have already been mentioned it is 


| 
necessary to add that of Mr Henry E Alvord, who, 


has undertaken the duties of general manager Mr 
Alvord's name is already familiar to agriculturists on this 
side of the Atlasttc, particularly in conne¢tion with Ame- 
ucan dairy farming, and his association with Houghton 
Farm is another guarantee, if one were needed, of the 
thoreughly business-like manner in which the new experi- 
ment station 1s to be conducted 

From this brief sketch it will be seen that there exist at 
Honghton Farm potentialities whose development can 
hardly fail t8 exercise considerable influence on the agri- 
cultural practice of the future Those who have studied 
the Rothamsted resus will be glad to compare with them 
the reMilts deduced from the Houghton Faim experiments, 
and each station will be benefited by comparmg notes 
with its friendly rival, while the valuable work which 
English agriculturists associate with the nameg af Lawes, 
eGilbeit, Pugh, Masters, and Warington well, it 1s to be 
hoped, find a parallel in the discoveries we Shall con- 
fidently look for from the transatlantic station * Intention- 
ally planned, in many details, upon the same lines as 
Rothamsted, there is one point ın which the new station 
specially resembles its English prototype, and it 1s con- 
tained en the words, “ Visitors are always welcome at 
Houghton Farm " W *FREAM 





EDELMANN’S ELECTROMETER 


AMONGST the many forms of electrometer that 
o derive their origin from the quadrant electrometer 
of Sir Wiliam Thomson 1s that of Edelmann, which 1s 
very extensively used ın the physical laboratories of the 
Continent Dr Edelmann, whose name it bears, 1s not 
only“ proprietor of workshops in Munich, which are 
rapidly winning renown for the excellence of the instru- 
ments which they turn out, but also holds the post of 
privat-docent ın the Polytechnicém of Munich e. 
In the parent instrument of Sir W Thomson, and in 

most of the modifications of that instrument which go by 
the names of Bianly, Kirchoff, Mascart, &c , thequadrants 
are literally fou? quadrants cut from one plane circle, 
and in most of these instruments the zecd/a1s of the flat 
‘dumb-bell or lemniscate form which Sir W Thomson 
hinself gave toit. Dr Edelmann has, however, taken & 
departure 1n quite another line, his instrument being very 
appropriately named the ''cylindei-quadrant? electro- 
meter. The three accompanying figures show the essen- 
tial parts of the instrument The quadrants, maiked 
Gin Fig 1, and a, 4, e, d m Fig 2, are formed by 
taking a metal*tube, fffrnished with flanges above and 
below, and Slitting ıt into four parts by four*® equidistant 
cuts parallel to the axis of the tube, the four pieces being 
then®set in their proper placeg by being screwed to two 
rings, R and S, of ebonite This arrangement has some 


advantages over those of the ordinary quadrant electro- 
meters In these, when the quadrants consist of four 
pieces of flat brass borne each on an insulating pillar, it 15 
difficult to set them so that they shall be all exactly in 
one plane , and when, as 1n some of the more delicate 
instruments, the quadrants are made of a hollow box sht 
into four paits, there 1s found the further difficulty of 
arranging the quadrants so that the needle can be taken 
out and replaced These difficulties are, to a large extent, 
obviated in Dr Edelmann’s form of instrument, for the 
inner surface of the cylinder, which constitutes the four 
quadrants, can be turned perfectly true after the quadi ants 
have been screwed to the ebonite rings , and there 1s no 
difficulty at all in lowering the needle into the cylindrical 
cavity within the quadrants, or in lifting it out The 
needle itself ıs of the form shown ın Figs 2 and 3, and 
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consists of two portions of metal (w w) cut fiom a 
cylinder, united abovè and below, and hung by a single 
fibre of small torsion from an *djustable head, F, above 
A mirror, s, 1s attached above the needle, and a platinum 
vane, P, below ft dips into a vessel, T, contaiming sulphuric 
acid To give direct.ve force to the “needle” a small 
magnetic needle, 7 s, 1s attached to ıt This device was 
indeed used in some of Sir W Thomson’s early instru- 
ments, though subsequently abandoned ın favour of the 
bifilaresfispension usually adopted It 1s of course under- 
stood that the opposite pairs of quadiants are, as usual, 
connected together Electrodes, A, B, pass through the 
metal plate, M, which covers the instrument, and are con- 
nected with the quadrapts as shown in Fig 1 An outer 
Jar of $lass surrounds the instrument and is fixed to the 
under side of the plate M by a bayonet point The plate 
M itself 1s very substantial, and is provided with three 
levelling screws which rest in V-grooves in a strong ring- 
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shaped support of cast zinc, LL, which 1s screwed to the 
laboratory wall like a bracket P 
It will be seen that Dr Edelmann has discarded the 
Leyden jar, 1eplenishei, and gauge, which phy so 1m- 
portant a part in Sir W Thomsons electrometers 
Instead of these a Zambont pile, or a battery of 200 small 
well insulated voltaic elements, 1s used These are made 
of test-tubes filled with common water, and having small 
zinc-copper pairs plared from cell to cell It is difficult 
to believe that either of these dispositions 1s an 1mprove- 
ment on the replenisher-jar-gauge arrangement, though 
either may be somewhat cheaper Nor is it likely that 
the presence of the ebonite rings R and s will add, m the 





FIG 2 Fic 3 


long run, to the satisfactory working of the instrument , 
for, as 1s well known, this substance when exposed to 
light decomposes at the suiface, and becomes covered 
with a conducting-film of acid The insulation ef the 
quadrants ought not to be risked by such a doubtful 
device It ought to be mentioned that a cylindrical 
arrangement of quadrants had Been previously employed 
by Silow ın an instrument for investigating the dielectric 
capacity of liquids but to Dr Edelmann is due thee 
credit of having applied this arrangement for the cen- 
struction of these electrometers, which 1a consequence of 
the many good points are’ beconung so popular for 
laboratory work both in Germany and elsewhere 
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GLEANINGS FROM THE REPORTS CONCERN- 
ING THE ERUPTION OF KRAKATOA 


DO not piopose to give here an abstract of all the 
reports which I have gathered, but I enly wish to 
state some important data which might be useful to those 
who wish to become acquainted with the full particulars 
concerning the eruption Therefore I have mentioned 
the authorities from which I have taken the following 
statements, in order that the reader who wishes for more 
circumstantial reports may find them eas:ly 

I regret to say that I *have not been able to find any 
reports from Tyiringin aad, the lighthouse-heepers of 
Java’s Fust Point and Vlakke Hoek In the beginning of 
Octobei an engineer of the mine-service was sent to 
Krakatoa to examme the island, and he ıs expected now 
to bring in a scientific report about the eruption , it 1s to 
be hoped he has insisted that everything ieferring to the 
citastrophe should be circumstantially recorded” * 

1 Data referring to the tine anterior fo the Eruption — 
In a report which was published in the Java Coqzaz (the 
paper of the Dutch Government), which was brought 
fiom Batavia by the mail of Auguet 25, ıt wassaid “ Ther& 
are now two ciateis on Krakatoa, 3 kin distafit from 
each othei, which are continually woraing The western 
ciater is at the foot of Mount Perbuatan (working since 
May 20) , the eastern crater workingesince a more recent 


date (which 1s unknown to me) at the foot of Mount 
Dannan The outhnes of the top of Mount Perbuatan 
are change , the outlines of the beach are also altered 
by some increase of land along the shore Thetrees 
which covered the island are burnt for the greater part ” 

As to what occurred before and during the eruptien 
of August 26 and 27 I particulaily took the data — 

(1) From the report of the Berce, Capt Loggn, from 
New York (JVzeusus van den Dag, October I1) August 
26at2pm she was off Vlakke Hoek, 20 miles to the 
south, she got sight of the light of Java's First Point 
August 28 at i2 pm — Since August 26at4pm she had 
only little sail, 28, at 4a m, maintopsail was set , after- 
wards at noon she set full sail and made for First Point 
"Therefore she was duging the eruption near a line which 
Joins Java Head apd the pointewhere she was August 
26at2pm 

(2) From the report of the Charles Bal (NATURE, 
Dec 6,p 140) She passed Prince's Island August 26, at 
9am , Krakatoa seen at 4 I5 pm, north half east, 10 
mules distant Atirpm the island became more visible, 
west-north-west, II miles distant , August 27 at 6am 
she set sail, passed lighthouse Fourth Point at 8 o’clock, 
Anjer at 8 30, passed Button Island at &o 15. 

(3) From the report of eye-witnesses, who were at 
Anjei during the catastrophe (Nieuws van den Dag, 
October 11 and 14) ° 

(4) From a report written by a passenger (an engineer) 
of the Gouverneur Loudon (Dutch Indian steamer, 761 reg 
tons, 190 h p) (Neeuw Rotterdam Court, Cctober 23, by 
Mr van Sandick) She was off Anjer August 26 at 
3 pm , went to Telok Betong, where she arrived at 
7 pm , remained there till neat morning at 7 o'clock 
After a wave had destroyed Telok Betong she nde for 
Anjer, tt before she had left the bay darkness came on, 
and she was compelled to he there till August 28 in the 
morning e 

(5) Fyom the report of eye-witnesses at Telok Betong 
(Nieuws van den Dag, November 3 and 13) 

Moreover, I took a few particulars from the reports of 
Katimbang (Azewws van den Dag, October 16) (Lam- 
pengs, at the foot of the Radjah Bassa), Binuangan 
(Nieuw Rotterdam Court , October 23) (at the bottom of 
the Semangka Bay), and Pulu Merak (Wreuwsevan den 
Dag, October 10) a 

Though eg on the Island Balı stiong detonations 
weie heard in the moining of August 26, the reports 
of Telok Betong and Anjer say Fine weather, no ex- 
traordinary detonations in the afternoon Berbice reports 
Sky dark at 2 o'clock, threatening at 4 o'clock , at 6 pn 
thunder and lightning Cn board the Charles Bal at 
415 an eruption at the east of Krakatoa was observed , 
the masses which were driven foith to the east had the 
appearance of a furious squall Anjer reported At 
6 o'clock quite dark, at Telok Betong at 6 pm slight 
rain of ashes , at the same time Berézce experienced ashes 
peuring down at once ,*1t was quite dark Fall of ashes 
and darkness contigued the whole evening About this 
time the commotion of the sea began also At Anjer, 
between 6 and 7 pm, several vessels were carried by the 
wave to and fio in the harbour (canal But the sea did 
not flow o.er. From Merak is reported, August 26, at 
7pm or73o0pm Heavy detonations, violent shocks 
{but no earthquake’ Waves swept away the Chinese 
camp, caused much damage Jn the mght (I could not 
find out at what o'clock) fiery phenomena were seen in 
the direction of Krak#toa, shocks of eaithquaRe, waves 
The Contuoleur, who was at Katimbang, related 'é August 
26,.7 p m , several prows thrown on the beach, waves, but 
the sea did not flow over, nor dR the wases grow higher.” 

The Lo?don came to anchor off Telok,Bettong at 7 pm 
Rough sea, boats could not communicate They observed 
that there was something yrong, but could not make out 
what it was The Dutch bark Marte, which was there 
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also (there are two vessels of the same name, Marie and 
Maria, m the list, the one, Mare, of 570» the other, 
Maria, of 790 tons) reported At 7 30 currents observed 
in different directions, some small vessels lost their anch ors, 
tqn persons saved from being drowned From Telok 
Betong is reported By 6 30 sea quite calm, level of the 
sea I metre lower than pier, a moment afterwards 1 
metre above it, people who were at the end of the pier, 
about 1000 metres distant from the shore, had to walk 
back*through the water, which was done without acci- 
dents Meanwhile the Charles Bal was m a fearful 
situation since 5 o’clock She reports —' At 5 pm sky 
darkening, detongtions stronger, pumice stones pouring 
down, rather big pieces, had to cover skylights At 6 
pm big preces ceased, small pidtes, ashes, &c, con- 
tnuede Ternble night" After 7 pM, at Anjer, heavy 
detonations were heaid, the ground evas groaning, thun- 
deistorm, by 9 30 calm, slight rain of ashes After this 
the sea was very calm After midnight some waves were 
observed, which were not violent Lloyd’s agent at 
Batavia wrote under date of October 16 (Scotsman, 
November 24) —“ But we know now that the village of 
Sirah, six miles below Anjer, was partially submerged at 
1 o'clock on Suntlay night, August 26 This I had from 
the head man himself, whoat the time reported it at once 

At Anjer, however, nothing was felt and no alarm 
was experienced” At Katimbang a noise was heard of a 
far-off wave at 10 o'clock, and the Europeans and natives 
went to a higher place During the night the waves were 
heard causing an awful devastation At Telok Betong, 
by 10 o'clock, several vessels were thrown on the beach 
(among which the stegmer Berouw, draft 1 g5 m , 4 guns, 
30 h pe 4 Eutopeans, 24 natives), houses Swept away, 
people drowned, &e , towards midnight calm — e 

From this 1t seems to methat no extraordinary detona- 
tions were heard nor any phenomena seen which. could 
have startled the mhabitants, who, however, had been 
accustomed for three months to the noise of Krakatoa 

Meanwhile the outburst continued The Berédzce re- 
ported —At midnight ashes increased, pieces of pumice- 
stones, thunder and lightning increased, fireballs fell on 
deck and were scattered about, fearful roaring, copper at 
the helm got hot, helmsman, captain, and several sailors 
wera strutk by electric di-charges, sail over thee hatches 
to prevent fire, helm tied, crew sent below, captain and 
master kept guard , 27th, at 2 a m , all hands to shovel 
ashes into the sea (were about 3 feet thick lying on deck) 
In a still worse situation was the Charles Bal Lightning 
continued , saw a hight at 11 p m , supposed it to be the light 
of ehe Fourth Point (Anjer lighthouse) , lay by, Krakatoa 
visible in west-noith-west, 11 miles distant , wind strong 
south-west, chains of fire appearing to descend and 
ascend between the sky and the island, while on the 
south-west end there seemed to be a continued 1oll of 
balls of white fire , the wind, though ‘trong, was hot 
and choking, sulphurou-, with & smell as of burning 
cinders, some of the pieces falling on us being like iron 
cinders, and the lead from a bottom of 30 fathoms came 
up quite warm From midnight to 4 a m (27th) wind 
strong, but veis ynsteady between south-south-west and 
west-south-west, impenetrab'e darkness conjinumg, the 
roaring of Krakatoa less continuous, but more explosive 
1n sound, the sky one second intense blackness, and the 
next a blaze of fire, masthead and yardarms studded 
with corposants, and a peculiarly pinkish flame coming 
from the @ouds, which seemed toetouch the mastheads 
and yardarms ” " 

On thé morning of August 27, by 6 o'clock, as^is re- 
ported from Bingangan ¢Semangka Bay), ¢he sunken 
cliffs were visyble, a little while afterwards a Wave came 
and returned, but another followed, which did much 
damages, soon (?) after this 1t became quite dark, mud 
and ashes poured down, several waves followed till late 
in the evening, darkness continued till next morning 
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From Anjer 1s reported that it was about 6 o'clock when 
the first wave came One of the persons who were saved 
said “I went out about 515 After having talked with 
several persons, I saw the wave, still far off, rapidly 
making way towards us I ran away, was followed by 
the wave, fell down quite exhausted, but happily on a 
hill, where the water could not 1each me Before my 
eyes all the houses along the beath were destroyed ” 
Another person reported ——“ I was early at the beach 
(early, after Indian habit, might be at 5 0'clock) When 
I returned home I heard a cry, ‘The flood comes’ On 
looking round I saw a high wave which I could not 
escape, I was lifted from the ground, but caught hold of 
atree Then I perceived several waves, which followed 
the first , the place where Anjer had been before was 
covered by a turbulent sea, from which some trees and 
roofs of houses were still peeping out After the wave 
had flowed off, I left the tree, and found myself in the 
midst of the devastation The Chinese camp was not yet 
destroyed" A third person, who was still in bed at 6 
o'clock, was hfted up by the wave and carried to a hill 
All agree that after gam it became dark, and a pouring 
down of mud and ashes commenced (darkness till next 
morning), &c Fiom Merak it ıs reported that in the 
morning all European officers were in their houses , when 
the fist wave came they were not afraid, and would not 
yet go to the hills The Zerézce reported “ Till 8 o'clock 
1t was, as before, quite dark, afterwards worse” The 
Charles Bal “August 27, 6 am, being able to make out 
the Java shore, set sail Passing Fourth Point Light- 
house at 8, hoisted our signal letters, but got no answer. 
Passed Anjer at 8 30, name still hoisted, close enough in 
to make out the houses, but could see no movement of 
any kind, in fact through the whole straits we have not 
seen a single moving thing of any kind on sea or land” 
Imfüst confess I am here ata loss It is possible that 
the Charles Bal passed Anjer afte: the first wave had 
annihilated most of the diving beings and before the fol- 
lowing waves had finished the destruction of buildings, 
though it would be strange if at the hghthouse all the 
‘people had been killed before the building was destroyed 
Moteover, it seems strange to me that the captain should 
not have seen the devastation noi remarked the tidal 
waves When they came on, the ship was very neai 
them, and evén if we suppose that the waves had been 
shot ke a projectile from Krakatoa on to Anjer,1t would be 
astonishing that such a considerable mass of water should 
not at all have been perceived, or not described if it had 
been We leain fiom Anjer (and from Telok Betong) 
that 1t was seen from the beach like a. black wall, and xt 
must have had a considerable height, for it covered all 
the houses and trees which were nea: the beach , now an 
ordinary house might at least be ten or twelve metres 
high, and the shaít of a cocoanut tree has also a con- 
siderable length Loudon reports August 27, in the 
morning fine weathei, at7am an immense wave came 
on, the Loudon, under steam, turned her head to it, was 
lifted up, but kept well, now thé wave 1ushed on to the 
beach, an4 before the eyes of the passengers and crew of 
the Loudon, hou$es disappeared , the Berouw (which had 
been thrown on the beach on the evening of the 26th) 
was lifted up and carried a few kilometres into the land 
‘lhe place where Telok Betong had been before was 
changed into a violent sea (except the buildings on the 
hills) *T&iree other waves followed at short intervals 
Since it was supposed that the cable had been destioyed, 
the steamer intended to go to Anjer to report the 
catastrophe Before she could get out of the Lampong 
Pay it darkened Tha mate of the Mazze reports * 
August*27, in the moining the sea was calmer, but 
queer weathei, sky threatening, prepared the tbird 
anchor At once we saw an immense wave at the 
horizon making rapidly its way on to us, we spiked up 
the hatches, and after having done it the first wavg struck 
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the vessel, and threw it on the beach, after the wave 
had flowed off, the Mare was lteraly on cry sand, 
one could have walked around the vessel Part of 
the crew left the ship From the bariacks at Telok 
Betong, on the Talang Hill, about twenty five 
metres above the level of the sea, an eye-witness wrote 
At 620 I went to Kampong (village) Kankong, about 
1400 meties distant fom the bariacks, to see the destruc- 
tion which the wave had caused the night before After 
I was there I saw a wave rushing on to us, we hastened 
to the hills, the villagers following us When I had 
reached the barracks, I saw Kampong Kankong had dis- 
appeared, and so had the other villages near the beach. 
Before the darkness began the wateriose At Katimbang 
they peiceived in the morning what damage had been 
done—by little and little it became dark 

At Io c’clock it was so dark aboard the Loudon that 
not even outlines of the ship or persons were visible , she 
stopped for eighteen hours Rain of mud covered the 
deck o 50 metre thick Needle of the compass violently 
agitated , barometer extremely high, breathing difficult 
through damp, some people got unwell and sleepy 
After the darkness began the sea became violent, the 
wind increased , at last it was a hurricane Then several 
heavy seas came, some of which came across and almost 
capsized the vessel ‘Lhe flash of lightning struck the 
Loudon. seven times, went along the conductor, but, when 
sull above the deck, sprang over into the sea This was 
accompanied by a dreadful crackling At such moments 
the vessel and the surroundings were brightly lighted , it 
was a fearful sight, everything being covered with a 
grayish mud During all this ume the Loudow was 
under steam, steaming slowly at two anchors St 
Elmo's fires at the masts and yards August 28, at 
4am, feeb'e moonlight (moon’s rise at Batavia, August 
28,at215am)atthehouzon After the sun had come 
up she tited to leave the bay It seems worth attention 
that during all these fearful lours no detonations were 
heard aboard the Loudon (this 1s expressly mentioned in 
the report) 

At Merak an immense wave came by 90'cloch from thé 
west and rushed to the east The European who abne 
escaped went to the hills, while darkness surrounded him 
The mate of the /arze wiites —By 10 a.m. (August 27) 
three heavy seas came aftei each other, quite dark , at 
once a fearful detonation Sky in fire, dampe By 
3pm thiee seas again, after this the sea quite calm 
Dark till next morning, then (28th) dfavze was found 
afloat again From the banacks (Telok Betong) t is 
reported —-By 9 30 a m a downpour of ashes, later stones 
and mud, about half an hour afterwards the level of the 
water was only I or 2 meties below the top of the hill 
Now it was taken into consideiation to give up the 
barracks and retire to a higher point In the might the 
rain of mud ceased by little and httle, the sky cleared up, 
stars appeared When, at Katimbang, it had become 
quite daik, fearful detonations, like thunder and 1eports 
of guns, were heard By If 30 pouring down of stones 
began (the biggest as large as a fist) Half an hour 
after, 12 o'clock, ıt became quite dark, heavy rain of 
ashes soon afterwards, hot ashes (during a quarter of an 
hour), then cold ashes, darkness continued (it 15 not 
said when it dawned) From the Charles Bal is ze- 
ported “At 11 15 there was a dreadful explosion in the 
direction of Krakatoa, now over thnuty miles d&tent We 
saw a wave rush right on to the Button Island, apparently 
sweeping right over the south part, and rising half way 
up to the north and east sides This we saw repeated 
twice, but the helmsman says he saw it once befofq 
The same wave seemed also to run right on to*the Java 
shore At the same time the sky rapidiy covered ım, tke 
wind strong from south-west by south , by 11 30 we were 
inclosed in a darkness that might almost be felt, and at 
the saine time commenced a downpour of mud and sand, 
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&c , which put ovt theside hghts At noon the darkness was 
so intense tat we had to grope our way about the decks, 
and although speaking to each other on the poop, yet 
could not see each other This horrible state and down- 
pour continued till 1 30, the roarings of the volcano aryl 
hghtnings being something fearful By 2 pm we could 
see some of the yards aloft, and the fall of mud ceased 
(Here the explosion ani the beginning of the darkness 
are reported about two hours later than from Lampong 
Bay or from Anjer, and still move astonishing 1s if that 
nothing ıs said about the wave which annihilated Merak) 
At 5 pm thesky cleared up in the north-east, but till mid- 
night sky dark, now and then ashes falling Though the 
vessel was siaty-fivg, to seventy miles djstant ftom 
Krakatoa, the roargg of the viene was still audible ” 
From the Berbice 9. eported t Iram. (27th) Strong 
wind south-east,atg p m high wave (about 20 feet high) 
struckthe vessel so hard thatthe chronometers were arrested 
Thunder, &c , continued, and tke hands of the barometers 
were violently agitated between 28 and 30 inches At 6pm 
no change, sea relatively calm, bghtning allowed us to see 
the vessel surrounded by a sea of pumice stone , at mid- 
night, weather talm, lightning more remoje August 28, at 
4am, calm, maintopsail set Darkness continued At 
8 am they saw daylight again Weather calm and 
bright. Ship covered with ashes about 8 inches thick 
During the eruption about 40 tons of ashes were thrown 
overboard, more sail set, had full sail at 12 o'clock, 
and went straight on to Java Head Floating pumice- 
stone d.minisned the speed of tae vessel eAt midnight 
light of First Point was seen, when they passed Prince’s 
Island they sew banks of pumice-ssone 18 to 24 inches 
thick In the afternoon they passed between Kgakatoa 
and theeJava shore As far as they could see the island 
was by two gaps divided into three parts The sea was 
covered with pumice-stones and floating corpses 

I contmug the report of the Loudon —Ashes ang 
pumuceStone were still falling, but only slightly, the 
vessel was near the shore, it was a dieadful sight, trees 
buried under ashes and mud, the sea covered with 
pumice-stone and driftwood Near Pulunga the entrance 
of the bay was obstructed by islands of pumice-stone, like 
cliffs , they formed a bridge between Pulutiga, Sebuku, 
and the*namland — Since the channel of Lagundi Straits 
seemed comparatively open, the Loudon made for 1t, but 
she met theie with an island of pumice-stone, about 3m 
thick , she went ahe*d against it, the pumice-stone gave 
way, and though there weie some difficulties at the 
pumps, the Loudon got free, now 1t was resolved to go 
to Anjer, the vessel came to the Sunda Straits, west *(in 
the report ıs said east which seems a slip to me), then 
south of Krakatoa, when this islard was at larboard (I 
think ıt means when the Loxzdoz went to the nortbs pass- 
ing between Kiakato1 and the Java shore, for after 
having left the Lagundi Straits, she continually had 
Krakatoa on the laiboa*d) ıt was seen that the greater part 
of the island had disappeared , there was a steep crater- 
wall, the peak as it were cut into two In the wall large 
cracks filled with smoke were 1emarked In the sea 
between Krakatoa and Sibessie severalaelcanic reefs were 
seen, therégas it seemed, volcanic powers were still at 
work At eignt different places columns arose, which, 
after having originated in a dark point, giew laiger, got 
as ıt were a white bordering, arose to a considerable 
height, and gave way to another column It could not 
be made out whetherthese phenomena were waterspouts 
o1 volcamic eruptions 

It fs known that the detonations were heard alf over the 
Dutch cologies and fuither , Ieonly beg to record that at 
Acheen, $1? N lat , they were so distinctly heard that mili- 
tary forces were sent out since it was supposed that a. fort 
had been attacked It may be interesting to sqe a re- 
port from Padang Panjang, which runs as follows 
August 27, 8 30am, at oncea heavy explosion a single 
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thick cloud of smoke arose (from Mount Merapi 0°20’ S 
lat, 100? 28' E long Greenwich) diove directly away , now 
smokegarose from a point at some distance from the crater, 
uncertain whether it originated in ejectei matters, oi 
whether there were fumaroles After five mmutes the 
same phenomena were observed , afterwards ıt was per- 
fectly quet At 1050 am hollow groaning, another 
column 8f sthoke arose, ashes falling eastward, two 
columns of smoke During all this time a fearful noise 
was heaid fiom afar, which became stronger afte: 11 am 

Dr B Hagen wrote to the editor of the Ausland 
(Ausland, No 46) from Tandjong Morawa (Deli, Sumatra, 
*ilmost 1000 km distant from Krakatoa) In the after- 
noon? (27th) thick white clouds weie seen coming from 
the volcano Sipatak (o1,Guming erang), more than 
30 km “istant to south-west 

From Menggala (130km from Telok Betong to the 
north-west) is reported Slight concussion of the air, 1ain 
of ashes, darkness From Sukadana (10; km from 
Telok Betong to the north-east) is reported Much 
damage done by falling ashes and stones 

During the eruption there were still two vessels near 
the Sunda Straity the reports of which a18 to be men- 
tioned The Annesley (Temes, weekly edition, Oct 12), 
Capt Strachan, from Singapore, August 27, for Mauritius 
At roa m it was so dark that they had to light all the 
lights? Barometer rising and falling 3 inch to 1 inch in 
the minute Ashes and pumice stones falling Towards 
the night ashes stopped, but it was as black as night 
August 28, tleey passed the Sunda Straits, and heard 
fiom the ljghthouse keepe: (Java’s Fust Point) that he 
had had fearful weathee Had some of theeshes as far 
as 100 rmles clear of Java Head 

The hoppe: baige 7¢ya/ made from Batavia for Merak, 
August 27, early in the morning On the way they met 
with ashes and stones pouring down, it became quite 
dgrk, sea rough , came to anchor by 12 o'clock , dreadful 
weather, she dragged her anchor Towards 3 %’clock 
the sky cleared up, then went on till 5pm In €he night 
they saw a bight light in the south and west, many 
flashes of lightnmg, and balls of fire , several sea-quakes , 
at once sea hkeglass In the morning (August 28), when 
it dawned, the Zega? was off St Nicholas Pot, now 
She éntered the straits, they saw the devastatiPn At 
Dwais-in-den-Weg the sea had still deepened the deep 
places which were there before, Saleier and Tempora 
had disappeared , the height of the waves at Merak was 
estimated from 30m to 4om by the chief of the works 
at Merak (Vzewws van den Dag, October 10) 

The Prins Hendrik, a Dutch man-of-war (2000 tons, 
400 h p, 5 5m draft, 8 guns, 229 Europeans, 53 natives) 
was sent to the Sunda Straits for the safety of the vessels 
ariiving there (Wzuws van den Dag, November 17) She 
first went to Vlakke Hoek, but could not communicate on 
account of the pumice-stone, another vessel succeeded 
in communicating (September 3), 4nd found of the mew 
of the hghthouse (5 Europeans, 14 goolies) 10 natives 
dead, 3 Europeans and 4 natives wounded The base 
of the lighthouse ıs 2 5 m above the level of the sea, the 
first (iron) floor Was broken, the lodgings near the light- 
house swept away The Hendrik observed that the north 
part of Kiakatoa had disappeaied , from the part which 
1emained. from Verlaten and Lang Island, and the new 
ones (Calmeyer and Seers), smoke continually arose, 
now and then, by night, a flame wasseen September 16, 
the Hendr® tried to enter Semungka Bay They found 
a place where the sea was not covered with pumice-stone, 
but landing was impossible, the breakers being’ too 
strong , next day a boat wassent again, which was beset in 
the floating masseg The pumice-stone around the*Henarzh 
was now § feet thick, and one could stand on it The 
boat had at last to be given yp, the crew (being one 
lieutenant, Dutch Navy, two boatswains, fourteen sailors) 
went on shore The Hendrik tried to leave the bay, but 
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could hardly turn round , a condenser exploded, and they 
had to cometo anchor As fai as they could see, the sea 
was covered with pumice-stone After thirty hours the 
engine had been i:epaired and cleared, and after much 
tiouble the steamer got out of the bay 

Though the reports which I have mentioned are far 
fiom being complete (I shall try to complete them), I 
think they are sufficient to draw somesconclusions — 

I As to the height of the wave, we have seen that the 
first waves at Anjer were more than 10 metres high 
(August 27, 6a m) At Merak the height of the mosr 
destructive wave (by 9 o'clock) 1s estimated at 30-40 
metres by the engineer himself, and Mr McColl (the 
Scotsman, November 24) estimated it to, be 135 feet 
(about 41 meties) At Telok Betong (Talang hills) 1t was 
about 23 or 24 metres, but here it was not properly speak- 
ing a wave, but it seems that the water in Lampong Bay 
was dammed up as it were I suppose that the bay by 
the first waves was filled, and the mass of wate. troka 
heie the force of the explosion, and the wave by which 


Whe latter was followed was turned to the east fron 


——— Ee 
p: i ? dris 


Me1ak the wave came fiom west) In geneial I do rot 


KARANG 
PULUSARI 


TOLRANGIN 














suppose that we may speak about “waves” in the ordi- 
nary sense Besides the previous commnrotions, which 
weie of course very strong, I suppose that by the explo- 
sion (let us say August 27, 9 30) an immense mass of 
water was driven to the north, and escaped as far as it 
could into the Java Sea, probabl~ othe: concussions 
followed, and afterwards the mass flew back (this was the 
wave the Levdzce met with at 3 *'clock), and went into 
the Indian Ocean If this supposition be true, I think 
Vlakke Hoek lighthouse was also struck by the wave in 
the afternoon (which, of course, I do not know) That 
the water was really dammed up, we learn also—-though 
the effect was not so strong—from the report fiom Telok 
Betong about August 26 The men, being on, f 
had to male their way home through the wag 
the time was 1ather high, and they ceuld 
it if there had at that moment been a «ej, 


2 The barometer , Fiom the Besbu 

28 to 30 inches, violently aguated 2 
Port. 

Vip, 
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ané ‘alling $ to r inch in half an hour Prinses Welhel- | 
nura at Tandjong Puok 789-763mm (Meuw  Koffehd 
Nov 26) (789 seems a misprint, \zewws van den Dag has 
730, wethaps it should be 759) Loudon extremely high 

3 “Compasses Spun round (Loudon) 

4. Cagree of darkness From all reports results that 
theie sas a moment when “no cutlines of ship or men 
were sen" Fromehe report of the Annesley results that 
the dar-ness continued after the downpour of ashes had 
«eised, -herefore the darkness 1s not depending on the 
pouring «own of ashes, it ıs sufficient that the sunlight 
5e intercepted by a thick cloud of ashes From the 
Jjertice cz reported. —Darkness from 26th, p m , to 28th, 
zm  Frzmgll other places is reported —Bright, August 
Z, from -to gam, and 28th, from 6am 

5 After aaving read the reports, the question arose to 
me, Was e mud ejected from the crater, or were the 
asaes, &c , nixed with rain or sea water? I think the 
hter; I re3ember, at least, that in 1863 (an eruption of 
“e Merap: Tava, took place) I came into a slight down- 
pour of ashes I was travelling on horseback, and after 
scra timea aunderstormcameon All around me, which 
had Deen asfes before, was changed very soon into mud 
In tke report of the Berbice the “rain of mud” 18 not 
-mentoned, buit 1s said that the yards were covered with 
z " cust" because a slight rain had met the ashes, 
thich_ however, on deck were still ‘‘ ashes,” because, I 
sopop, the raa was not hard enough to change such a 
tick lzyer mtoa “aust” 

5 '.tonatiozz, though they were heard in Saigon, 
Sugavcre, Acheza, Ceylon, &c , were not heard on board 
thz Lorton 1 Tunk this migbt be explamed by the 
iha:dere&orm th--pouring down of mud into the sea, and 
the zurri ane (wk -hin Lampong Bay did more damage 
thas the ave itse) 

7 The part of akatoa which has disappear sank 
proczbh August 27, at least im the report from the 
Lewes th island = described, as it 1s now From the 
B:-bar novever, nt s reported —Saw it divided in three 
pars (29fh), but probably they saw the remains of Kra- 
kaoa, Vezl.ten Islr-d, and Lang Island, whigh before, 
when seen from the cast, appeared as one islan . 

8 S besste was fran the sea to the top buried under 
ashes (zi) per ple kille 

9 TLeficaóng pumce-stone was, in the Lampong Bay, 
in Septeciber, 14 1eet Auck , in the Semungka Bait was 
very zuczr ‘oc.  Probzoly,if circumstances are favour- 
able, new ‘sl-n-'s ave tc 56 formed, though at the end of 
Octobe zear:e-s came d Telok Betong, in November a 
Lopper-oarze was, durirg eleven days in the Lampong 
Eav, bese’ pv p mice-st. 1€ 

Besides zis I deg to roid — 

to Afer tm sruptor of Krakatoa in the Indies 
may volcezc (henome-ca weie observed, and they 
prophesied -n e-uption = Mount Merapi (Java) for 
Feoruarv ret Whether they had heard of Mr 
De.aunay's prophecies ] arx unacquainted with 

I" Up to Ncvembé 1 hey counted 32,635 persons 
killed by the 2urtn, xc “oi the burial of the corpses 
the Goverz nent kae spent F250/ . 

Wen tae tarve: under my direction (1868-69) was 
busy -onnectirz the riangles of Java with the Sumatra 
coast, the peak c£ Krakatoa vas also chosen for a point 

ther ther were several ills on the island I cannot 
. saw Krikatza it was covefed with a 
" . a, d m suct a case it 1s not so easy to 
V~ lan tor as .f 15 when the trees are 
z aves, <*> there was -nly one peak. 
VC ye e Eurvey beer only a map, of whie 
t "ae. Trom tht results that the signa 
oor? eem orh of 6° 3%’, Kuyper puts it in 
= >e “Ol, rong, ¿2 inserts also a peak in 
E ^. *gnc (622 neyres) and says it had 
we «0 Xx Iam sur; a mistake If the 































military survey (which was at work row) had not yet 
finished 1% work so far as to give a map of Krakatoa 
(though perhaps they have not undertaken a sujvey of 
the island, since administratvely ıt belongs to the 
Lampongs, and not to Bantam), it might perhaps be 
useful to consult he notes of the Geographische Dienst, 
which are deposited in the Archives, and a sketch of the 
Sunda Straits, wIncn I offered in 1875 to the Minister of 
the Dutch colonies. E METZGER 
Stittgait, Janua-y $ 





NOTES . . 
WE regret to learn that Mr C. W Meruifield died at Brighton 
E s? 


on New Year's Day gf the age of fifty-six e 


Many of the friends of the late Dr. Hermann Muller im this 
country will be glad of the opportumty of testifying to their 
respect for his memory ard their sense of the value of his work 
by contributing to the fund which 1s being 1aised to establish a 
“Muller Foundation ” Ia the first instance the proceeds will 
pe used to assig the widow of Dr Muller during her lifetime, 
and afterwards as an endowment to some “poor and deserving 
student at the Public School o; Lippstadt desirous of devoting 
h'mself to natural science An ‘nfluential Committee has already 
been appointed on the Cor" nent, including the name of Prof, 
Haeckel The movement, we are cure, will commend itself to 
many of our readers, who may send their subscriptions either to 
Herr Stadtkaemmerer Wilheln Thurmann, Lipfbstadt, or to the 
ca1e-of the Editor of NATURE . 


e. e 

FIVE HUNDRED POUNDS 1n prizes are offered by Mg Francis 
Galtoa efor extracts from the amily records of competitors 
They are to be sent him before May 15, drawn up according to 
the consligons and under the restrctions published in his recent 
book, ‘{Recerd of Family FactJt.es” (Macmillan and Ce, 
2s 6d ), which contams full explanations, together with sufficient 
blank forms for the records of a surgle family. 


. M. BouLEY hes almost unanimously been appointed Vice- 
President of the Pais Academy of Sciences for 1884, and 


President for 1885 e 
e 


. 
EARTH tremors seem to have been of almost daily occurence 
in Tasmama recendy Mr J R Furst of Longwood, nea 
Moora m the north-east of the colony, «ends to the Launceston 
Examiner of November 12 4 record ex-ending from August 31 to 
October 20, 1883, noung the occurrence ef several daily, gome 
of them so serious as to be alarming in a note m its issue of 
November 19 the Zxamzner says —'* Ti e vibratory motions of 
the earth’s surface which have been s> frequent fos several 
months past still continue with a penocicity which 15 at least 
remarkable Ordinary tremors now scarcely arest attention, 
but occasionally a quivéring of unusual veverity startles those 
who happen to nolicg 1t, and reminds them that there arc forces 
1n operation 1n nature which are mysterious aud appalling One 
of these occurred yesterday afternoon about six minutes to three 
o'clock, which was felt m every pat ofthe town, and set 
windows and furniture ratthng Some perso: s fancied that they 
could detect a distinct undulatory motion Tae shock lasted for 
twelve oi fifteen seconds. Jt may be mentioned that the whole 
of yesterday was very stormy—frequent and Leavy showers of 
ram, with thunder andehail and a very low paromete: Last 


evening tbe mercury began to rise "' è 
. 


Pror J P LICHERDOPOL wiites from Bucha-est, Roumama, 
that on Janufry l,at6 13am , two horizontal g! ocks of earth- 
quake, from north to south and vice versa, were “elt there, and 
were preceded by a loud noise, 1s of a distant trara corging from 
the north The funiture’ was shghtly shaken <nd crackings 
weie heard The atmosphere wis calm, but charged with a very 
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thick and persistent fog —Earthquake shocks were also felt 
during Sunday week m various parts of France — àt Argéles 
(Hautes Pyrénées) there was one m the early mornmg, a second 
at nine o clock, and a third about mid-day At Dorignies, an 
indugtrial hamlet near Douai (Nord), the shock was sufficiently 
Strong to cause real alarm It occurred between six and seven 
in the evenpg Houses shook, their timbers cracked, and glass 
and earthenware in cupboards were shattered 


THE Hungarian astronomer, Herr von Konkoly, who 1s men- 
tioned as the future director of the Brussels Observatory, 1s ex- 
expected to airive there in about a week, for the purpose of 
#plaming to the Science Department of the Belgian Academy 
his recfnt discovery relative to the cometagy spectium 


WE unglerstand that Mes#s McLachla and Fitch, having 
been appointed by the Entomological Society of London a com- 
mittee for the purpose of examining, and reporting upon, certain 
vine-roots forwarded by the Government of Victoria, through 
Kew, find as the result of their exammation that the Phylloxera 
1s present in considerable numbers on the roots, which were those 
remaming in the ground after the vines themselves had been 
destroyed e . 

A TELEGRAM has been ieceived from Prof Hull, F R S., 
the chief of the Geological Expedition to the Holy Land, 
announeing the safe arrival of himself and his paity at Gaza, 
wheie they are at present detained in quarantine A lette, 
dated December 2, was also 1eceived from him a few days ago, 
which has been I&ought by camel post 24 Naklhl from Akabah, 
where the pagty arrived on November 27 In this letter Prof 
Hull writes —*'* We had®every reason to be satisfted with the 
conduct oP our Towárah Arabs We Spent three days in the 
neighbourhood of Jebel Musa, and made the a cent %f the 
mountain, from the top of which Major Kitchener took angles 
to several prominent points while on the same day af? Hart 
ascended Mount Catharina, a feat hitherto unperformean one 
day, and was rewarded by finding several plants—wepresen- 
tatives of colder chmates From Jebel Musa to Akabah we 
took the upper route, partially explored by Palmer This, 
has enabled us to add considerably to the accuracy of the 
geology andetopography of the district, we have also taken 
a considerable number of photographs On Saturdáy week 
we traversed a magnificent gorge cut through granite cliffs and 
extending for several nules, which, we believe, has not hitheito 
been described. It commences at the head of the Wady el Ain 
We found the escarpment of the Tih much more broken and 
indettrmimate than is represented in the maps, owing to the 
existence of several large faults or dislocations of the strata which 
traverse that district in a generally northerly and southerly direc- 
tion, and*we have finally determined the position of the leading 
line of fracture to which, at least, this po tion of the Wady el 
Arabah owes its existence Our course though to the Dead 
Sea by the valley 1s barred, owing to a blood feud between two* 
tribes We have, however, contracted with®ne of the tribes to 
be escorted as far as the Wady Musa and Petra, after which we 
shall strike off weg across Tih Plateau to Gaza This will 
enable us to do the greater part of the work in the Wady 
Arabah which we proposed We are all in good health, and 
have made excellent collections to illustrate the botany, geology, 
and zoology of the district ” 


THE budget of the Ministry of Publig Instruction in France 
reaches the unprecedented sum of six milhons sterling Half 
of this sum 1s absorbed by the primary and infant schools * The 
dotation for astronomy and meteorology is 40,00g/ , exclusive 
of municipal credits voted by Marseilles, Toulouse, Bordeaux, 
Lyons, for their astronomical observatories , Besancon, Cler- 
mont, Pafis, and Toulouse, for Besagcon, Puy de Dôme, Mont- 
souns, and Pic du Midi meteorological establishments The 


National Library of Paris receives 30,0007 , and othe 
libranes im Parr, 11,0007, National Archives, Sooc 
pecuniary grants given to learned men amount to 8000/ , 
and missions, 11,0007 , Collège de France, 20,0007 , , 
Normal School, 20,0007 , National Institute, 28,805/ 
demy of Medicine, 3000/ , School of Hautes Etudes, 1 
Faculté d'État (Umiver-ites), 400,0007 , Giammar 
(Lycées), 319,0007 , Museum (Jardin «les Plantes) 
40,0007 

THE following arrangements have been made for the 1 
of the Society of Arts The papers to be read at the : 
meetings will be —Electric Launches, by A Reck 
Science Teaching ın Elementary Schools, by Wilha: 
Carpenter , Coal Gas as a Labour-Saving Agent in Me 
Trades, by Thomas Fletcher, Sanitary Progress, by 
Richardson, F R S , The Progiess of Electric Lighting, 
H. Preece, F RS , Forest Administration m India, 
Brandis, F R S , Reclamation of Land on the North-" 
goast of England, by Hyde Clarke, Water Regul: 
England, by General Rundall, Telpherage, by Prof F 
Jenkin, F RS , New Process of Permanent Mural ) 
(invented by Adolph Keim, Munich), by Rev J A Riv 
Slate Quarrying, by W A Darbishire At the mee! 
the Sections the following papers will be read —Fore: 
Colonial Section—Canada as 1t will appear to the Britis 
ciation m 1884, by Joseph G Colmer, Secretary to th 
Commissioner for Canada, The Portuguese Colomies c 
Africa, by H H Johnston, Reflections on Chinese I 
with reference to the present situation of affairs, by De 
G Boulger, Borneo and its Products, by B Francis 
The Rivers Congo and Nigei as Entrances to Mid-Africa 
Capper Applied Chemistry and Physics Section—Mam 
of Gas from Limed Coal, by Prof Wanklyn and W Jc 
The Upper Thames as a Source of Water Supply, by Dr 
F Frankland, Cupro-Ammonmm Solution and its ` 
Waterproofing Paper and Vegetable Tissues, by C R 
Wnght, F RS , Economic Applications of Seawe 
Edward Ce Stanford ^ Indian Section—State Monor 
Railways in India, by J M Maclean, The New Benga 
Bil, by W Seton-Karr, Trade Routes in Afghanis: 
Griffin W Vyse, The Existing Law of Landlord and 
in India, by W G Pedder ‘The courses of Cantor lectu 
be on Recent Improvements in Photo-Mechanical P 
Methods, by Thomas Bolas, The Building of London E 
by Robert W Edi, FS A , The Alloys used for Coina, 
Prof W Chandler Roberts, F R S, Chemist of the 
Mint , Some Nav Optical Instruments and Arrangements 
Norman Lockyer, F RS , Fermentation and Distillatr 
Prof W Noel Hartley, 


THE Portuguese exploreis, Senhores Capello and Iven: 
Just sailed for West Africa They proceed first to L 
thence northward to Zaire It is expected that they 1 
absent for about two years 


M ACHARD'S conjmuous electmc brake has been woike 
cessfully ın competition with the Westinghouse and other sy 
The electricity 1s obtamed by a dynamo worked by the 

eitself, and can give light for signals and other purposes, 
worked by the engine The shding valve of locomoti 
admitting stfim has been replaced by a piston, which r 
similar service, A large diminution of friction and wea 
from this improvement The economy 1n coals is stated t 
been 5 per cent 


*Dr NACHTIGAL, the well-known African traveller, v 
now German Consul-General at Tumis, has received the 
medal for Art and Sciences from the Grand Duke of Me 
burg-Schwerin . 
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& members of the International Polar Commission will 
m Vienna early in May next, where preparat.ons for th: 
ùg are already being made 

1 


! death ıs announced of Dr Wilhelm Gintl, an eminent 
ph engineer, and formerly director of all Austrian tele- 
s He died at Prague on Decembei 22, 1883, aged eighty 


EUL WOHLGEMUTH, the leader of the Austrian Pola 
ition, has read a paper on the results of the Expedition at 
ist meeting of the Viennna Geograpnical Society, 124 
x were observed, amongst which abovz ten were crown- 
d Amongst the old lava streams and in the crevices of 
umerous¢ craters of the island of Jan Mayen, Lieu 
gemuth found traces of a still progressing volcani. activity, 
iree times obseived well-marked subterranean hocks, 


ERIES of ornithological observatories has been established 
shout Austria-Hungary at the instance of Crown Piince 
If, with a view of paying special attention to th migiatio: 
ìs, as well as to their breeding habits. The work dons 
ase stations 1s satisfactory enough, yet it has been found 
| complete insight into the periodical movements of birds 
t be obtained so long as sim.lar stations aie notspzead over 
hole globe The subject is to form one of, the principal 
for discussion at the approaching Ornithologic=l Cong: ess, 
will be held under the auspices of the Crown Pimce a 
a 01 April 16 next and the following days 


Cobern, near Coblenz, a Trancontan burial-czround has 
discovered, containing many objects of inrerest, suca 
1aments, weapon, glass ind clay vases, sco.es with 
ations, &c 


2 Turin Academy of Sciences has given a pie 4807) t» 
loimuzd Rassam fo. his ¢iscoveries in the domain cf 
an and Babylonian antiquities 


z additions to the Zoological Society’s Gaiden duiing the 
‘eek include a Bonnet Monkey (JMacaeus sinicus 9 ) frog: 
presented by Madame Kettner, two Rhests Mogkeys 
cus ahesus á 9) from India, presented by lar G Glyz 
FZS , a White-throated Capuchin (Cebus alıf ons 9 ), 
»eatng Opossum (Dedelph,s cancrivora? fror the Wes 
, presented by Lady Biassev, FZ S , a Commo Genet 
ta vulgaris) from West Africa, presented b: Capt A. 
Daniel , a Canadian Porcupine (Eo :thizom dorsatus) from 
America, presented by Mr A Gliaden, ~ Kinkajou 
‘eptes catidivoloufus) from Brazil, presented b» Dr Byres 
a Ring-hals Snake (Sejedom hema dies), a Robben 
Snake (Coronella phocus um), an Egyptian Cobia (Vaww* 
a Rhomb-marked Snake (Pram mophyiax rhomleatus), a 
spotted Snake (Coronella multunaculata), a Hissing Sand 
(Psammophis sibilans), a Smootn-belhed Snake (Homalo- 
"uirix), a Spotted Slow-worms (Acontras melegris) from 
Africa, presented by the Rev G H R Fisk, C.MZS , 
old Pheasants (Thaumalea fira d 9 fiom China, two 
on Peafowls (Pavo cristatus à 9) from India, deposited , 
‘nots (7?:a canutus), a Common Guillem t (Zomvte 
British, purchased 





t. 
OUR ASTRONOMICAL COLUMET 


. SOLAR MOTION IN SPACE —The recently published 
: of the Zemoirs of the Royal Asti onomual Society contains 
:by Mr W E Plummer, qf the Oxford University Gly 
ry, on the Motion of the Solar Systen Thé data on 
the author has founded lus discussion are -he proper 
3 of the stars ın the southern hemisphere, as wetermined 
Stone ın the Cape Catalogue e The work 1; therefore 
tion and extension of the inquiry conducted by the late 
e 


Mr Galloway, and 1t would [appear that the necessity of a re- 
discussion was suggested to Mi Plummer by the disco:dances 
between thé values of the proper motions there employed and: 
those given by Mr Stane To illustrate the uncertainty in the 
result, particularly when based upon an insufficient number of 
stars, the position of tle apex of the solai system 1s first degved 
from the same list of sters as that used by Mr Galloway, but 
with improved values of the proper motion The more trut- 
worthy result from these 1estiicted data places the @pex m the 
constellation Ophiuch s some thirty degiees south of the gene- 
rally 1eceived position ° 

Inco: porating, however, all the southern stais whose known 
proper motions exceed one-tenth of a second (which raises the 
number of stars emplayed to 274), a more accordant result 1s 
obtained. If the apparent magnitude be*adopted as a cote 
of distance, and the ipPgularities of prope: motion be supposed 
due to the peculiar $^otions of the stars themselves, the co- 
ordinates of the apf& are a = 270° 8, 8 = + 20? 20',%and the 
annual motion of thesar, viewed fiom the mean distance of the 
first magnitude stars, subtends an arc of 1" 690 Unfortunately, 
if the coi1ections computed on this supposition be applied to the 
indisidual proper motions, the sum of the squares of the residuals 
1s slightly larger than the sum of the squares of the original 
motons 

Selecting asg secona nypothesis the suggestion that the dıs- 
tances of the stars vary inversely as their @rope: motions, the 
position of the apex L given in a = 276? 8' and 8 = + 26? 31’, 
and the annual motion of the sun seen from the distance of stars 
whose annual proper motion 1s about I" 5 seconds ofearc, 1s 
o" 926 Introducing the necessary corrections, the sum*of the 
squares of the proper motion in R A 1s reduced from 124" 9 to 
70” 4, and in declination from 54” 6 to 39" 3, a result that tends 
to support the reality af .he second hypothesis. e 


Toe Large M. Yvon VILLARCEAU — Antome-Frangois- 
Joscph-Yv oreVillarcean was born at®Vendéme on January 15, 
1813 He first studied in the local college, and su®equently 
went through the course of instruction at the Conservatoire in 
Pans, where, in 1533, ne gained a first prize In the same yeat 
he piqceeded to Egyst with ! elicien David, and joined the 
mission ufder Enfaitir in this way his attenticn was directed 
to engmeering Returnmg to France in 1837 he was admitfed 
to the cele Centraie, which he left in 1840, being then first in 
the Mechanical Section Already possessed of an independent 
fortune, in the years immediately following he was chiefly 
‘occupied with mathematical studies, with the view to qualify 
himself fo. the higher branches of mechamecs and astionomy 
In 1845 his first memor upon comets, which ras yidged 
worthy of insertion 1r the * Recueil des Savants Etrangers,” 
brought him unde: the notice of Aiago, who, impressed with 
the originality of his. ideas, offered him, in 1846, a place at the 
Obsersatory of Paris, to which establishment he was attached 
until the close of his ife, at first as assistant, and since 1854 
as titular astionomer — Villaiceau was the author of a large 
number of memons apon mechanical and geodetical *ub- 
jects, amongst others, on the stabihty of locomotives in 
motion, and on the theory of arches, accompanied by extensive 
tables ana numerous practical applications, on the theory of 
the gyioscope of Foucavlt, and the compensation of chrono- 
meters, he made geodetical determinations in France between 
1861 and 1865, wkichb,led to several important deductions 
Amongst his earlie: estronomical work was-the development 
and application of ex new method of imvestigating the orbits 
of the revolving double stais, which he applied to n Coronæ 
Borealis and other biraues, this was followed by a memoir 
on the determination of the orbit of aewflanet, founded on 
the methcd, of Laplece In 1851, on the discovery by 
D’Arrest of the short-period comet which bears his name, 
Villarceau determmed the orbit rigorously, agd by means 
of nis predicted places the comet was agam observed, in 
1857, by Maclear at t.e Cape of Good Hope It was upon 
his plaus that, white JLeverrier was in directiongof the Ob- 
seivatory of Paris, the great equatorial in the west tower, 
which, corfstituted a notabie advance in the constructin of such 
astronomical mstrumerts, was eiected Villarceau died on 
December23 At tne runeral disfourses were delivered by Col 
Pene: in the name of the Academy of Scsencés (of which Vil- 
larceau haa been a memper, in the Section of Hydrography and 
Navigation, since 1867)5 by M Faye ın the name of the Bureau 
des Longitudes, «nd oy {i Tisserend in that of the Paris 
Obse-vatory 


Fan. 10, 1884] " 





THE ENGLISH CIRCUMPOLAR EXPEDITION’ 


ON April 14; 1882, I was informed that I was appSinted to 

the gommand of the Circumpolar Expedition — I at once 
proceeded to Landon, and was occupied until the day of sailing 
m pragtice with the magnetic instruments at the Kew Observa- 
tory, and the puichase of stores, &c , for the expedition 

On May 1 Sergeant F W  Cooksley, Royal Horse Artillery, 
and Gunner € S Wedenby, Royal Artillery, and on May 6 
Sergeant Instruc or of Gunnery J English, R H A, 1eported 
themselves to me, and commenced attendance at Kew foi 
instruction 

Fourney to Fort Rae —We sailed from Livei pool on May 11, 
and arrived at Quebec on the 23rd Here I spent some days, 
finfling that the steamerefor the north did not leave Winnipeg 
till June’ 10, and my paity was very kindly afforded quaiteis in 
the citadel by Lieut -Col Cojfon, comma\ing the Canadian 
Autillery afthat place 

Having obtained a free pass for our baggage on the Grand 
Trunk Railway, I stated at once foi Winnipeg, proceeding by 
the lakes, that being the cheaper 1oute, and the one which, on 
the whole, exposed the instruments to the least knocking about 

We ieached Winnipeg on June 9, and left on the following 
day by the Saskatchewan steamer On June 26 we reached 
Carlton, where it was necessary to engage carts to take our 
baggage to Green Lake, a distance of 140 miles ? 

On the 29th th- caits were taken across the rıvei, and on the 
30th we started for Gieen Lake, which we 1eached on July 9, 
having been delayed by the extreme badness of the road The 
heat of the weather also 1endered a long halt necessary i the 
middle of the day, and the flies prevented our animals from 
feeding properly, incapacitating them for long marches or fast 
work, and on oneepccision forcing us to halt for a whole day, 
the oxen bemg so worried by them as to be unable to march 

At Gieen Lfke we entered upon the system of wate: commu- 
nication that forms the ony 10adway ın the north, 8nd. by way 
of Portage la Loche, and the Clearwater and Athabasca Rivers, 
we reached Fort Chipewyan on July 30 Here we had totwait 
the Mackenzie Rive: boats, theie bemg no other means of 
reaching Fort Rae, and it was not until August 17 that yesweie 
ables to stait on this last stage of om journey We 1eachei 
Great Slave Lake on the 22nd, on the evening of which flay a 
gale arose which stove in and sunk our boat, damaging anost of 
our provisions Fortunately we were able to repair the boat, 
but it was not until the 25th that the weather allowed us to 
proceed, and on the 27th we were again detamed by a fresh 
storm, so that ıt was not until IO p m , on August 30, that we 
airtved et Fdtt Rae 

Fort Rae —Fort Rae 1, situated in lat 62° 38’ 52” Ñ, and 
long 115° 43' 50” W , at the south-west extremity of a peninsula 
that juts out from the north-east shore of a long gulf running in 
a north-westerly direction for more than r00 niles from the 
northern shore of the Great Slave Lake It 1s almost entirely 
surrounded by water, as shown in the anneaed plan The fr- 
mation is limestone The land rises to a height of some 
200 feet, and ıt 1s covered m pait with moss, in part with pines 
and scanty brushwood A few vegetables aie giown im the 
summer im the gaiden attached t» the Roman Catholic Mission, 
but for food the inhabitants chiefly depend upon the produce of 
the nets, and on dee, which aie brought in by the Indian 
hunteis attached to the post ^ 

On arrival ıt was found that the magnetic mst: uments requi ed 
a good deal. of setting to nights, their boxee being filled with 
water and the fittings loosened, so that not a single instrument 
was quite in wo Ling oider There was, moreover, no building 
ready foi their recoption, so that it was not possible to keep 
August 31 —September 1, as a term day, but we sugceeded in 
getting the meteorological instruments in position so as to 
commence obsesvations with them at midnight on the 31st 

We were fortunate 1n finding a building that admitted of con- 
vason into a magnetic obseivatory, it only requiring 2 floor, 
fireplace, doow, and windows to be habitable Thus work was 
at once commenced, and on September 3 the declnometet, on 
the 4th the Bifilai, and on the 6th the vertical force magn¥tomete1 
wee mounted in ther places. This observatory was finished 
on September 10, and®ano her one commenced for z»tronomical 
and absolute maghetie observations, the contmual wind rendering 
out-door observations unsatisfactory 


1 “Repo on the Circumpolar Exped.t ongto Fort Rae," by Capt H P 
Dawson, RA Communicated to the Royal Society by Prof G G Stokes, 
ee RS 
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The men of my party were accommodated 1n the house of one 
of the sub-officers of the fort, and I had a 100m in the house of 
the Hudson's Bay Company's officer in charge 

The instruments, on the whole, suffered but little from the 
journey One barometer and one thermometer were broken, 
and the object glasses of the telescopes of most of the magnetic 
instruments were nearly opaque, the cement joining the two 
lenses having, from some cause or other, melted on the journey. 
Our provisions were more damaged, 190 lb- gf sugar, 30 Ibs of 
tea, all our rice, and most of om baking powder having been 
destioyed 

The ob eivations were then carried on without interruption 
until August 31, 1883 

Magnete Observations —The balance magnetoneter was the 
only magnetic instrument whose performance was not satisfactory, 
as not only did it frequently get out of adjustment, but in times of 
magnetic disturbance it often vibrated through so laige an arc 
that exact reading was imposuble ‘The other instruments were 
remarkably free from vibration, and there was never any diffi- 
culty 1n reading them, but it was found necessary to extend the 
scale of the bifilar on the side of decreasing force, owing to the 
great movements of this instrument 

She greatest magnetic disturbance was oa November 17, 18, 
and 19, 1882, when all the instruments moved at times beyond 
the limits of their sca'es On the first of these days the diffe- 
ence between the eatreme easterly and westerly positions of the 
declinometer magnet exceeded 10° 

Aurora —Awwora was observed on almost every clear night, 
and was usually attended by more or less magnetic disturbance 
It did not appear to me, however, that the two phenomena stood 
m the relation of cause and effect, but rathe: that they were both 
due toa common cause The most marled instance of connec- 
tion between the two phenomena consisted ın a 1apid decrease 
1n both vertical and houizontal magnetic forces which attended a 
sudden outburst of aurora 1n the zenith “lhis was observed on 
several occasions The bifilar almost always showed a reduction 
of horizontal force dung a display of awora I also thik that 
the declinomete: magnet tended to point towards the brightest 
pait of the auoia, but that (szc) I have not yet had time to make 
that careful comparison of the auroral and magnetic observations 
which will be required to decide this point It was found 1m- 
posible to obtain photographs either of the aurora or of its 
spectrum—the latte: mvattably presented the characteristic yel- 
lowish green line, and occasionally, but rately, several other 
brifht lines were visible for a few moments towards the violet 
erd ofthe spectium, and once a bright band was seen in the 
red 

I was also unsuccessful in my attempts to measure the height 
of the amora, chiefly fiom the want of a well defined point to 
measure to, alo fiom the fact that some hours were required to 
prepare for this observation, whereas the appearance of a smt- 
able auroia could not be predicted, and was, in fact, not of 
fiequent occuitence, and then often only lasting a few seconds 
For this observation two stations some miles apart should be 
connected by telegiaph and occupied for many days, or even 
weeks, in successyon 

Although I jaid attention to the point, I never heard any 
sound from the aurora save on the occa ion mentioned m a 
forme: memorandum, but I made many inquiries on the subject 
fiom 1esidents ın the county, both English and French, and 
then statements agiee so well, both with one another and with 
what I myself head, that I am forced to conclude that the 
amona 1s at times audible, and that on these occasions 1t appears 
to b , and probably 1s, very near the earth 

Meteo: ological Obses gationis —\W wh regard to the meteorological 
observations, the station was somewhat unfavourabl" placed for 
observations of wind, on account of the hill to the north-east, 
but as winds from this quarter weie rare, the effect on the re- 
fults will not be great, especially as one of the anemometers was 
on an tsland in the lake, in an entirely open situation 

The anemdfneteis did not work quite satisfacteily, being at 
times choked by ice, but I hope by the comparison of the two 
satisfactory 1esults may be attained, 

The wind fas usually either south-east or north-west , and 
when it blew from the former quarter, the motion of the upper 
cl8uds ofteg showed the existeifte of a north-westerly current 

The hair hygrometers were found to be useless out of doors in 
cold weather, on account of the formation of ice on the karr. 

The earth thermometers were read every alternate day the 
observations weie inte1upted by a carcajou, Cr other animal, 
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which extracted the thermometers fiom their tube for the sake 
of the fur in which it has been found necessary to envelop 
them, and broke them all, other thermometers were, how- 
ever, substituted, and the observations continued, It was 
found impossible to obtain the temperature of the soil at a 
greater depth than four feet, on account of the 10cly nature of 
the ground. 

A series of observations of terrestrial radiation was made by 
means of a thermometei placed on the surface of the snow, but 
the almost continu@l wind detracts much fiom the value of these 
readings 

I was told by the residents of the country that the year was an 
unusually dry one, and certainly the rainfall is remarkably small, 
they also said that the winter was particularly mild and fiee 
fiom storms, which, from all accounts, and from the journals 
kept at the fort, seem to be both frequent and severe , asit was, 
we only experienced one, m February 

Astronomical Observations —My first determmation of the 
longitude was made by means of lunar distances, and time was 
found by the methed of equal altitudes, but after the observatory 
was finished both these points were determined by transits, and 
the first value of the longitude found to be more than a minute 
inerror The latitude was determined by transit observatidns 
in the prime vertical, ard 1s probably within a few seconds of 
the truth The longitude may be ten seconds in error The 
time was generally correct to within three or foun seconds. 

A more solidly constructed transit instrument would have been 
desnable, as ıt was found that in the cold weather 1t requued so 
much force to move the telescope of the transit hecdolite on its 
anis that there was great risk of disturbing the adjustments of 
this instrument, composed as it 1s of so many parts 

Food, &~c —Our supply of provisions proved quite sufficient I 
had brow ht enouzh flour to admit of my issuing the usual ration 
of 11b per diem, and tobacco rlb per month to each man 
We also had a supply of Chollet's preserved vegetables, and a 
reserve stock of bicon, besides tea and sugar Of the latter we 
were somewhat short, owing to the loss sustamed or the journey 
up We usually had fresh meat throughout the winter , in the 
summer we were occasionally reduced to dried meat, During 
the journey there and back we chiefly lived on pemmican The 
Rev Pére Rowe, of the Roman Catholic Mission, most kindly 
furnished us with fresh vegetables and potatoes throughout the 
summer 

The c»nduct of the men under my command was everything 
that could be desned They took great intere t 1n the obsefya- 
tions, and did their best to carry them out with Xccuraey and 
punctuality, and were always contented and cheerful, in spite of 
the mevitable di-comforts of their winter quarteis and the 
occasional hardships of the journey . 

Return Fourney —We were running great rishs of being 
overtaken by the winter, and therefore lost no tiof in our 
departure 

The last hourly observation was made at midnight on 
August 31, 1883, after which the instruments were dismounted 
and packed, then cases having been previously arranged m 
1eadiness outside the observatory The :emainder of the 
baggage was already in the boat, so that by 230 am on 
September I we were e route, and reached Fort Chipewyan on 
September 17, and Portage la Loche on October 4, having 
experienced some delay in surmounting the rapids of the Clear- 
wate, the had frosts having frozen all the small tributary 
stieams, thus considerably lowering the water in the river 

The boat awaiting us,on the south side of the portage was 
frozen in, but fortunately the wind changed and the ice broke 
up before our auival Had it been otherwise, we must have 
waited until the rivers weie thoroughly frozen and tiavelling 
with dog-trains possible In that case we shoald have been 
compelled to abandon our instiument, and baggige 

On the 21st we 1eached Carlton on the Saskatchewan, wher® 
we were detamed a day, the man engaged to transport our 
baggage across the prairie having refu-ed to proc&d, An» her 
man was engaged, aud on Octobe: 31 we reached the railway at 
Qu'Appelle, arriving at Winnipeg the following day We «eie 

fortunate 1n crossing the prairie with so little dilfictilty, as at the 
same time last year 1t was covered with three feet of snow z 

At Winnipeg I remained a cowple of days to adjyst accouats 
with the Hudson’s Bay Company, and on November 4 we started 
fo: Quebec, going by rail vza Chicago We reached Quebec on 
the 8th, and Liverpool on Novembei 20 

In conclusion, I have to acknowledge the assistance 1ecen ed 


from the officers of the Hudson's Bay Company, who spared no 
trouble 1p carrying out my wishes, especially Chief Commissione» 
Grahame at Winnipeg, Chief Factors MacFarlane and Camsell 
in charge of the Athabasca and Mackenzie River Districts 1e- 
spectively, and Mr King ın charge at Fort Rae To their 
hearty co operation the success of the expedition 1s ın gieat part 
ue 

Results of Expedition — The following 15 a list og the obrerva- 
tions taken at Fort Rae, the result of our year’s work there, 
which I have now the honour to lay before the Royal Society — 


Magnetic 
Hourly — 
Declination frem September 3, 1882, to August 31, 1883 
Hor Force M 4, *,, ” e * 
Veit. Foice js 6, 2. 35 


Tem Day— a é 
In accordance Ñith programme laid down by St Petersbuig 
Conference—&om September 15, 1882, to August 15, 1883 
Occastonal— 
Absolute obse'vations of Hor Force Dip and Decimation 


Meteorological 
Hourly— 
Barometen from Sept 141882, to Aug 31, 1883 
Dry and Wet Bulb Therms ys 35 55 
Anemometer 


Wind, Clouds, and Weather E 5 

Aurora (when visible) 3s 35 

Hair Hygrometer (when in working ordei) 

Tenestrial Radn (occasionally in clear weather) 
Datly— 

Max. and Min Solar and Teirest Radn Therms 

Rain Gauge S 


e. 
Earth The: mometers every two days e 





THE EVIDENCE FOR EVOLUTION IN THE 

HASQORY OF THE EXTINCT MAMMALIA! 
° II * 
(COMING to the vertebrae as a part of the osseous system, I 

will mention the zygapophyses, or antero-posterior direct 

processes, of which the posterior looks dowr and the anterior looks 
up They move on each other, and the vertebral column bends 
from sideto side In the lowe: forms of mammals they are always 
flat, and ın the hoofed mammals of the Puerco peri8d they are all 
flat In the Wasatch period we get a single group in which the 
articulation, instead of being perfectly fl t, comes to be rounded , 
in the later periods we get them very much rounded , and finally, 
1n the latest forms, we get the double curve and the locking 
process in the vertebral column, which, as in the limb, secures 
the greatest strength with the greatest mobility In the first 
stages of the growth of the spmal cord it 1s a notochord or a 
cylinder of cartilage or softer matenal In later stages the bony 
deposit 1s made 1n its sheath until it 1s perfectly segmented 

Now all the Permian land animals, reptiles, and bntrachians 
retain this notochord with the beginnings of osseous vertebrz in 
a greater or less degree of complexity There are some in South 
Africa, I beleve, in whych the ossification has come clear though 
the notochord, but they are few This character tic of the Per 
mian appears almost alone—perhaps absolutely alone as regards 
land animals There is something to be said as to the condition 
of tkat column from a mechanical standpoint, and it 1s this 
that the cord exists, its osseous elements &ipo«ed about it, and 
in the batrgchians related to the salan anders and the fi ogs, these 
osseous elements are arranged under the sheath in the skin of 
the cord, and they aie in the form of regular concave segments, 
very much like such segments as you will take fiom the skin of 
an oiange— parts of spheres, and having greater or less dimen- 
sions according to the group or species — Nowetle point of 
divergence of these segments 1, on the side of the column 
They arè placed on the side of the column where the segments 
separate—the uppei segments ting and the lower segments 
coming downwaid To the upper segnfents are attached the 
arches and their articulations , and the lower Segments are lke 

tA lecture by Prof E D Cope of Philadelphia, given in genera 
sesston before the American Association for Advancement o? Science at 
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the segments of a sphere If you take a flexible cylinder and 
gover it with a more or less inflexible skin or sheath, qnd bend 
that cylinder sidewi-e, you of course will find that the fractures 
of that p&rt of the surface will take place along the hne of 
the shortest curve, which 1s on the side, and, as a matter of 
fact, you have breaks of very much the character of the segment, 
of the Peimian batrachia It may not be so symmetrical as in 
the actual animal, for organic growth ıs symmetrical so far as 
not interfered with, for, when we have two forces, the one of 
growth and the other of change or alteration, and they contend, 
you will fid in the organe being a quite symmetrical result 
That 15 the universal rule In the cylinder bending ın this way, 
of course the shortest line of curve is right at the centre of the 
sidg of that cylinder, and the longest curve 1s of course at the 
summit and base, and the shortest curve will be the point of 
fiacture And that is exactly what I presume has happened in 
the case of gthe construction of ehe segments Athe sheath of the 
vertebral column ın the lateral motion of the anim] swimmmg 
always on one side, and which at least has been the actual c^use 
of the disposition of the osseous material in its form, I have 
gone beyond the state of the discussion in calling attention to 
one of the forces which have probably produced this lind of 
result That ıs the state of the vertebral column of many of 
the vertebrata of the Permian period 

I go back to the mammalia, and call attention t& the teeth 
The ordinaiy tooth of Phe higher type of the mammalia, whether 
hoofed or not, with some exceptions, 1s complex with ciests or 
cusps In cutting the complex grinding surfaces we find they 
have beeg* derived by the unfolding ex ensions of four original 
cusps or tubercle. They have been flattened, have been 
rendered oblique, have run together, have folded up, have be- 
come spiked, have descended deeply or have lifted them elves, 
so that we have teth of all sorts and kinds, oftentimes very 
elegant, and sometimes very effective ın mechanism In many 
pimary ungulates, the prmniüve condition of fowr conical 
tubercles isefound In passing to older peitods we find the 
mammalia of the Puerco period, which never have moie haa 
three tubercles, with the exception of three or fom species In 
the succeeding periods, however, they get the fourth tubercle on 
the posterior side Finally, you get a complicated sefie$ of 
g.inding or cutting apparatus, as the case may be e 

Last, but not least, we take the series of the brain No 
doubt the generalisation 1s true, that the primitive forms of 
mammalia had small biains with smooth hemispheres, later 
ones had larger brains with complex hemispheres In genetal, 
the carnivoia have retained a more simple form of brain, while 
herbivorous agimals have retained a most complicated type of 
bran The lowest forms of mammalia display the additional 
peculiarity of haying the middle brain exposed, and the hemi- 
spheres o1 laige lobes of the brain, which are supposed to be 
the seat of the mental phenomena, are so reduced in size at the 
back end that you see the middle biain distinctly, though it 1s 
smaller than in reptiles and fishes It ıs beyond the possibility 
of contwoversy that these series have existed, and that they have 
ouginated in simplicity, and have resulted 1n complication , and 
the further deduction must be diawn, that the process of succes- 
sion has always been toward, greater effectiveness of mechanical 
work  'THére are cases of degradation, as in the growing defi- 
ciency in dentition in man There is no doubt that a lage 
number of people are now losing their wisdom-teeth in both 
jaws * 

We are now brought to the question of thg relations which 
mund bears to*these principles The question as to the nature of 
mind is not so complex as ıt might seem There 1s a great deal 
of it, to be sure, but gn examination ıt resolves itself into a few 
ultimate forms An analysis reduces it to a few principal types 
o departments—the departments of intelligence and of emotions 
(with their modified smaller forms, hkes and dislikes), and the 
will, if such theré be. Those three groups, proposed by Kant, 
aie well known, and adopted by many metaphysicians , and they 
stand the scrutiny of modern science perfectly well ın both inen 
and the lower aħımals But the question of the material of the 
mind, the original raw stuff out of which mind was made,eis one 
which 1s claiming attention now fiom biologists, as 1t always Has 
done from physiologists proper amd physicians Ihis 1s sensi 
bility, mere simple sensibility, unmodified sensibility, er co .- 
sciousness Sensibility? 1n connection with memory, 1s sufficient 
for the accomplishment of wonderful results It 1s only neces- 
sary to impress the sensibility wul the &timuli which this world 
affo'ds, whether from the outside or the inside, to have the 
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iecord made, and to have the record kept Among wonderful 
things this ıs perhap» the most wonderful that any given form 
of matter should be able to retain a record of events, a record 
which ıs made duiing a state of senstbility for the most part, a 
gieater or less degree of sensibility, which 1> retained in a 
state of sensibility, and 1s finally returned to the sensibility by 
some curious precess of adhesion, and the results of impresses 
which aie found on the material tissue conceined 

And these simple elements of mind are foued in animals No 
zoologist who has perception or honesty, nor any farmer oi 
breeder, nor any person who has charge of animals in any way, 
can deny sensibility to all the lower animals at trmes The 
great stumbling-block 1, the way of the thinker in all this 
field 15 the gieat evane-cence of this sensibility the great ease 
with which we di sipate it, the readiness with which we can 
deprive a fellow-being of his sense, ts a stumbling-block in 
more ways than one While it 1s a question of the greatest 
difficulty, nevertheless, like other departments of nature, doubt- 
less 1t will ultimately be explained by the reseaiches of physio- 
logiste I only need to call attention to the fact as an important 
factor 1n evolution 

Of course, if these structures are suggested, affecting the 
m€hanical apparatus, the question arises whether they were 
ma. e ready to hand, whethei the animal, as soon as he got it, 
undertook to use it, and whether he undertook to use the 
organism unde: the dire stimuli of necessity, or amended thiough 
ages these modifications in his own structure Weare told by 
some of out friends that law implies a Lawgiver, that evolution 
implies an Evoller , the only question 1s, Where 1s the Law giver ? 
where is the Evolve: ? where are they located? I may say, it 1s 
distinctly proven in some dnections, that the constant applica- 
tions of force or motion in the form of strains, in the form of 
impacts and blows, upon any given pait of the animal organism, 
do not fail to produce results in change of structme — I believe 
the changes 1n the ungulates to which I have called your atten- 
tion are the result of stiains and impacts, precisely as 1 have 
shown you the manner of the fiactuie of the vertebral column of 
the primitive vertebrates of the Permian penod This would 
1equire long discussion to 1ender clear , neveitheless I venture to 
make the assertion that this series of structures is the result 
of definite and distinct organic forces, duected to special 
ends We have yet to get at the conflicting forces which 
have produced the results we see Mechanical evolution will 
give. us a good deal to do for some time to come Of 
course, if mation has had an effect ın modifying structure, 
it behofes us to investigate those forces which give origin to 
motion in animals First in order come the sensivilities of the 
animal, which we have traced to simple consciousness , stimuli, 
upon notice of wich he immediately begins to move The 
primary stynulus of all kinds of motion 1s necessaiily touch If 
a stone falls upon the tail of some animal which has a tail, he 
immediately gets out of that vicinity If a jellyfish with a 
stinging apparatus runs across an eel which has no scales, the 
eel promptly removes External applications of unpleasant 
bodies will always cause an animal to change his location Then 
he ts constantly assaulted by the dire euemy of beasts, hunger, 
which 1s an instinct which 1s evidently universal to judge fron 
the actions of animals This seems to have fa hioned, in laige 
part, all forms of life, from the least to the greatest, from the 
most unorganised to the most complex Each exercised itself 
dor the purpose of filling its stomach with protoplasm Then 
come the stimuh, which should be included under the class of 
touch, changes of temperature No animals like to be cold o 
too hot, and when the temperature 1s disagieeable the tendency 
is to go away from thatJocality — Among primary instincts must 
be included that of reproduction After that cones the sensa- 
tion of re-tstance, or, cariied to a high degree, of anger when 
an animal's interests are interfered with, its movements 1esisted, 
it prompts to the most energetic displays So you see it is a 
matte: of necessity that meutal phenomena le at the back of 
evolution, sleds piovidea that the counecting link of the aigu- 
nent—that motion has ever affected stiucture—be true ‘That 
1s a point which of course adnuts of much discussion I have 
placed myself on the affirmative «ide of that question, and, if 
I lvedong enough, I expect to see ıt absolutely demonstrated 

Of comse she development of *mind becomes possible under 
such circumstances — [t is not like a man Infting himself up by 
his boots, which ıt would beif he had no such thing as memory 
But with that memory which accumulates, which formulates first 
habits, and then stiucture*, especially in the soft, delicate 
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nervous tissue, the development of the mind as well as the ma- 
chmery of the mind becomes perfectly possible. We develop 
our intellect through the accumulation of exact facts, through 
the collation of pure facts, no matter whether it bé a humble 
kind of a truth—as the knowledge of the changes of the seasons, 
which induces some animals to lay up the winter's store— 
whether 1t be knowledge of the fact that the sting of the bee 1s 
very unpleasant, or knowledge of the fact (of which the ox, no 
doubt, is thoroughly aware) that the teeth of the wolf are not 
pleasant to come in contact with, or whether ıt be the complex 
knowledge of man When the cerebral matter has become 
large: and more complex, it receives and relams a much greater 
number of impressions, and the animal becomes a more highly 
educated being 

As regards the depaitment of emotions or passions, 1t 15 also 
much stimulated by the environment Animals whch live in a 
state of constant strife naturally have then antagonistic passions 
much developed, while amiable, sympathetic sentiments are 
better and more laigely produced by peace-loving animals 
Thus ıt 1s that the various departments of the mind have the 
beautiful results which we now find 1n the human species 

There are some departments of the mind which some of our 
friends decline to admıt having had such an ongm The m&al 
faculty, for instance, 1s excepted by many from this serres But the 
reasons why they object to its production m this way aie, to my 
mind, not valid The development of the moral faculty, which 
1s essentially the sense of justice, appeais to them not to fall 
within the scope of a theory of descent or of evolution It con- 
sists of two parts, First ıs the sentiment of benevolence, oi of 
sympathy with mankind, which gives us the desire to treat them 
as they should be treated It 1s not sufficient for justice that ıt 
is unmixed mercy, or benevolence, which 1s sometimes very ın- 
Jurious, and very often misplaced It requires, in the second 
place, the criticism of the judgment, of the mature intellect, of 
the rational faculty, to enable the possessor to dispose of his 
sentiments 1n the proper manner The combmation of rational 
discrimination and, true judgment witn benevolence constitutes 
the sense of justice, which has been derived, no doubt, as a sum- 
mary of the development of those two departmerts o6 the mind, 
the emotions and the intellect 

It is said that a sense of justice could not be derived fiom the 
sense of no justice , that 1t could not have been derived from the 
state of things which we find ın the animals, because no animal 
is known to exhibit real justice and that ob,ection ıs valid. as 
far asit goes I suspect that no ammal has beqn observed to 
show a true sense of justice That they show symp&thy and 
kindness there 1s no question , but when it comes to 1eal justice 
they do not display it, But do all men display justice? Do all 
men understand justice? I am very sure nof There are a good 
many men in civilised communitie-, and theie are many tiibes, 
who do not know what justice1s It does not exist as a part of 
every mental constitution, I never lived among the Bushmen, 
and do not know exactly what their mertal constitution 15 , but 
1n a general way the justice of savages is restricted to the very 
smallest possible circle—that of their tribe or of their own family 
There 1s a class of people who do not undeistand justice Ido 
not refer to people who know what right 1s, and do not do it, 
but to the primitive state of moral character, ın which, as im 
childien, a sense of justice is unknown 1 call attention to the 
fact because «ome of our friends have beer very rach afraid that 
the demonstration of the law of evolution, physical and metas 
physical, would result in dange: te society I suspect not The 
mode in which I undeftand this question appears to me to be 
beneficial to society, rather than myurtous , and I therefore take 
the liberty of appending Whüis part of ghe subject to its more 
material aspect 

To refer to anothei topic, and that 1s to the ougin of life, the 
physical basis of lıfe ‘Lhe word ‘‘ life” 1s so complex that it 1s 
necessary to define it, and so to define it away that really the 
word “hfe” does not retam its usual definitions Many pheno- 
mena of life aie chemical, physical, mechanical * We have to 
remove all these fiom con ideation, because they come within 
the ordinary laws of mechamical forces, but we bave a few 
things left which are of a different character One is the law of 
giowth, which 15 displayed in fhe processes of embryonic succes- 
sion, secondly, the wonderful phenomena of sensibility, ‘Those 
two things we have not yet reduced to any identity with the 
ordinary laws of force In the phenomena of embryology the 
phenomena of evolution are 1epeated, only concentrated in the 
carly stages through which anımals* have to pass, So whatever 
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explams the general phenomena of evolution explains the 
phenomqna of embryology ° 

What ıs the nature of physical sensibility? In this planet it 
1s found residing only 1n one form of matter which haf a shghtly 
varied chemical constitution, namely, protopfasm, so called 
from a physical standpoint Now this world, as you all “now, 
has passed through many changes of temperature Its early 
periods it 1s probable, were so very hot that protgplasm had a 
very poor chance The earth has passed thiough a great many 
changes of temperature, many of which would not permit the 
existence of protoplasm. Again, can we assume fof a moment 
that this lttle speck in the great universe 1s the only seat of life ? 
I suppose scarcely any scientific man will ventme to do so If, 
therefore, life exists 1n other parts of this great universe, dogg it 
necessarly occupy bodies of protoplasm im those edifferent, 
remote spheres? Ywould be a great a sumption It ıs alto- 
gether umpiobab The certaufy is that ın those plnets which 
are in proximity to the sun’s heat there could be no protoplasm 
Protoplasm in the*emote planets would be a hard mineral, and 
near the sun it would be dissipated into ns component gases, So 
that, 1f fe be found in othe: parts of this universe, 1t must reside 
in some cifferent kind of material It 1s extremely probable that 
the physizal conditions that reside 1n protoplasm might be found 
in othe: hinds of matter It 1s in its chemical meitness and in 
its physical ¢onstitution that its adaptation to life resides, and 
the physical constitution necessary for fhe sustentation of life 
may be well supposed to exist in matter in other parts of the 
universe I only say tne door 1s open and not closed any one 
who asserts that life cunnot exist in any other material pasis than 
protoplasm 3s assuming moe than the world of science will 
permit him to assume And that itis confined to this single 
planet, and not m the gieat systems of the universe,—that 
assumption will not fora moment be allow8d Therefore the 
subject is one which allows us a free field for {ute investiga- 
tion it æ by no means closed im the most important laws 
which it presents to the rational thinker I hoe, therefoie, 
if tle evidence in favour of this hypothe-is of the creation 
of living forms be regarded as true, that no one will find in it 
any ground for any very serious modification of existing 1deas on 
the gréat questicns of right and wrong, which have long smce 
bee hno n by men asa result of ordinary experience, and®with- 
out any screatific demonstration whatsoever 





THE REMARKABLE SUNSETS 


WE have ieceived the following furthe: communications on 
e this subject — LOT 


REFERRING to Mr Meldola’s letter in you) last numbei 
(p 224), I beg leave to state that I hkewiseobczetrved an astoni-hing 
atmospheric luminosity, out ide of this town, at 2-3a m im the 
moonless anc foggy might of January 1-2 It 1s 1eported that 
m these days the ‘‘ Damerungserschemungen” have agam been 
very strikr:g at many places in Germany Here the state of ihe 
atmosphere has of late been unfavourable for observing these 
phenomena, ther most brillant display, a ‘ied glow” of 
oextraordinary extent and intensity, I witnesced on the morning 
of December 1, beginning about two hours before sufirise 

The view thrt these luminosities are caused by volcanic dust 
acting as nuclei for the condensation of vapour in the higher 
stiata of the atmosphere will have suggested to many of your 
ieaders the probability of so-called cosmical dust being often 
denvable fiom sfmilar terrestrial somces To me it has, more- 
over, recalled an hypothesis on the ouigin of meteorites, put forth 
some twenly years ago ın an elaborateetreatise by Mi P A 
Kesselmeyer o7 Franlífoit-on-the Mame (“ Abhandlungen der 
Senckenbergiscnen Naturfor-chenden Gesellschaft,” vol iu) 
Mr Kesselmeya contends for the derivation of meteontes from 
condensation oZ metallic ard other vapours*issued fiom vol- 
canoes, he distinctly supposes those of Eastein Asia as chief 
sources, and, among other ingenious reasons for these views, he 
paiticularly msists $n remarkable statistics of Peogiaphical and 
seasonal disir.bution of stone fall, (NATURE, vol evi. p 558) 

"I am well aware of the momentous difficulties of this hypo- 
thesis, which fais to explainewhy sugh masses of vapom (o) 
dust),safter travetling for enormous distanceg become conden-ed 
into sclid bodies On the other hand, there appears to me not 
to be such a contradiction to astronomical theorjes as might 
seem at first sight, the view ın question would meiely involve 
the assumption that there are fireballs and fireballs those which 
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precede the fall of meteorites being of a distinct natme from 
those which accompany the periodical swarms of shooting stars, 
and thereby manifest their cosmical ongin As far as @ know 
there does not exist a connection, which might be expected by 
the usual theory, between these periodical swarms and increased 
frequency of stohe falls, on the other hand, it 1s evident that 
the late extraordinary manifestations. of volcanic activity must 
furnish a crucial test for the hypothesis ın question, if it were 
night, there myst be expected an augmented fall of meteorites to 
follow this period of dust-spreading D WETTERHAN 
Fieiburg, Bademia, January 5 


AMONGST the many interesting points for consideiation in 
connection with the late sunset phenomena 1s the very general 
profongatjon of twilight produced by them, doubtless from the 
reflection of the sun’s rays fiom clouds or,diffused vapour at 
a more than ordinary elevatign, after thdà sun had set to 
all at a Bwer level In reference to this subject, Mr 
E, Douglas Archibald states that he estimated the height of a 
glowing sts atum (1 e arffused clouds) as fi om ten to thirteen miles $ 
that Miss Ley, from calculation, had given thirteen miles as the 
height of a sumlar cloud, and ın continuation he says —'*I 
think this height 15 far more probable than forty miles, as calcu- 
lated by Prof Helmholtz Besides, can we imagine either 
vapour, or volcanic dust, or a mixture of both, to bg capable of 
1emaining in suspensiof$in the air of such tenuity as must exist 
at such an altitude?” (NArumr, December 20, 1883, p 176) 
To this question I would reply by another, and ask if we can 
imagine vapour or volcanic dust to be capable of remaining in 
suspensioff in an of some 17,000 times less density than wate, 
as, at thirteen miles, high, that 1» about the calculated compaia- 
tive density of the two 

Or Iwill go fawher, and ask if any one can imagine that 
water, which 1s about 860 times heavier than the air at sea-level, 
can be suspended in the aynosphere without the aij of some 
buoyant powgr 

A theory on the cause of rain, storms, the aurora, &c , wich 
I submitted to the British Association at the Glasgow Meeling, 
1840 (see Report), was briefly as follows — 

That, as electricity coats the surface of all bodies, oacufies 
space and has no weight, ın evaporating, the minute particles of 
wate: take up electricity m accordance with their suface and 
temperature, and aie buoyed up into the atmosphere by it, here, 
1f condensed (z e cooled), their capacity for electuicity 15 reduced, 
and the surcharge 1s retained or passes away ın accordance with 
the conducting oi non-conducting state of the atmosphere I 
cannot go furthei into paiticulars in this paper, but I may say 
that I hawe no*knowledge of any phenomenon connectedewith 
the cause of rain which 15 not explicable in accordance with the 
theory, although forty years’ exertion has not enabled me to 
bring it fanly under con-ideration 

In my first paper I suggested, as a test for the theory, that 
conductors should be raised from the earth to the regions of the 
clouds, ginder the idea that the withdiawal of electricity by this 
means would produce rain 1n temperate, and the awora in fugid 
regions And I hold that I am fully boine out on both these 
points by Prof Lemstrom's grand auroral experiment , as, on 
the connectton being made between the wirewoik on the top of 
the mountain and the eaith at the foot of it, electiic cunents 
were observed the amora became visible, and the formation of 
ice on the wnework was so heavy as to bieak it down, thus 
showing that 1ain would have fallen if the experiment had been 
tued in a lower latitude I hold also that the experiment already 
proves that electiicity is the buoyant power of vapom in the 
atmosphere, ë 

With respect to the Mdoubted gieat elevation of vapour and 
volcanic dust thrown up by the Java eruption, I have ləng been 
led to believe that electricity coats the surface of bodies in ac- 
cordance with their temperatures, and that the non-burning 
property of superheated metalis from the intense force with 
which electricity coats the surface, and thus the hand 1s not 
actually in contact with the metal when plaeed upon it, and m 
the case of effluent bigh-pressure steam, I believe the pagticles 
aie so completely wrapped up in then coatings of electiicity 
that they do not touch the object gie steam impinges on Bear- 
ing these pomts zn mind; it may easily be imagined fhag par- 
ticles of dust or water a$ vapour, when cast up fiom a volcano, 
may be at the highest conceivable temperature, and charged 
with electiidíty ina like degree, and that, being driven up by 
currents of hea ed ar, the particles may 11se to an elevation far 


. 
above that of ordinary vapom, and may remain suspended there, 
more or less, in accordance with the non-conducting condition 
of the'atmosphere a£'such elevations G A ROWELL 
Oxford, January 2 


AMONGST the many intcresting questions raised by the discus- 
ston on the recent sunsets, not the least interesting 1s the question 
of the upper currents of the atmosphere Mr Norman Lockyer, 
in his article in the Zzmes of December 8, writes of the pre- 
sumed translation of volcanic dust round H@lf the equatorial 
circuniference of the earth in six days as being in accordance 
with om actual knowledge of these currents There are 
probably many readers of NATURE besides myself who would 
be glad to be refeied to the observations upon which this 
statement 1s founded 

An opinion pievails that, in the rotation of the eaith about its 
axis, th. higher parts of the atmosphere must toa ceitain extent 
lag behind, thus producing an east wind relatively to the surface 
of the earth, and if. we allow ourselves to adopt this view, we 
may ea-ily imagine that in the equatorial regions there may 
exist an upper cuiient from the east having sufficient velocity to 
mect the case supposed But can thi, view be justified? Is it 
not more 1easonable to conside: that the whole of the eaith's 
atufospheie rotates with the earth as if 1t were part and parcel 
of ıt? Itis difficult to see why it should not do so, unless we 
suppose a tesisting medium occupying the inter-planetary 
spaces 

Tt 1s certainly remarkable how well (on the volcanic hypothesis) 
the entue obseiyations of the coloured sunsets and associated 
phenomena agree w ith the supposition of an east wind sweeping 
round the earth with huricane speed in the uppe: regions of the 
a'mosphere Not only the observations fiom the Mauritius, 
Cape Coast Castle, Brazil, and the West Indies, but evea those 
from the Sandwich Islands and from Au-tralia, may be made to 
harmonise with this theory, and the dust from Kiakatoa may be 
said to have made ** a girdle 10und the eath " 1na fortmght But 
in case the theory should prove to be inadmus-ible, it may be 
worth while to inquue whether some of these eailier observa 
tions may not find their explanation m an earlier eruption of the 
same volcafo = The first eup 10n of Krakatoa 1s said to have 
occurred on May 20, cand it 1s evident that long before the 
date of the gieat eruption (August 26) enormous quantities of 
material had been ejected, vast fields of floating pumice having 
been met with ın the neighbouring seas at varous times between 
July and Augusti2 — ' GEORGE F BURDER 
. Clifton, Janwary 7 


ONE feature of the recent sunuses I have not seen described, 
viz à lage aud striking pink semicircle opposite the sun, 
having a bluish centee I have only twice seen ıt well marked, 
viz on November 27 and Decembe: 15 This seems to be one 
distinct mafk of difference between these sunrises and ordinary 
ones, Inasmuch as I never saw it before, though possibly this 
may be partly owing to the phenomenon only lasting a few 
minutes at each time On November 27 it was at its height at 
743 am At 750 there was only a trace of it left On 
Decembe: 15 it was at its height at 86am — At 8 4 it was 
very faint, and by 8 16 ıt had again become so, and was whitish 
At 86am the north-western sky was darkish to an altitude of 
about 5°, and light pinlish purple thence to 10° so fai the 
appearance was quite ordinaiy, but on the darlush sky 1e«ted 
the broad half rmg, which was pink, but the innei part inchning 

o salmon-culomed Being much bughter than the pinkish 
purple, 1t obscured ıt where they crossed eI estimated the radius 
of its outer edge at about 25°, and therefore its apex was about 
30° m altitude Within the ring wag a blush white semicucle 
of about half the radius of the pink semicucle, which was thus 
12?or1I3^in width The sky beyond was blue The pheno- 
menon seemed to be an ordinary cirrus, though this was of an 
indefinite type, the spaces between its wisps were pretty blue in 
all parts of the noith-westein «ky, but partook somewhat of its 
colour On Nembe: 27 there did not appear to be any curus, 
but the sem.cncle must have been on the film which has been so 
remarkably coloured during sunrise and sunset Ihave noticed 
traces of this serficii cle on one o1 two other mornings, but so faint 
that I should not have noticed it if I had not looked foi it I 
presttme that,it 1s of the same? character as the pink circle 
with green or blue centre that has been visible round the 
sun by day This alo i» a phenomenon which I never 
observed previous to last month, it was most striking about 
the 26th, but conunues ¢o be seen almost daily This 
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favours tHe volcanic dust theory , for tt 1s strange that I should 
never have noticed it before, if it 13 of common occurrence , 
still we know that a phenomenon 1s more easily seen agam after 
1t has once been observed, than seen ın the first instance, Can 
these pink rmgs be accounted for optically? If they could, 
would it not throw much light upon the cause of the fine sun- 
rises and sunsets ? 

With regard to the height of the film which has caused these, 
I should like to ask whether it 1s considered proved that the 
sun 3s actually sh@ung on ıt so far into the twilight, or whether 
the glow may not be caused by reflection from bright sky upon 
which the sun ıs really «hing The after glow among the 
Alps is clearly caused in this latter way, and not by the sun 
shining upon the mountains them elves At the same time, the 
appearance of cirrus clouds dark against the bright sky, as oc 
curred this morning at about 7 40 a m , seems to point to the 
film being far above them Tuos Wm» BACKHOUSE 

Sunderland, December 19, 1883 

P S —This morning the pink half-ring was again. conspicuous, 
only the mner half was nearly white, within was the blue, 
darkish, as before, It was at its best at 8 10 a m 

December 20, 1883 T WB 

I learned from a Dutch paper (but I forget from which) Phat 
a blue sum was observed at Paramaribo in the beginning of 
September (I think it was the 2nd or the 6th) 


Stuttgart, January E METZGER 


The following letter appears ın the Zimes of Tuesday — 


** À shower of matter having ‘a white sulphutous appearance? 
1s reported from the vicinity of Queenstown, Cape Colony, 
towards the close of November The appended paragraph, 
giving an account of the phenomenon, 1: extracted from a Ktm- 
beiley (Griqualand West) newspaper of December 1 Taken 
in connection with the de.ciiption m your correspondence 
columns of December 25 of a somewhat analogous shower at 
Scutan, the paranaph ıs certainly interesting, and, perhaps, of 
value to physicists investigating the cause of the 1ecent celestial 
phenomena ** WALTER CLARK 

“ Edinburgh, January 3 e 


** * We were informed yesterday of the occurence at Glen 
Giey, about twelve miles from Queenstown, of a phenomenon 
which, while it lasted, nearly ternfied the white and native 
population out of their wits On the afternoon of Wednes- 
day a thick howe: of matter, presenting a white sulpherous 
appearance, fell in tbe valley in which ts vlage n 
situate, and, passing right over it from east to west, covered 
the entire surface of the country with marble sized balls 
of an ashy paleness, which crumbled igto powder at the 
shghtest touch The shower was confined to one nairow 
streak, and while it lasted, we are told, the suriourfling atmo- 
sphere remained unchanged and clear, as ıt had been before 
Great ncises accompanied the shower, and so frightened the 
people working in the fields, who at first were under the impres- 
sion that ıt was a descent of fiie—the white substanc. glistening 
in the sun—that on perceiving it they fled into. their houses for 
shelter No damage was caused by what ‘fell, and upon ex- 
amination of the substance afterwards it was found to be per- 
fectly harmless, At fir t the little balls were soft and pulpy, but 
they gradually became dry and pulverred, crumbling at the 
touch We have before us a piece of eath on which one of 
them fell, and the mark left behind resembles a splash of hme? 
wash or similar matter, It does not smell of sulphm ? ? 


Mr JOHN TEBBUTT, of Windsor Observatory, N S W , wuites 
as follows to the Sydney Jfrald —The Appearance piesented by 
our evening shies for some weeks past hes bein the subject of 
general remark Last evening, the I4th, the sky was almost 
cloudless after sunset, and the usual brick-red hght again made 
its appearance along the west south-west horizon Ít was re- 
flected apparently from an almost invisiole ard gayze-hhe cloud 
1n the higher regions of the atmosphere About Seven o’clock 
the red glow was at its maximum, when a solitary cluud, whose 
apparent smface did not exceed ten square degrees, presented 
tself above it at an altitude of 25° "This cloud, which was at 
first white, quickly changed do a beautiful green, its Borders 
being of a deeper tint Of all the cloud phenomeha that I have 
witnessed, 1t was one of the most 1emailable It retained its 
gieen colour for the space of about ten minutes, being all the 
time subject to much internal commotion 


It soon afterwards | ringzon 
i 


resolved itself ınto several cloudlets, and finally disappeared 

Two or three other small clouds were visible at the same time, 
ani about the same altitude above the northern horizon, btt 
these were of a gray colour throughout The easterg sky about 
the moon was of that deep blue which 1s frequently observed to 
surround her when rising during the winter oppositions Shortly 
after the dispersion of the green cloud, the ruddy glow gave 
plece to the ordinary pate gray of the twilight, but by half-past 
seven o'clock the westera sky became suffused with red, but this 
time of a clearer and more aurora-like tint It did not appea, 
asin the former case, to be reflected from hazy cloud, and it 
extended much higher ın the sky — This repetition of the ruddy 
glcw on the sume evening 1s a phenomenon which J had wit- 
nessed on several occasions during the present month Ire- 
member that many years ago (piobably twenty five) a somewhat 
similai patch of red light used to make its appearancé regularly 
aftzi sunset ın theffvest-north-we.t — This phenomenon occured 
previously to the*commencemeft of my regular mfteorological 
observations in 1863, and was, I think, contemporaneous with a 
very dry winter "That the present ruddy skies aie not merely a 
local phenomenon 1s obvious from the fact tbat they have been 
1egularly observed during the past three months over a consider- 
able portion of the Indian Ocean 





UNIVERSITY AND EDWCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The following appointments have been made 
ın accordance with Graze No 19, confüimed on December 6 
last —J H Randell, B A, Pembioke College, Assistant De- 
moastrator in Physics, J C McConnell, B A , Clare College, 
Assistant Demonstrator in Physics, R H Solly, Demonstrator 
m Mineralogy, and Assi-tant Curator of thé Museum , Walter 
Gardiner, B A , Clare College, Demonstratorein Botany , A 
Shendan «Lea, M A , Timity College, Sento: Demonstrator m 
Physiology, W D’Arcy Thompson, BA, Tity College, 
Junwr Demonstrator ir Physiology, A, Harker, BA, St 
John’s Co'lege, Demonstrator in Geology Baron Anatole von 
Hugel has been appointed Curator of the Museum of General 


and L&cal Archzeology ^ 
> 





SCIENTIFIC SERIALS 


THE American Journal of Science, December, 1883 —Some 
points m botanical nomenclatme, a ieview of ‘ Nouvelles 
Remaiques sur la Nomenclature Botanique," gpa. M Alph 
ce Candolle, Geneva, 1883 by Asa Gray, The maf object of 
this very valuable contribution to the vexed subject of botanic 
nomenclature 1s io enforce the principles and supplement the 
datz supphed by M de Candolle in his epoch making work 
His doctrines are on the whole cord;ally accepted, and often 
verr ably illustiated, while here and there some u-eful sugges- 
tive remarks and criticisms are offered on matteis of dete] upon 
which diversity of opinion and practice still. prevails —Pie 
carboniferous strata ın the Grand Cañon of the Colorado, 
Anzona, by Charles D Walcott The results are here embodied 
of ove: two months’ careful examination especially of the Karbah 
Div sion of the Grand Cañon and lateral gorges undertaken 
during the winter of 1882 3 The author, an active membe: of 
tne United States Géblogical Survey, concludes that the Giand 
Cafton and Chugr groups correspond to that of the Keweenawan 
of Wisconsin, Both being referable to the Lower Cambian 
Jointly with the Paradoxides horizon of Bramtree, Massachusetts, 
and 5t John’s, New brunswick, thg elenellus of Nevada, 
Vernont, New York, and Newfoundland, and the Potsdam 
series of Wisconsin, New York, Canada, &c , they constitute 
the Cambrian age as so far determined in North America 
Contributions to meteorology, nineteenth "paper, with three 
plates, by Prof Ehas Loomis This paper deals at some length 
wit the barometric gradient in great storms The results 
confim in a genera? way the accuracy of kerrefs formula — 

E G — 1976 4 (22 cos y + v) sP ° 

cos z (1 + ooq P ' 
whe-e, @ denotes the barometric gradient in millimetres pei 
degree of a gieat circle, or sixty geographical miles But at 1s 
shown that the effect of friction 15 considerably greater than was 
supposed by Ferel —4. brief study of Vesta, bySM W Har- 
The auth sr considers ıt probable that this asteroid has a 
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diameter of over 500 miles, that she resembles the moon in her 
albedo, hence lacks an appreciable atmosphere and water, that 

“afte regularities of her light mdicate a very rough surface and 
10tation onher axis, lastly, that what is true of Vesta is likely 
to be true, mutates mutandis, of the other asteroids —On a new 

form of selenium cell and some electrical discoveries made by 
its use, by Charles E Fritts This new form of selenium cell 
has the following properties —(1) its resistance can be made as 
low as desirede down to nine ohms, (2) the light ts made to 
strike the cell in the same plane as the current, (3) it 1s far 
moie sensitwe to light than any before known, one cell having 
had fifteen times as high resistance in dark as ordinary diffused 
daylight in a room Since the paper was written, the autho 
announces the discovery of a new form of selenium, quite 
colfurless and transparent, obtai.ed under conditions excluding 
everythinf but selenium —The Ischian eaithquake of July 28, 
1883, by C G Rockwood, jun _ The author&oncludes that this 
disturbance fad its oigin in a rupture taking piace along an old 
volcanic fissure running roughly noith and south, and extending 
1adially under the northern slope of Mount pomeo , and that 
the cause of the increa ed tension resulting in this ru ture must 
be referred to the residual volcanic activity which Ischia shares 
with the adjacent mamland, rather than to any merely local 
subsidence, as suggested by Prof Palmieri 


Annalen der Physik und Chemie, Ba, xx No a1, 1883 — 
R Claus, on the thébry of dynamo electic machines This 
1» aremaikably clear and able paper, dealing with the funda- 
mental points m the theory of dynamo electric machines in a 
masterly Way, and introduces several new notions 1equirmg the 
determination of the arbitrary constants ın different machines 
The questions of self-induction and mutual induction between 
different segments of the armature receive special attention The 
author promises a futher paper with applications of the equa- 
tions —L Sohpcke and A Wangerin, on inteiference-pheno- 
mena in thin and particularly in wedge-shaped films This 
paper 1s a c@itinuation of one in last month's issue, giving new 
fundamental formule for Newton’s rings and other interference- 
phenomena of thin films —B Hecht, on the determination of 
the axis-ratios of the elliptic paths in elliptic polarisation in 
quaitz, A discussion of formule of Cauchy, I ommel, eVigt, 
and jamin, in reference to the auth»n’s experiments —4V Voigt, 
on the theory of light a polemic against Heir Lommel respect- 
ug the latter’s views on the possible intermolecular friction of 
the luminiferous ether —II Wild, on the application of his 
photometer as a spectrophotometer , this instrument, constructed 
by Hermann and Pfister, of Bern, contams a slit, a calc-spai 
rhombohedion, a Foucault prism, a second rhombohedion, a 
selenite plate, a Nicol prism, a pair of adjustable glass prms, a 
5-prism Amici direct-vision prism, and sundry lenses The light to 
be examined has to pass through these successively —Researches 
on forced vibrations of plates, part i: , on vibrations of square 
plates, by A Elsas This paper, which 1s accompanied by a set of 
forty-nine figures, 1s in continuation of a previous research on 
forcedgvibiations of round plates The author points out that we 
aleady have the well-known researches of Chladni and Wheat- 
stone on the figures due to natural vibrations of such plates 
The aim of this research was to ascertain whether Savart’s rule, 
that the forms of the forced vibrations merge into one another 
by a perfectly continuous series of modifications, is tiue for 
square plates, whether the figures corresponding to forced 
vibrations agree with those of the free wibiations of the same 
pitch , and whether the legitimacy of Wheatstone’s method of 
superpositiom is confirmed or disallowed Th® most important 
of all the results ıs that 1t 1s nmpossible for a square plate to 
vibrate ın response to any time whatever, higher than its own 
fundamental, that nffy be forced upon it —On Boltzmann’s 
theory of elastic reaction, by Prof E Riecke, a mathematical 
discussion of Boltzmann’s equations —On aqueous solutions, by 
J_A Gioshanse A discussion of the dependence of the density 
of the solution on the quantity and molecular constitution of the 
soluble substance —Measurement of the quantity of electricity 
produced by aeZambonr's pile, by Prof EsRiecke The values 
were calculated from currents traverang a long-coil galvano- 
meter and a very high resistance —On the galvanic-temperature 
coefficients of steel, rod-iron, ang cast-iron, by V Strouhal and 
C Baws For stgel this coefficient dimimshes as th. kardness 
of tempering increas@&, while the specific resistance increases 
with the hardness, Glass hard steel has about three times the 
specific 1eSistance of soft steel —Onethe relation between vis- 
cosity and electric resistance of solutions of salts in various 


solvent media, by E Wiedemann There appears to beno such 
relation as has been conjectured to exist —On Arabian measure- 
ments tf specific gravity, by E Wiedemann —Simplifications in 
experimenting with the air-pump, by K. L Bauer, suggests the 
expedient already well known 1n England, of placing a sheet of 
soft caoutchouc under the receiver of the pump instead of 
greasing its iun, also similarly between the edges of the 
Madgebuig hemispheres — Gutta-percha paper 1s suggested as a 
substitute for bladder to be burst by air-pressure 
e 





SOCIETIES AND ACADEMIES 
LONDON 


Chemical Society, December 20, 1883 —Dr W H 
Perkin, F R S, president, in the chair —The following gentle- 
men were elected Fellows of the Society —W P Bloxam, A 
Cobb, J C Chambers, A E Ekins, F. P Haviland, F 
Keeling, W H R Kerry, J J Pulley, M Peicy, J Phillips, 
A W Rogers, W J Saint, G Smith, A Smithells The 
following papers were read —Researches on the gums of the 
arabın gioup, by C O'Sullivan Part I Arabic acid , its com- 
position, and the products of its decomposition In this most 
important paper the author has studied the action of dilute 
sulphuric acid upon arabic acid The arabic acid was prepared 
by the method of Neubauer, and the sulphuric acid was allowed 
to act for various lengths of time from fifteen minutes to several 
hours The molecule of arabic acid, Cg9Hy 4.074, 1s broken 
down, a series of eleven acids of gradually decreasing molecular 
weight (diffamg by CgH,,O;) having been isolated, and the 
barium salts formed and analysed , the lowest acid 1s Cy3H3g Ooo, 
and 1s comparatively stable , these acids the author calls a, 8, 
&c , arabmosic ecids _ Simultaneously a series of sugars having 
the compo ition CgH,,O, 1s formed of piadually decreasing 
optical activity, which the author names a, 8, y, and à arabinose, 
Aaabic acid 1s the chief constituent of all the lavorotatory gums, 
but other acids aie present which bear a simple relation to 
it In a futme paper the author promises an account of the 
dextrorotatory and optically inactive gums, the acids of which 
are built uf in the same manner as arabic acid —-On the decom- 
position of ammonia by heat, by W Ramsay and S Young 
This decomposition commences about 500°, and ıs nearly equal 
in extent with porcelain, glass, iron, and asbestos, but at 780° 
ammonia is almost completely decomposed by passing through 
an ion tube Copper, when heated, 1s not so active —On the 
halogen compeunds of selenium, by F P Evans and W Ram- 
say —On the preparation of pure chlorophyll, by A Tschirch 
This substance 1s obtained by the action of zinc dut on 
chloropbyllan (Bot, Ze? , 1882, 533) , 1ts spectrum 1s identical 
with that given by fiving leaves. 


Zoological Society, December 18, 1883 —Prof W H 
Flower, F R S, president, ın the chair —Dr F Leuthne: read 
an abstract of a memon which he had prepared on the Odonto- 
labini, a subfamily of the Coleopterous family Lucanidz, re- 
markable for the polymorphism of the males, while the females 
remained very similar The males were stated to exhibit four 
very distinct phases of development in their mandibles, which 
the author pioposed to term “priodont,” **amphiodont," **meso- 
dont,” and ‘‘telodont” ‘These forms were strongly marked 
In some species, but in others were connected by insensible 

gradations, and had been treated by the earlier authors as dıs- 
tinct species The second pait of the memoir contained a 
monograph of the three known genera which constitute the 
group Odontolabiog —Mr E B Poulton, FZS, rad ame- 
moir on the structue of the tongue in the Marsupialia The 
tongues of species of nearly all the important groups of thi- sub- 
class were described in detail It was found possible to classify 
the tongues 1n three divisions Of these, Ha/maturus was the 
tfpe of the lowest, Phalangista of the intermediate, and Pera- 
meles of the most advanced, division —Mr Wocd-Mason, 
F ZS, read a paper on the Embndz, a little-known family c£ 
insects, on the structure and habits of which he had succeded in 
making ‘ome investigations during his recent residence 1n India 
He came to the conclusion that the Embudz undoubtedly 
belong to the true Orthoptera, and are one of the lowest terms 
of ù series,formed by the fafulies Acridioidese, Locustidz, 
Giyllide, and Phasmatide —Mr G A _ Boulenge, FZS, 
read an account of a collection of frogs made at Ymimaguas, 
Huallaga River, Northern Peru, by Dr Hahnel The collec- 
tion contained examples ofeeighteen species, eight of which were 
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regarded' as new to science —Mr W F R Weldon 1ead a 
paper on some points in the anatomy af Pxenicopterus ard its 
allies Anaccount was given of the air cells of the Flamingo, 
which were shown to differ from those of Lamelluosties, and to 
agiee with those of Storks (1) ın having the pizebronchial an- 
cell much divided, (2) in the feeble development of the posterior 
intermediate cell, and (3) in the great sıze of the abdominal cell 

The pseudoprploon was also shown to differ from that of Lamel- 
lirostres, and to agiee with that of Storks, 1n extending back to 
the cloaca A®detailed comparison between the muscles, 
especially those of the hind limb, gave the same results The 
larynx, howevei, being Anserine, and the skull intermediate, 
the position expressed by Huxley’s term ** Amphimorphze ” was 
considered fully justifiable —Mr Sclate: read a paper, 1n which 
he gave the description of «ix apparently new species of South 
American Passeies 


Anthropological Institute, December 11, 1883 —Prof 
Flower, F R S , president, in the chair — lhe election of Mr 
E W Streeter was announced —Mr Walton Haydon exhibited 
some photographs of North American Indians —A pape by 
Mr A W Ilowitt, on some Australian ceremonies of initiation, 
was read by Dr E B. Tylor The ceremonies described by the 
autho. are common toa very laige aggregate of tribes 1 the 
south eastern part of Australia, and as himself an imitated 
person, Mr Howitt has had unusual opportumities of observa- 
tion and of obtaining information frcm the Blacks When it 
has been decided that there 1s a sufficient numbei of boys ready 
for initiation, the headman sends out his messenger, who travels 
10urd to the headmen of the same totem who then communicate 
the message to the principal men of the different totems which 
form the local groups The messenger carries with him, as the 
emblems of his mission, a complete set of male attne, together 
with the sacred humming instrument, which 15 wrapped up in a 
skin and carefully concealed from wcmen and children The 
ceremonial meeting having been called together, that moiety of 
the community which called ıt prepares the ground and gets all 
ready for the anival of the various contingent. Mr Howitt 
then desciibed at length the procession from the camp to some 
ietired and secret place wheie the ceremonies aiegto be per- 
formed, each novice being attended by a guardian, who fully 
explains to him all that ıs said or done <A camp is formed 
when the spot 1s 1eached that has been fixed upon for the site 
of the tooth knocking-out ceremony, which was fully described 
by the author in the latter part of the paper —Dr R G Latham 
read a paper on the use of the terms *' Celt” and “ Gemdh ^, 


Geological Society, December 19, :883 —J w Hulke, 
F RS, president, in the chair —Rey W R Andiews, Robert 
James Fiecheville, and Rev Philip R Slgeman were elected 
Fellows of the Society —The following communications were 
1ead —On some iemains of fossil fshes from tle Voiedale 
series at Leybuin in Wensleydale, by James W Davis, FG S 
—Petiological notes on some Noith of-England dykes, by J T 
H Teal MA, FGS The author described the strati- 
graphical relations and the structure, macroscopic and mi ro- 
scopic, of a number of dykes which cecur in the north east of 
England, giving analyses He pointed out ‘that they fell into 
four more oi less distinct groups (1) the Cleveland dyke and 
that of Acklington , (2) the Heth and -ts related dykes, (3) the 
dykes of Hebbuin, of 1 ynemouth, of Brunton, of Hartley, and 
of Morpeth, (4) the High Green dykes Gnoups (1) and (3) 
resembled one another in specific gravity and chemical composi? 
tion, as did (2) and (4) the peicentage of silica in the first two 
(except m the Morpeth dyke) varying from 57 to 59, and the 
specific gravity being about 2 7 or 2 8, while the otheis had a 
silica percentage of from 54 to 53, and*a 1ather highei specific 
gravity The former present some muicrcscovic differences, the 
Jatter are very closely related The Cleveland, Ackling‘on, and 
Heth dykes have been examined at mtervals far aput, and 
exhibit no variation or relation to the surrounding rocks , so that 
evidently they have not taken up any appreciable portion of the 
material through which they have trecken e dykes of 
Group (3) bemg piobably pie-Teitiary (the author does not 
himself find ıt possible to distinguish igneous rocks by their 
geologic age) would be termed melaphyres on the Continent , 
but those of (2) and (4) are neager to the group of diabace® « The 
Cleveland dyke (Gioup 1) 1s almost cer'amly of*Tertiary age, 
and its structure and composition entitle it to the name of an 
augite andesite —The Droitwich brine springs and sahferous 
marls, ty C Parkincon, F G.S 


EDINBURGH 


Royal Society, December 17, 1883 —Robeit Grey, viae 
president, in {the chan - -Prof Tait communicated a paper by 
Mr. A Campbell, containing the iesults of additiénal experi 
ments on the Peltie effect The results agfeed closely witt 
their values as calculated from the theimoelectiic diaram — 
Dr Sang 1ead a paper on the problem of the lathe band, and o 
problems therewith connected —Prof Tait read, a note by the 
Astronomer-Royal for Scotland, on Biewster's lne Y in the 
infra-red The object cf the note was to point out that this line, 
which had been ascribed by some recent observers to an, and 
therefore omitted from che spectrum, 1s a true solar line, which 
has been found to be due to sodium —Mi John Murray read o 
communication by Mi P H Carpeyter, on the Crinoidan oe 
the North Atlantic between Gibraltar and the Faroe Islands , 
with notes on thg Myzostomide, by Piof T von Giaff, Ph D 
—M R W Fg, F R G &, gave a very inteiagting account 
of the Madi or Moru tribe, from which the flowei of the Egyptian 
army has been di&wn —A paper was also 1ead, on the structure 
of the p'tcher in the seedling of Nepenthes, as compared with 
that in the adult plant, by Prof Alexander Dickson, M D 
Pref Dickson gave the results of his examination of Nepenthes 
seedlings lately raised ın the Edinburgh Royal Botanic Garden 
One ofthe most important points to which hediew attention was 
1n connect&n with the arnulus or rim of, the pitche: orifice, In 
the seedlings this structure 1s «een even in the pitcher leaf imme- 
diately succeeding the cotyledons, and a row of cushion- or 
button like glands ıs to be found just within its inflexed edge 
Fram observing these glands, Piof Dickson was led @refully to 
examine the annalus in the adult plant, with the result of his 
discovering their 1epresertattves 1n a remarkable series of gigan- 
tic glands If the inflexec rim be examined, there is to be found, 
just above its free edge, a single line of smalf orifices, alternating 
with the ridges of the co-rugated annulus and yith their tooth- 
lke piolengations, when these are resent On dissection, each 
of these orihices 1s seen to be the outlet of a cawal like fossa, 
from the bottom of which a cellular, nipple-shaped body or 
mammulla projects This mammilla is the free apex of a gland, 
the zeat bulk of which 1s immersed in the parenchymatous sub- 
stanc@ of the annulus These glands vaiy in length, according 
to me fpecies, from 1/37 (V ampulla) to the endtmons 
measme of 1/12 of an irch (JV. destillatoria, N phyllamphora, 
&c).° Prof Dickson cou d not speak definitely as to the func- 
tion of these glands, but thought that they piobably secrete 
honey, affording to the insect the Jast drops just as 1t 1s on the 
brink of destruction! Sir J D. Hooker, in his address on 
insectivorous plants delivered at the Belfast meeting of the 
Buit&h Association, had spoken of the pitcher rim af cecieting 
honey, but without making any reference to these 1emarkable 
maiginal glands 


FIRMINGHAM 


Pailosophical Society, December 13, 1883 —Pecuhar 
absorption of a compound of iodine by aluminium, by*Dr G 
Gore, F RS This pape” contains a statement of the discovery 
of a pecular fact by the author, viz that when a sheet of 
aluminum was simply rnmersed in a solution cgmposed of 
17% grains of pure 10dic acid dissolved in 34 ounces of distilled 
water, it absorbed as much as 16 percent of its weight of a 
foreign substance, and emitted a stiong odour of iodine It 
retaried its metallic appearance, although ıt had become pecu- 
hnarle rough by gonnosion When struck by a hard substance it 
emitted a less metallic sound In several similar experiments 
the rlates gamed much mcre in weight by absorption than they 
lost oy coriosion By exemining the edges of the sheets under 
a microsgope, the sheets were found to be partly disintegiated 
into thin layers. A vauety of othe: methods were tried, 1n- 
cluding electrolytic ones, to produce the amg effect, but 1n no 
instance did the metal emit much odoui of 1odine, or appear to 
have absorbed freely a ‘oreign substance With aluminium 
unmerced m dilute hydriodie acid contaimng qyssolved i10dine, 
similar though much less conspicuous effects of disintegration 
and emission of odour of odine were, however, sbserved By 
immeising 2 sheet of the metal 1n a solution of bromic acid, the 
meta dig not appeai to ab:ofb much bromine A partial ım- 
vestigftion was made of the phenomena, By washmg tke sheets 
with water, the water became strongly colowed by iodine, and 
continued to do «o afte: many washings Although,eafte: having 
been washed and dried, they continued to emit a strong odour of 
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iodime, they did not by immersion in carbonic bisulphide at 
60° F , during thirty-six hours, yield any 10dine, or ımpart any 
@lour to that liquid , the absorbed substance was not, therefore, 
simple iodine A flat sheet of aluminium vainished on one side, 
and then *mmersed in aqueous 10dic acid, did not assume a 
curved shape A chemical analysis of the absorbed substance 
has not yet been made —Reduction of metallic solutions by 
means of gases, &c , by Dr G Gore, FR S This paper is a 
1ecoid of a number of instances 1n which various solutions of 
metals were 1educéd to the metallic state by contact with gases, 
and different o1ganic compounds The solutions chiefly em- 
ployed were those of palladium, iridium, platinum, gold, silver, 
and mercury, and less frequently those of copper, lead, iron, 
manganese, chromium, vanadium, and tellurium The gases 
used were hydrogen, carbonic oxide, coal gas, and crude acety- 
lene The organic compounds included both liquid. and solid 
substances, the liquids were amylene, petroleum, benzene, 
Peisian napgha, xylol, toluol, c&rbolic acid, "petroleum ether," 
mesitylene, and liquid chloride of carbon, and the solids were 
paraffin, ozoke.ite, naphthalene, anthracene, ehrysene, elateiite, 
solid chloride of carbon, &e By contact with gases the metals 
were generally 1educed 1n the form of films upon the surface of 
the liquids, as well as in that of precipitated powder, some of 
the films produced, both by the contact of gases and by that of 
non-misctble liquids, were remarkably beautiful, and of a sur- 
prising degree of thinness Amongst the most €onspicuous 
instances of reduction were the following —a solution of palladic 
chloride was 1apidly reduced by carbonic oxide, hydrogen, coal 
gas, and amy:ene One of terchloride of gold was quickly 
decomposgd and reduced by coal gas, carbolic acid, and amy- 
lene The most beautiful films were those produced by a 
solution of terchloride of gold, with coal gas or with amylene 

Solutions of chloride of palladium were usually more rapidly 
decomposed than tRose of chloride of gold The films of metal 
thus produced yught prove of service ın some optical and other 
physical investigations Iteis worthy of consideratien also by 
geologists, whether the reduction of metals to the native state in 
the interio of the earth may not 1n some cases have been effagted 
by contact of their solutions with liquid 01 gaseous hydrocarbons 
derived from coal and other mineral substances of organic origin 

e 
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Academy of Sciences, December 31, 1883 —M Blanchard, 
president, in the chair —Action of heat on aldol and pataldol, 
by M Ad Wurtz —On a white rainbow (Ulloa Circle) observed 
at Courtenay (Loiret) on the moining of November 28, by M 
A Cornu This extiemely rare phenomenon occurred under 
atmospheric cqnditions closely analogous to those described by 
Bravais wh the ¥ourn de l’Ecole Polytech, xxx p 97 * The 
radius appears to have been much shorter than that of the 
ordinary 1ainbow —Mission to Cape Horn Summary report on 
the 1eseaiches made 1n natural history and anthropology by the 
Romanche, by Dr Hahn In the north-eastern islands of Tierra 
del Fuego acquaintance was made with the Ua people, who 
presente several remarkable peculiarities Although living on 
frienc ly terms and even intermatrying with the moie southern 
Yahgans, they seem to be related 1u stock and speech rather to 
the continental Patagonians They appear even to exceed them 
1n stature, ‘ind thus to rank as the very tallest race on the globe 
— Note on the tidal curves 1egistered between November, 1882, 
and September, 1883, by the maregraph at Orange Bay, Cape 
Horn —Observations of the Pons-Biooks*comet at the Obser- 
vatory of Nice (Gautier-Eichens equatorial), wy M Perotin 
—Spectroscopic study of the Pons Brooks comet made with the 
reflector of o 50m at the Observatory of Algiers, by M Ch. 
Tréped The follongng results were obtained — 


Comet Flame of 
" alcohol 
Reading for line D 13 18 — 
First green line (less refrangible) 13 92 14 09 
Second gieen line 15 12 15 20 
Blue line I6 76 1704 


showing that in its visible parts the spectrum of the comet is 
identical witbethat of a flame of alcohol —On the muluplters,of 
the imear differential equations, by M Halphen —On a means 
of determining the factor of infegrability, by M WeMaximo- 
vreh —On the gentratyon of surfaces, by MM J S and®™M. N 

Vanecek —Reply to M Larroque’s observations on the experi- 
ments recenly made ın connection with, the study of earth cur- 
rents, by M E E Blavier —On the temperature obtainable by 
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means of boiling oxygen, and on the solidification of*nitiogen, 
by M S Wroblewski Reserving a description of his process, 
the author announces as a first result an approximate temperature 
of —186°C When subjected to this intense degiee of cold, 
nitrogen became solidified, falling like snow ın crystals of a re- 
markable sze —On the maximum of solubility of soda, by M 
E Pauchon —On an incomplete oxygenised monamine (oxallyl- 
diethylmine, by M E Roboul —On the fluorides of sodium, by 
M Guntz —Researches on ptomaines and analogous compounds, 
by M A Gabriel Pouchet —Action of coppereon the health of 
persons engaged ın the copper industrie» , history of a workshop 
and ofa village, by MM A Houlè, and de Pietra-Santa The 
history of this village (Tain, Durfort) extends over a peod of 
a hundred years, and tends to show that coppersmiths (forgers, 
braziers, &c ) are on the whole as long-lived 1f not mme so than 
the agricultural population of the same disti,ct —On the anatomy 
of a human enbiyo in the fourth week, by M H Fol —On a 
new species of the genus Megaptera (Megaptera :1d:ca) fiom tha 
Bay of Bassora, Persian Gulf, by M P Gervais —On a rae 
species of Dolphin (Orca gladiator, Giay = Delphinus orca, 
Fab ) recently captured off lréport Seme-Inféneure, by M H 
Gadeau de Neville —On the vitellme nucleus of the Acaneidz, 
by-M A Sabatier —New ophidological discoveries, by M 
Lichtenstein —On a phenomenon accompanying the red after- 
glow of the sunsets of December 26 and 27, 1883, at Tortosa 
(Spain), by M José J Landeier — Terrestrial physics the 
Kiakatoa catastiophe , velocity of the earthquake waves, by M 
Erington de la Croix From observations made in Ceylon, 
Mauritius, and other places, the earthquake wave of August 27, 
1883, seems to have been propagated across the Indian Ocean 
at the prodigious velocity of about 550m per second, or 2000 
km per hour 

BERLIN 


Physiological Society, December 7, 1883 —Prof Waldeyer 
brought before the Society the 1esults of investigations pursued 
by Herr Kogane: ın his Institute nto the histogeny of the retina 
It was known that the retina was a development of a vesicular 
projecting flap of the brain (Hervorstulpung des Gehirns), and 
that this membrane of the eye consisted in its early stages 
of fusiform cells Whether there were other cells besides con- 
tained ın it, how they were developed, and how the different 
constituents of the developed retina were differentiated, were, on 
the other hand, all matters of debate Herr Koganei had now 
found that ın the earliest stages this membiane of the eye 
was €om posed of two series of cells, one of fusiform cells on the 
Gistal sige of the membrane, the other of round cells supplied 
with caryokinetic nuclei on the proximal side The fusiform 
cells were called ‘‘ fundamental,” the round cells ‘‘ prolific,” 
these latter alone mgltiplying, as they did, by scission, and fu- 
nishing the whole material fo. building up the retma The 
increase ufretina elements proceeded therefore altogether from 
the proximal side, whence the newly-produced cells mteicalated 
themselves into the layer of fusiform cells, all which phenomena 
entirely corresponded with those of the brain, 1t likewise growing 
only by multiplication of cells on the ventricular side The 
differentiation of the fusiform cells into separate retina layeis 
began after the ocular chamber was formed by the invagination 
of its most anterior part which becomes transformed into a 
double sauce: shaped form, or iather it was only the imnei- 
most saucer which became the ietina, while the outer saucer 
was conveited into the pigment layer, the cells of which were 
‘filled with pigment The differentiation followed a law of 
quite universal application In every gase it began on the 
distal side, which, on the invagination of the oculai cham- 
ber, became the inner side, and advanced giadually to the 
outer side of the ietfha It began consequently with the 
oldest fusiform cells, aud passed gradually over to the later- 
formed fundamental cells As analogous to this was next 
regognised the membrana limitans interna, with the supporting 
fibies of Muller. These formed themselves out of the innermost 
layer of the didest fusiform cells, which 1anged themselves 
strongly out in a longitudinal direction, and became flattened on 
their inner end The basal lamınæ (/ussplatten) of these cells 
impinging on each other formed the membrana limtans Then 
the layer of ganglion cells appeared, and, almost simul- 
taneofsly, the layer of optic fiies intervening between the 
layer of gahghon cells and the membrana lımıtans The 
mode by which the ganglion cells were developed was 
through the rounding of the fusiform cells and their emission of 
offshoots With regard to she layer of nerve-fibres 1t was ascer~ 
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tained that they developed themselves out of continuations of 
the ganglion cells Whether and in what manner they came 
later into confluence with the optic fibres proceeding frém the 
bram was a point which must be reserved for futher investiga- 
tion. Prof Waldeyer deemed ıt not imposuble that the optic 
fibres growing out of the ganglion cells penetrated into the brain, 
and there merged mto the central ganghon, Thereafter was 
developed the so-called molecular layer This name had been 
given to ıt im consequence of its finely granular appearance 
under shght enlfrgement With the powerful amplification 
which was now customary it was, however, at the present day, 
universally recognised as consistirg of an extremely fine network 
of the most delicate filaments In the middle of this layer Herr 
Kogane: had found a senes of round cells which, having 
issued from fundamental cells, formed the mother-cells of this 
layer Since it was now known that cellular protoplasm con- 
sisted of a reticular coating and fluid contents, 1t became mtel- 
hgible how, from the protoplasm of the series of m >thei-cells 
occupying the middle zone, the fine fibrous net of the moleculai 
laye was formed by more vigorous development of the proto- 
plasmic coating and the proportionate reduction of the liquid 
contents In the further development of the embryonal retina 
there now appeared the internal granular layer with the medjan 
granular layer, followed, shortly after, by the external granular 
layer Both granular layers developed themselves from the 
fusiform fundamental cells through tne latter becoming round 
and paitially emitting contmuations In tbi, manner they 
formed themselves into ganglion cells, as the granules of the 
granular layer must be considered. The median granular layer 
was 1n the highest probability a layer of “ibre-nets mte:calating 
itself, like those of the molecular layer In the granular layers, 
besides round and ganglion cells, fusiform cells were also met 
with These fusiform cells, by vigorous longitudinal growth, 
developed themselves into supporting fibres (Szutzfasern), 
flattened themselves at their extieme ends, and by superimposi- 
tion of their terminal laminz forn ed the membrana imitans ex- 
tena On the development of this last membrane the ganglia o1 
granules of the granular layer began to send continuations outwards 
stuking through the membrana hmutans, which, therefore, very 
soon appeared occupied with the little blunt endings (S@#mpjchen) 
These again giewto be granular interior members of the rods 
and pins that, finally, developed the hyaline external members 
which were powerfully 1efractive and cylirdrical, or cone shaped, 
the last members 1n the series of the development of retina ele- 
ments At this point the fact, of supreme im ortance to the physio- 
logist, was established, that new -born animals only began to see* 
when the exterior members of the rods and cones were deve- 
loped From the foregoing observations, Prof Waldeyer 
deduced an important general conclusion, which had equal 
applicability to the brain as to the retina the development of 
the retina demonstrated that all its morphological coustituents, 
the ganglion cells, the nerve fibres, and the supporting fibres were 
developed from the same fundamental cells The supporting 
fibres of the retina, and in like n anner the neuroganglia of the 
brain, must consequently be classed as belonging to the nei vous 
system, and having nothing in common with the ligamental 
tissue They were nervous apparatus, which only did not pei- 
form nervous functions In the case of regenerative processes, 
however, they played an important part It was known that 
highly differentiated tissues weie not capable of regeneration, 
which was therefore impossible in tne case of ganglion cells and 
nerve fibres Supporting fibres and neuroganglia, on the other 
hand, were capable of regenera*ion, and, being developed from 
neurously constituted dells, were also capable of undertaking 
nei vous functions or of further aifferentiating themselves for those 
higher functions This highly important question deserved a very 
thorough investigation 
VIENNA 


Imperial Academy of Sciences, Octobe: 11, 1883 — On 
the genetic formation of the flora of New Zealand, by C von 
Ettingshausen —On isobutyl-biguanidine, by A® Smolka —On 
the Diatomacez collected by the Austro-Hungarian North Polar 
Expedition m Franz-Josef Land, by A Grumov —On gravita- 
tion, by A, Iarolimek —On the comet discovered by Brooks, by 
E Weiss —On some spectral analytical researches carried out 
pth the large refractor of thee Vienna Observatory, by eH 

oge 

October 18, 1883 —On the theory of diffusion of gases, 
partu, dealing with the diffusion of a gas mto itself, by L 


Boltzmann —On the quantity of work which can be obtained by , Societies and Academies 
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chemical combination, by L Boltzmann —On the forms and 
chemical composition of the «cap lith series, by F, Tschermah 

October 25, 1883 —On roemerite, botryogen, and natua? 
magnesia iron vitriol, by T Blaas —Ichthyological contirbutions, 
(tiuiteenth paper), by T Steindachner 

November 8, 1883 —Contnbutions to gerftial nerve- and 
mu-cle-physiology , xu, on the change of the electromotor 
behaviour of muscles produced by electric nritation, by E 
Hering and W Biedermann —Supplement tg hisxgpaper on the 
quentity of work which can be obtained by chemical combina- 
tion, by L. Boltzmann —On a series of new mathematical prin- 
ciples, by O Simony —Report on the Fiench Expedition sent 
to the Manthik1 Islands to observe the solar eclipse of May 6, 
1883, by T Palisa 

Novembe 16, 1883 —On the rôle gf the infenor asteroxds, 
by F Chapel —On the intercellular spaces of the epit@elium of 
the Polmonata, y^ Nalepa —On the axis of the tail of the 
con et 1827 ILI , By T von Hepbager . 

Fovember 22, 1883 —Contribution to general nerve- and 
muscle-physiology® xin, on Du Boi Reymond’s researches 
on the secondary electrical phenomena of muscle, by E Heimg 
— Cn the genetic formation of the flora of Hong Kong, by C von 
Ettmgshausen —Contributions to the theory of respiratory mner- 
vation (fourth communication), by Ph Knoll —On the species, 
sub-species, varieties, anc hybrids of the section Ptamica of the 
Achillea gerfus, by A Heimerl —Contribytions to the knowledge 
of the fishes of the Advia, by E Stemdachner and G Colom- 
batcvic —Contributions to the knowledge of the chemical com- 
position of «tarch-granules, by B Bruckner 

December 6 1883 —On a vertebral synostosis 1n Sagunand, a 
mac esa, Saur, by T H List —On the mechanism of the 
distant action of electrical forces, by T Odstiril —Calculation 
of the altitude of the pole and of the azimuth at the Krems- 
munster Observatory, by W Tinter —Repoit on his geological 
researches carried out in the western Balkan and the adjacent 
regions, bF Toula —Detei mination of the orbit of the Russa 
planet (232), by N Herz e 

December 13, 1883 —Histological and physiological studies 
on the organ of taste, by O Drasch —On the satellite curves 

| and satellite planes, by G Kohn —Stiuggle of physical axioms, 
| by T Schlesinger 
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. FAMILY RECORDS 
Record of Family Faculties By Francis Galton, FR S 
(London Macmillan and Co, 1884 ) 
Lafe-HP?story Album By Francis Galton, F RS (London 
Macmillan and Co, 1884) 
M R GALTON 1s indefatigable in his zeal to promote 
the cause of eugenics His most recent efforts in 
this direction have resulted in the publication of two 
quérto books. which respectively bear the titles above 
given, and which betoken no smaffamount of labour on 
the part of their author Feeling the importance of cast- 
ing a wide net for the capture of facts bearing on the 
science of eugenics which he hopes to inaugurate, Mr 
Galton has here presented to the public a formidable. 


array of blank forms or tables, to be filled up by any one* 


who may have caught a spark of hus own, enthusiasm in 
the new cause* And not only so, but, to stimulate the 
energies of a blind and foolish generation, he has offered 
rewards or prizes to the extent of 500/ fo the best witing 
up @f the Records of Family Faculties Lest any of our 
readers, howeve1, should be induced f10m sordid motives 
alone to invest a few shillings in the puichase of tlus 
curious bool, we think it 15 desirable to warn them at the 
outset that if they igtend to write for one,of the prizes 
they must know a good deal more about their family 
history than was known even by the wiiter of t&e book, 
which begins—** This ıs the book of the generations of 
Adam” For, as far as it appeais from his pxef&ce, Mr 
Galton would not award even the least of alf hiserizes to 
any one who could prove direct descent from Adam , 
nay, it would be useless to prove such descent even from 
any particular gorilla For, we are expressly told, “xo 
countenance is given to the vanity that prompts most 
famjly hestorians to trace their pedigree to somg notable 
ancestor We should remember the insignificance of 
any single ancestor 1n a remote degree One ancestor 
who lived at the time of the Norman Conquest, twenty- 
four generations back, contributes (on the supposition 
of, no intermarrage of kinsfolk) less than one part in 
16,000,000 to the constitution of a man of the present 
day” 

Whet Mr Galton wants, therefore, is not the record of 
a long pedigree, but an accurate and detailed account of 
a short one And this is just what makes his tables so 
difficult to fillup We must not only know all about otr 
father and mother and grandfathers And grandmothers, 
but also about our father’s father’s father, father’s father’s 
mother, father’§mothe1’s father, father’s mother's mother, 
mother’s father’s father, mother’s father’s mother, mother’s 
mother’s father, and mother’s mother's mother Even 
this, indeed, 1s not enough to satisfy Mr Galton, for, 
“ besides the direct ancestors, the brothers and sisters of 
each of them have also to be taken into account,” and 
are accordingly all provided for in the blank tables, Ob- 
viously not many of us could answer any of the following 
questions touching, say, a mother's father & mother's 
brother —Date aid place of birth, occupation, residences, 
age at mairiage, ditto of spouse, number and ages of sons 
and daughters, mode of life, Éaght, colour of hair and 
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eyes, general appearance, degree of stiength, perfection 
Qr imperfection of special senses, mental powers, personal 
Character, favourite pursuits, artistic aptitudes, minor 
ailments, graver illnesses, cause and date of death, and 
age at death 

The impossibility, however, of any one competitor filling 
up all the tables 1s of course no argument against setting 
the questions The same questions Ae submitted to all the 
competitors, and those who can answer most or best will 
receive the 500/ Perhaps a few years hence, when Mr 
Henry George shall have effected his social revolution in 
this country, our aristocratic families (who are favourably 
handicapped in ther knowledge of ancestry) will be 
thankful to assist the science of eugenics upon the terms 
now offered by Mr Galton 

The “ Life-History Album "15, ın size, date, and general 
appearance, a companion to the “Record of Family 
Faculties” It runs to 72 pages, which are airanged for 
entries in five-yearly pe1iods from birth to 75 years of 
age Wecan imagine the melancholy aspect of a man 
who in the year 1959 sits down to fill up the last page of 
a copy of this album, the first page of which 1s now being 
begun byehis parents What a retrospect will he before 
his dim and saddened gaze! Every tooth that he gained 
1n childhood, and every tooth that he lost 1n age has been 
duly chronicled , all the fluctuations in his weight, health, 
and strength are recorded, he can trace the dawn and 
rise of all his bodily and mental powers from infancy to 
manhood, and can measure with the most painful nicety 
their continuous decline from manhood to old age He 
has kefore him a little pictme gallery of fifteen photo- 
graphs taken at five-yearly periods, to impress upon him 
with yet more cruel vividness what a wreck he has 
become, and now there is no further page whereon to 
continue the record so long and so faithfully kept Even 


*the integest of Mr Galton in all that he was to be and all 


that he was to do has come to an end, he has literally 
turned over the last page of his life, and if his poor old 
eyes do not @rop a tear upon the closing tragedy, it can 
only de because his zeal for science has devoured every 
other emotion 

But although this aspect of the matte: is irresistibly 
suggested by the close of the album at 75 years of age, 
without even the provision of a blank page for any further 
possibilities (with trembling fingeis these might, indeed, 
be pasted in), we must remember that the evil here les 
in the fact of mortality So long as a man 1s alive, it 
may be useful to him in many ways—apart from eugenics 
—to have such a physical record of his life thus kept from 
his earliest days No doubt the sooner it ıs begun the 
more value it will subsequently have, but Mr Galtom 
virtually tells us that, as in fhe Pilgrim's Progress, so in 
the pilgrimage of life, * better late than never” ın making 
a beginning 

In order to show some of the personal, as distinguished 
from any Scientific, advantages which may reasonably be 
expected to arise from keeping such a biological history 
of one's self, we shall conclude by quoting an extract fiom 
Mr Galton's own exhortation 
° . * To the Owner of this Book 

“1 Tt will show whether, and in what way, your health 
is affected by the changes that take place in your res) 


dence, occupation, déet, or habits 
N 
e. 
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«5 It will afford early indication of any depa: ture from 
health, and will thus draw attention to conditions which, 
if neglected, may lead to permanent disorder Without 
such a record, the early signs of disease, which are com- 
monly slight and gradual, are very likely to pass unrecog- 
nised, and thus the opportunity will be lost of seeking 
advice at the time when pieventive or curative measures 
can be most successfully taken 

«4 A trustworthy cord of past illnesses will enable 
your medical attendants to treat you more intelligently 
and successfully than they otherwise could, for 1t will give 
them a more complete knowledge of your ‘constitution ' 
than could be obtained in any other way This know- 
ledge 1s so important that hfe itself may in many illnesses 
depend upon it 

“4 The record will further be of great value to your 
family and descendants, for mental and physical charac- 
teristics, as well as liabilities to disease, are all transmitted 
more or less by parents to their children, and are shared 
by members of the same family ‘The world ıs beginning 
to perceive that the life of each individual is in some real 
sense a piolongation of those of his ancestry His cha- 
racter, his vigour, and his disease, are principally theirs 

The life-histoiies of our relatives are, therefore, 
more instructive to us than those of stiangers, they aie 
especially able to forewarn and to encourage us, for they 
aie prophetic of our own futures ’—(Forimghtl Review, 
January, 1882, p 31)" 


We have now said enough to show the general character 
of these original publications We ought to add, however, 
that they may be purchased sepaiately, and therefore, 
notwithstanding the prizes offered for the best Recoids 
of Family Faculties, we think ıt probable that the “ Lıfe- 
History Albums? will have the bette: sale They are 
inexpensive to buy, and, apart fiom the trouble of witting 
them up at intervals, require for their keeping no other 
kind of expendituie GEORGE J ROMANES 





SIAM á 
Temples and Elephants ^ The Narratwe of a Fourney 
through Upper Szant and Lao By Carl Bock 
(London Sampson Low, Maiston, and C8, 1884) 
Bees expedition undertaken by Mr Bock in 1881-82 
to the Indo-Chinese mainland was piactically a 
continuation of his previous ramblings in the Eastern 
Archipelago, a graphic account of which he has given us 
in his * Head-Hunters of Borneo" Of both the main 
object appears to have been iather archeological and 
ethnographical than strictly scientific, and of both the 
incidents and results have also been somewhat analogous 
In each case some hitherto unvisited tracts were explored, 
or at least traversed, each was marked by a striking 
absence of any stinung ‘adventures “by flood or field,” 
both yielded, besides some additions to our geographical 
and ethnological knowledge of the regions in question, a 
considerable amount of “ curios and treasure-tiove? , but 
the quest of the “taled people” proved as bootless in 
Furthe: India as it had in Borneo 
In other 1espects “ Temples and Elephants,” although 
fai less profusely illustrated, compares not unfavourably 
with “The Head-Hunters.” It ıs uniformly written in 
surprisingly good English, and it gives us for the firg 


time a tolerably clear account of the region of the water- ' 


puting between the head waters of the Menam and. the 

Middle Mekong basins, and indeed of the whole course 

of the Menam almost from its source*to the Gulf of Siam. 
LJ 


$*—- 


The source itself was not actually reached, but it was 
ascertaired wjth some certainty to lie altogether within 
Lao terntory, or about 20? N , 99° E, and not further 
north ın the Shan States, as shown on all recent m&ps, 
even tha: accompanying vol vin of Reclus’ * Géographig 
Universelle By taking boat at the now 1uined city of 
Fang, and salmg down the Me-Fang and Me-Kok, the 
Mekong was reached just below Kiang-sen; where, a 
thousand miles from its mouth, it was found to be still a 
magnificent stream *twice as wide as the Menam at 
Bangkok? ‘This was the fuithest point reached, and on 
the returr route the narrow but rugged water-parting was 
crossed by a pass 2000 feet high leading down to fhe 
Meping, as the Upp Meram ishere called Hgnce- 
forth the -est of the Journey was made entirely by water, 
proving that for small craft the Menam is navigable 
almost frcm its source to its mouth Even the dangerous 
gapids nezi Mutka, above the Lao and Siamese frontier, 
were successfully run by the ingeniously constructed 
boats specially adapted for navigating this section of the 
gieat Siamese artery * 

All the chief towns in this basin were visited, and 
a very full account is given of such important ,but 
almost unknown places, as Raheng (Rahem), Lakin, 
Lampoon ‘Labong), Cheng-mai (Kiang-ma1), Muang-Pau 
(Prau), and Kiang-hai), all except Raheng lying within 
the western Lao domam Raheng, the northernmost 
town ın Siam proper, appears to be tee centre df a very 
considerable trade with the surrounding lands, andssome 
strong afguments aie urged in favour of the projected 
railway between that place aud the capital | Such a line 
would plesent no engineeting difficulties, running as it 
would thfough an almost perfectly level country , 1t might® 
be cheaplyeconstructed by Chinese coolie labour, avail- 
able on the spot , ıt would run through the most densely 
pebpled distiicts ın Siam, and would at once open: up 
a vastly productive region, whose almost boundless re- 
souices axe now lying waste 9 ode 

“The agzicultural resources of the district of which it 
{Raheng] ıs the centre and natural outlet are extremely 
rich_ Its timber alone is sufficient to insure prosperity 
but it has furthei sources of wealth in the varied indi- 
genous pioducts of the countiy, and still more in the 
entirely undeveloped resources of its fertile soil. All that 
it wants 1s a railway to carry the products of the country 
at all seascns and without delay to the maikets of the 
world, and to enable it to recerve the laige imports which 
an, increasing populatign would at once necessitate " 
(p 137) " 

But most readers will probably turn most eaperly to 
the chapters devoted to the habits and customs of the 
Kanans (Karens), Mussus (Messes, Ngan (Shans), and 
especially of*the Laosians (Laotians, Laos), whose politi- 
aland social institutions, domestic life, religion, arts, and 
daily pursuits are here very fully described The remarks 
on all these subjects will be found both interesting and 
valuable to the ethnoldpist, because mainly the result of 
personal studies made on the spot by a shrewd and expe- 
uienced observer Mr Bock spgaks of the Laos as of a 
finer typep fairer, and better-looking not qnly than the 
Malays but even than the kindred and more civilised 
Siamese. They are desqibed as of superior physique, 
lighter complexion, with good, high foreheads, moie 
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regular features, and nostrils not so dilated aas those of 
their neighbours A curious peculiarity 1s the power of 
bendfhg the elbow the wrong way, and similarly distort- 
ing the wrist joint, so that the hand can be bent over till 
the back of it touches the aim This, however, does not 
appear to be the result of any special conformation of the 
Joints, but rather of a long and severe couise of training, 
in which “force is often resorted to in order to distort 
nature’s handiwork” (p 321) It will be remembered 
that one of the distinctive features of Krao, the little 
*Specimen brought from Bangkok by Mr Bock, was a 1e- 
marfable phancy of the joints, exgending even to the 
toes, which were almost as prehensile as those of the 
higher apes : 

Amongst the illustrations is a curious design by a 

native artist (unfortunately “invested with artistic merit” 
by the English engraver) 1epresenting a scheme of the 
universe, with Mount Zinnalo, the Meru of the Hindus, 
as the centre Above all is the outere darkness, or 
Buddhist Marva, usually supposed to involve extinction, 
orat least absorption in the divine essence, but which 
our author agrees with Mr Alabaster in identifying 
rathef with the highest heaven, a place of perfect 
happiness or repose But however this be it 1s obvious 
that the Laotign Buddhism has been othe: wise profoundly 
modified by the olde cult, on which it has been en- 
grafted, and from whæh ıt still takes its colouring This 
older cu was little more than a universal spirit-worship, 
probably the first distinct stage in the evolution of all 
religious systems Hence “the desire to propitigte the 
good spirits and to exorcise the bad ones 1s the Prevailing 
ifluence on the hfe of a Laosian With ‘phees’ to 
right of him, to left of him, in front of him, befind him, 
all round him, his mind is haunted with a perpetual 
desire to make terms with them, and to insure thé 
assistance of the great Buddha, so that he may preserve 
both bodyfand soul from the hands of the spits, and; 
by making merit either in almsgiving, in feeding the 
priests, in building temples or piachedees, he may ulti- 
mately attain supreme happiness" (p 198) At Muang- 
Fang the people are shown a telescope, whereupon they 
immediately ask, “Can you see the Spirits through it?” 
And when it 1s reversed so that everything seems to fade 
away 1n the distance, they are hugely dehghted at such a 
wonderful instrument, which has the power of making all 
things—spirits of couse included—near or far off at the 
will of the owner ! e 

Then these spirits, some of which, sugh as the phee-ka, 

are very Daneful, require to be thwarted by all sorts of 
counter-charms, conjurings, exorcisms, spirit-dancings, 
and other devices*of the professional medicine-men, and 
even of “paid mediums” For this institutton—some- 
what of an agachronism m the West—still flourishes in 
the Far East, where almost every family has its private 
mediums, who are consulted on all ugent affairs, and 
who, when fequired to question the" spirits, work them- 
selves into a state of ecstasy, and utter shout, incoherent 
sentences, regarded as the eracles of the spirit world 

Amongst thesillustiations are a coloured engr&ving by 
the author, giving a good idea of the “ white elephant” 
visited by him at Bangkok, and a life-size Portrait of the 
enlightened young King of Siam, to whom the work is 
dedicated There are also an index and a small sketch- 
































map of the route followed, in which the geography al 
nomenclature 1s, as usual, at variance with that of the 
text Thus we have Kiang-mai, Toune, Me-ouang, 
Chandaw, for Cheng-mai, T unn, Me-wang, and Shandau 
respectively A H KEANL 





LETTERS TO THE EDITOR 


[Zhe Editor does not hold Jumself responsible for ogenzons expressed 
by Jas correspondents Neither can he undertake to return, 
or to correspond with the sitters of, rejected manuscripts 
No notice ıs taken of anonymous communications 

[The Editor urgently requests cory espondents to keep thar letters 
as short as possible The Pressure on his space as so great 
that tas impossible otherwise to insure the appearance even 
of communications contaimng interesting and novel facts ] 


The Remarkable Sunsets 


ALTHO!GH the prevailing mist and fog do not make the 
summit f Ben Nevis as a 1ule a favouiable situation foi view ing 
sunsets, yet, when clear and fine, the colours of the sky shine out 
with fa greater clearness and purity than at lowei levels For 
about a week at the end of last month we had fine weather, and 
the colows of the Sky before sumuse, after sunset, and even 
during the day, were of the most extraordinary character, 

On Decerfiber 30 before sunrise the lower sky to eastward, 
between a cloud-bank and a thin daik band of stratus, was pale 
green, above the stratus :t was yellow, passing into red higher 
Up This arrangement of colom was not observed agam , on 
other days the sky wasied or yellow at the horizon, passing mto 
green and blue higher up At sunset on the 30th the colours 
were of the most gorgeous deseiiption—dark smoky red below, 
passing into blue and violet without any intermediate shade of 
green, 

Similar colours have no doubt been seen as well at lower levels 
at sunrise and sunset, but here we see the sky 10und the horizon 
coloured in the most wondeiful manner all day long—usually a 
copper red unde: the sun, and a pecuhar dirty green at the 
opposite azimuth But it 1s impossible to give any idea of the 
exceeding beauty and weirdness of the tints at sunrise and sun- 
set—the whole sky near the sun gleaming with constantly 

anging 1gasses of colour, indescribable tints of red and green 
mmgled 1n wild confusion 

On December 31 the thin edge of the crescent moon (thiee 
days old) was bright green, but I have not observed any unusual 
colour in the suf itself R T Omonp 

Ben Nevis Observatory, January 9 


I BEG your acceptance of the two inclosed clippings from the 
Saturday Press of this city, together with an advance sheet from 
Thrum’s Hawavan Annual for 1884, which contain nearly all 
that has been put into print here about the wonderful after- 
glow” which has excited such attention in so many parts of 
the globe In the first communication of September 19, 1 
recorded the important date of September 5, when the first and 
most brillient display was observed, bemg moved thereto by the 
arrival of the news of the Java eruption, whose proaimity in 
time seemed to lend especial Importance to the phenomenon 
In the second notice 1s recorded an observation of lke pheno- 
mena in lat 24° 06' N , long 140° 29" W , 1100 miles east-north- 
east of us, from the Jog of the bark Hope, Penhallow, master, on 
September 18 

In my articlem the Hawauan Annual, the record 1$ brought 
down to November 25, during which month the glow continued, 
“somewhat diminished Smce then it has again increased in a 
marked degree I have also been enahled to definitely connect 
ourselves ewWith Melanesia and Micronesia — Brig Hazard, 
Tierney, master, ariived from those parts on December 5 
Capt Tierney js reliable and mteligent He reports to me 
that on September 1, when off the south west coast of New 
Ireland, about lat 5°S, long 152°E, he first observed the 
**glare," as he termed 1t, and agam on September 3 off New 
Hanover, two degrees futher west Tt was identical in cha- 
racter with what he has seen since aniving in Honolulu It 
would seem to have been rather less brilliant than was first 
observed here September®s, as described ın the inclosed clipping 
Duung his voyage from New Hanover, sightmg Asqension, 
caling at the Marshall Islands, and thence to Honolulu, 
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over ninety days in all, the “glare” was of constant occus rene 
By the arnval of O S S. 7Mariosa from San Francisco, Decem- 
ber 1 to 8, I am happily ablealso to trace a continuous Ime of these 
phenomena hence to that pomt They were not observed there 
untilabout November 23 Two of our leading citizens who came 
down by the Jar:fosa assure me that the appearances there were 
identical with oms, and further that they were of frequent 
recurrence during thfwhole passage We thas prove a con- 
tmuovs cham of these phenomena from New Zealand to 
California 

Permit me to call special attention t2 the very peculiar corona 
or halo extending fiom 20? to 30° fiom the sun, which has been 
visible every day with us, and all day, of whitish haze, with 
pinkish tint, shading off into Z/ac or purple against the blue 
have seen no notice of this corona observed elsewhere It 1s 
hardly à conspicuous object 

The long continuance and extending diffusion of this haze or 
dry fog seems to Justify expectation that 1t may become visible 
around the globe, and give ample opportunity for investigation 

Although not seen m San Fiancisco until. November 23, it 
was brillant m Santa Baibara on October 14 A 1apid upper 
current seems to have borne it in a belt within the tropics m a 
very few days, leaving a slow diffusion to extend it to the tem- 
perate zone — Australia 1s perhaps an example of this 

I trust this letter may be a useful contribution towaids a 
complete history of the diffuston of tuis very peculiar element 
mound the globe A good record of dates of earliest appear- 
ances might contribute something to our limited khnowledge of 
currents 1n upper stiata of the atmosphere 

Honolulu, December 14, 1883 SERENO E BISHOP 


[We have already 1eferred to Mr Bishop’s letters ın the 
Honoiulu journal, but give here tne following extract fiom his 
article in the Zfazauas Annual — 

“It now seems probable that the enormous projections of 
gaseous and other matter from Krakatoa have been borne by the 
upper currents and diffused throughout a belt of half the earth’s 
circumference, and not 1mprobably, as careful observajion may 
yet establish, even entirely around the globe This implies an 
amount of matter discharged that seems incredible, We learn, 
however, that the ocean was thickly and closely covered with 
floating pumice for hundreds of miles from the crater A 
steamer 150 miles distant reports her barometer falling and 
rising half an inch eveiy two or thtee mmutes’ This alm@st 


incredible statement implies a terrific undulation & the atmo- |* 


sphere, such as could only be produced by a vast and continuous 
Jet of gas projected upwaids beyond the limits of the atmo- 
sphere, and driving the aw 1n vast waves in every direction, So 
abnormal and gigantic a force may well have propagated not 
only its tidal waves as it did across the Pacific, but it ‘may also 
have transmitted its portentous and lurid vapours to belt the 
globe with fiaming skies ”] 





For the last two months these appearances have in this 
province excited no small wonder and admuration, not unaccom- 
panied in some cases with awe and dismal forebodings of ım- 
pending calamity As an example of what has been witnessed 
in greater or Jess intensity almost every morning and evening, 
about an hour before sunrise and after sunset, I may instance 
what was observed on the evening of the 29th and morning of 
the 30th ult The ground from my residerce rises towards the 
south and west, and the city of Fredericton lies towards the 
north-east, on a flat 100 feet lower, and at a distance of half 
a mile or more On the* evening inequestion, at an hour 
after sunset, the red glow 1n the sky was very conspicuous, and 
seemed to light up the whole heavens, so that the houses in the 
city were distimetly seen by the reflection from their sides, and 
the intervening snow appeared of an orange colour It was 
bright enough to suggest the impression of a gecond sunset 
Next morning at an hour before sunris2 the deep red glow was 
equally decided W BRnYDONE-JACK 


Fredeiicton, New Brunswick, January 3 š 





IN response to your note in MATURE of December 13, °1883 
(p 157), I beg to inform you that the recent 1ed sansets have 
been especially observed by me on the following occasions — 

November 30, 1883, lasting until 5 30 pm , barometer at 

1 o'clock 30 22 inches, at 9 p ih. 30 Io 
Jangtary 2, 1884, lasting until 7 30 p m , barometei at 1 pm 
3048,at9 pm 3o 43 


r 


Januery 3 1884, Barometer at I pm 3030, at 9 pm 
3° 23 ` 
On several other occasions the same phenomenon has been 
observed ın a less degree AD WENXL, JUN 
Krasnıcza Wola, Grodzisk, near Warsaw, January r1 . 





THE ‘ red glow” has again been very biillafit hére on the 
evenings of January 9 and Io, as well as on the morning of 
january 10 On the following morning, January 11, the sky 
being likewise very clear, I confidently expected another display, 
but to my astonishment no trace of red did appear, the sun 
rising after an oidmary twilight of pale yellow During the, 
night a strong south wind had set m, which prevailed though 
the whcle day, with gxtraordmary transparency of the air In 
the evening clouds arose in the wêst, at first showinggthe red 
marginal colouring of ordinary sunsets, but later on there came 
again, cistinctly high& than even the cirri, a very brilliant and 
lasting red luminosity 

It would be interesting to know whether at other places too 
the phenomena in question had been, as it were, suspended on 
the morning of January II, 1n spite of a clear sky, or whether 
such a suspension had occurred on other days under simular 
meteorclogical*en cumstances eD- WETTERHAN 

Fieiburg, Badema, January 12 





THE last two days and mghts here have been very fme with 
sunrises and sunsets as already described This evening especially 
the colours were most bulhant, and did not fade away until at 
least an hour after sunset It may interest those who are trying 
to account for this extraordimary appearance ofethe sky to know 
that here it has been followed by excessive ram and very bad 
weather. Dewing December we had 937 against ah average for 
the last twenty-two years of 4 46 mches The greatest December 
rainfalregistered at our Scutari Cemetery was 1030 ın 1862, 
the least being one inch in 1868 A printei’s error makes me 
speak, in my letter of December 21, of a crescent moon 
*' erghtedh ” days instead of 1 8 day old WEJ. 

Contantiliople, January 11 ° 





Dust Atmosphere of China 


IN the remarkable work on China by V Richtofen, he give; 
(vol 1 » 97) the following description of the dest atmosphere 
of the Loes country, China, which, it seems to meg bears upon 
the question of the mfluence of dust on the appearance" of the 
sun and sky, the question now under discussion 

“All these, and other similar operating causes, give rise to 
that dust atmosphere (Stawbatmosphare) so characteristic of Cen- 
tral Asta and still more particularly of the Loes District Even 
during nearly complete calms the air is often for many days 
yellow and opaque The view 1s completely hemmed 12, and 
the sun appears merely as a dull bluish disk More markedly 1s 
this cheracter presented by these peculiar dust storms so well 
known to travellers visiting Tien-tsim and Peking, and even 
more so to those who travel in the interior. of the north-western 
provinces of China The wind then blows from Central Asia , 
when 1t acquires motion, everything becomes coated with a fine, 
yellowish dust coating 

* In Shens., where the atmosphere is but rmely clear and 
transparent, the whole landscape has a yellow tint, streets, 
houses, trees and. crops, even the traveller one meets on the 
road, and the aur itself, one and all are yellgw-coloured ” 

He alsg cites Johnson's “Journey to [lchij the Capital of 
Kotan’ (A Geogr Soc xxxvi 1867, p 5), as bearing on this 
same character of those dry, dusty atmospheres 

Dublin, January 7 J P O'REILLY 





*Electric Shadows . 


GN 1tading Piof Thompson's communication to NATURE of 
the 13th ult (p 156), giving theresultof Prof Righy’s researcheson 
the produation of electric shadoWs 1n arr at the ordinary pressure, 
I at once endeavoured to repeat the experiments with such 
simple means as were at hand Two sticks of sealing-wax stuck 
to a small iron stand sufficed to support a long, big headed pin 
and the screen or object for casting the shadows Instead of a 
plate of ebonite I used a cake of resin of six inches diameter, 
which -erves ordinarily for the production of Lichtenberg’> 
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figures and fiom subsequent experiments 1t would seem that the | naturalists have found and gathered on the snew-fields' in the 


resin serves the purpose almost as well as ebonite as far as clear 
ness of definition 1s concerned. A metal plate, which may or 
may not be insulated, formed a base fo. the resi I mention 
these details since the ebonite rods and plate are not so well 
withim every one's reach, on the score of greate: expense and the 
necessity of having them specially constructed for the experi- 
ments A plate machine of some size (18 inch plate) seems neces- 
sary, as I find that, unless the Leyden jar 1s charged to rather 
high potential, no shadow 1s formed, and, further, that the sharp 
definitio® of the shadows increases with the charge of the jar 
The screen used was a design, cut out ın cardboard and tinfoil 
pasted over it, very similar in shape to that given ın Fig 2 in 
Prof Thompson's paper, and the shadows obtained were sub- 
stantially similar to that ın Fig 3 But here a small pomt not 
before recorded came out —If the piv, from whose pomt the 
* discharge 1s made to take place, be slanted in any direction, 
which is easily done with the sealing-wax holder by simply 
heating, the shadow of thg object then Rngthens out curiously, 
Just as do the shadows formed by an object intercepting hight rays 
as the obliquity of incidence 1s increased, 

The new feature, however, which appeared from my experi- 
ments, and which 1s not recorded by Prof Thompson, although 
very likely the expeiiment may have been done before, is as 
follows —Instead of starting with the resin plate in a neutral 
condition, T gave ita rather strong negative charge by rubbing 
it vigorously with a fox’s brush and discharging the Leyden jar 
as before on to th& prn, using precisely the same object to cast the 
shadow as before Its character now, however, was completely 
altered, appearing as I have endeavoured to represent it in the 
figure A simple cross, having little resemblance as to outline 





with theeobject, was the result The red-lead of course was 
picked out by the negatively-charged resin unde: thé object and 
piled up to form the cross, which was much more strongly red, 
as one would expect, than the former shadow. ‘There was also 
a rather wide neutral region around the cross, considerably more 
than ın the former experiments It seems to me that this effect 
1s something more than the attenuation of the shadow spoken of 
b§ Prof Thompson, wheie the screen 1s electrified independently 
Since the subject 1s one of considerable interest, perhaps it may 
be useful to show that any one having access to a fairly good 
electigcal machine can repeat and possibly extend Prof Righi's 
Investigations W F SMITH 
17, Colville Mansions, W. 


— | 
Cosmıc Dust . 


I FOUND in the Nreuws van den Dag of December 28, 1883, 
that a violet sand had been found in the dunes (probably near 
Scheveningen) “The paragraph runs as follows — When seen 
under the microscope (feeble magnifymg) the grdinary yellow 
sand seemed to be composed for the greater part of almost white 
transparent, grains, among which were a few light yellow, and 
pink, and single black grains ‘The violet sand, however, 
showed almost all the grams irabibed by a light violet tint, and 
moreovereit contained a very great gumber of black glittering 
grams An idea which occurred to me made me take up a 
small magnet, and on stirring with it in a glass full'óf the sand, 
the ends were covered by feathers formed by the black grains quite 
the same as the feathers which are formed on putting a magnet 
into filed dus? Probably I had there grains of a cómbination of 
iron , of the latter there was a great deal in ıt Now thisis the 
question Are these grains of thasame kmd as those which the 


Polar regions, thus called cosmic dust? 


Stuttgart, January È. METZGER 





Diffusion of Scientific Memoirs 


I THINK it would promote scientific information if it were 
more the custom for those who need copies of papers to make 
direct application for them Authors are usually provided with 
separate impressions for distnbution, but ate offen much in the 
dark as to how to turn them to the bestadvantage The bulk of 
such copies usually find their way to men ®f established scientific 
position who have worked at the subject of the pape: m past 
years, but have perhaps ceased to take interest m it, while 
those who are actively engaged upon the subyect, if they do not 
happen to have already published matte: of importance, are left 
unprovided for 

l beheve that most authors would willingly send copies of 
then memonrs to younger men, known to be engaged m scientific 
work, who should make application, But there 1s one rule 
which must be observed with the utmost stringency—otherwise 
I should feel that the evil of the present suggestion outweighs 
the good—viz the apphcant must never expect a written answer 

Cambridge R 


Weather on Ben Nevis and Snowdon 


I was much interested with the account of a visit paid to the 
Ben Nevis Observatory on December 26, 1883, desciibed m 
NATURE of January 3 (p 219), more particularly as the weather 
experienced on the summit was almost identical with that on 
Snowdon at the same time I ascended Snowdon on December 
23, 25, and 26 fiom the west, east, and north, and a neighbour- 
ing mountain, Glyder Fach, on the 24th The views from the 
summit on the 25th and 26th can be best described by the fol- 
lowing quotation from NATURF (p 219), referring to Ben 
Nevis —'* The view from the summit was magmificent Allround 
there floated a billowy ocean of white mist" (extending from the 
slopes of the mountain to the horizon north, south, east, and 
west), ‘through which rose here and there black mountain 
peaks" ** Overhead the sky was blue,” and the sun shone bril- 
lant The upper surface of the ocean of clouds was on the 
25th about 2coo feet, and on the 26th 1cco feet, above sea-level 

On the 24th I ascended Glyder Fach through about 2500 feet of 
must, and, to again quote from NATURE (p 219), on reaching the 
ridge *' suddenly emerged from the gloom of the mist into the 
brightest of dayhght Overhead the sky was blue, a fresh hght 
breeze yas blowmg" fiom the north west I here noticed a 
curious phenomenon I became suddenly aware, whilst standing 
in the sunlight on the ridge, that the air was full of an exceed- 
ingly minute dust driven by the wind fiom the north-west and de- 
scending at afi angle of about 40° ‘The fall ceased quite suddenly 
one @ two minutes after I noticed ıt The impression left on my 
mind was that anything popularly spoken of as dust would be 
exceedingly coarse compared with it There was no snow on 
the ground 

The phenomenon known unde: the name of the “Brocken 
Spectre,” mentioned by Mı Chrystal, may frequently be seen 
from the summit of Snowdon by any one not afraid of a little 
mist T SINGTON 

Kersal Moor, Manchestei, January 7 





Teaching Animals to Converse 


J S B seems to have misunderstood Sir John Lubbock’s 
idea It would be no great test if drawings were made, as the 
dog would see so httle difference Thus a dog of mime knows 
instantly whether he may go but with my housekeeper or not 
according to whethe she wears her hat or her bonnet In the 
first stance he knows she 1s going where he may go, and he 15 
on his feet barking with joy as soon as she appears If she has 
the bonnet on, he knows ıt to be chuch, or a visit to friends in 
the countey, where he cannot go, and, like the ‘‘ eldest oyster” 
(I quote from memory), he ‘‘ winks his eye, and shakes his hoary 
head” If diawings of hat and bonnet were made, he would 
know them at once 

Some years since I had a iemarkably clever Skye terrier, 
“hose wisdom was at the me shown in a letter to the Tres 
This dog I taught as follows When I went out it was quite 
sufficient to say *' Yes" o “No” in an oidmary tone, but 
wanting to take bim beyond that, I taught him very quickly to 
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1 now the two words when printed on caids, YES or NO, and | 
after a few weeks’ teaching he never mistook them I have no 
time now for much teaching , if I had, I am sure it could be 
done with the dog I now have Tke intelligence of cats 16 
gieatly underrated My wife's favourite cat fol.ows her every- 
where, and comes when called wherever she may be, Cats, too, 
aie very giateful for kindness When I went mto the Malakhoff 
I found a cat on whose paw a bayonet had fallen and pinned ıt 
to the ground TI released ıt and took it home, and it always 
followed me all over the camp till theerd of the war And this 
cat did as follows I t@ok he: to a doctor of the nearest regi- 
ment fo. two mornings to have her foot dressed The third 
morning I was away on duty before daylight, anë the cat went 
herself to the doctor's tent, scratched the canvas to be let in, and 
then held up her paw to be doctored The intelligence that can 
be developed in almost any animal depends 1n most cases on our 
treatment of it H STUART WORILEY 
South Kensington Museum, S W , January 14 





Circling to the Left in a Mist 


ONE generally reads that persons walking without landmaiks 
perform a laige circle and cut their old tracks again, This 
cucling, as fai as my present knowledge goes, 1s £o the left, 

My present theory 1s that 1n most persons the ught leg ıs the 
stronger and the more forward to step over any obstacles, and 
hence that it shghtly outwalks the left, this theoty involving as 
further consequences that those ın whom the left leg is the 
stronger would circle to the right, while those whose legs a1e of 
equal strength would eithe: keep straight on or wogld wander 
either way indifferently I imagine this ‘“ outwalking” of one 
leg by the othe: to be similar to the manner in which a body of 
tioops wheels to one side or the other 

In the follow mg I use the expression ‘‘7:ght legged” By this 
I mean that the right leg 1s that chosen to lick with, jump 
from, &c 

My negative evidence 1s as follows — 

I, I myself am right-legged, and in a mist I always circle to 
the left I have only come acioss cases similar to my own in 
these respects On the othe: hand, my left a1m has been trained 
(by always 10wing on the bow-side) to be stronger than mySright 
tol rowing purposes , and ın scullıng I aluays circle to my right 
side 

2 Those savages of whom I have 1ead that they could keep 
a straight course without any landmark were also represented as 
using both aims (and legs?) impartially 

I have given the above evidence chiefly to show howeweak ıt 
1s, in the hope that some of your readers will try to collect data 
of the following nature from any of their acquaintance who have 
had experience 1n the matte. — 

(a) To which side, if any, do they cucle? 

(6) Are they right- or left-armed, right- or left-legged ? œ are 
the two sides equally strong? 

It might also be interesting to leain from boating friends if 
they have observed any connection between the side on which 
they have seen accustomed to row and the side to which they 
eucle 1n sculling , such connection as that indicated above 

Finally, I may suggest that more might be known on the 
question of the heredity of 11ght- oi left-sidedness , anc as to 
whether persons are often 11ght-aimed but left legged, & But 
ut must be remembered that tendencies of this nature are often 
“educated out" in childhood W LARDEN 

Cheltenham College 
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THE PORPITIDÆ 4ND VELELLIDÆ 


. 
pRO FESSOR ALEXANDER AGASSIZ has qute 
recently (July) published an impoitant contribution 
to our knowledge of the morphology and embryology of 
these families of marine Hydrozoa This appears as one 
of the quaito memoirs of the Museum of Consparative 
Zoology at Harvard College, and ıs illustrated with twelve 
plates While at the Tortugas, durmg Maich and April, 
1881, examining the structure of the coral 1eefs,*Prof A 
Agassiz took advantage of every possiole oppoitunity of, 
exploring the surface fauna of thé Gulf Stream, and when 
not otherwise occupied he devoted his time to completing 


the notes and drawings which he accumulated regarding i 
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Porpita and Velella under less favourable circumstances 
at other points of Florida, at Newport, and on board the 
Blake ‘These notes aie now published as forming the 
principa. pdints in the natural history of a small and 
limited group of oceanic hydroids, interesting from gheir 
affimties on the one hand to the Tubulanans, with w ich 
Vogt, Kolliker, and Agassiz weie inclined to associage 
them, and on the othe: band with the Siphonophore 
proper, with which they have, howevei, but little in 
common Mr C O. Whitman was sent ths spring to 
Key West to complete this memoir, and especially to in- 
vestigate anew the whole subject of the structure and 
functions of the so-called yellow cells, but although he 
spent six weeks at Key West, he was unable to accom- 
plish the object of his trip as not,a single Velella 
appeared at Key West during the whole of his vesit 
Under these circumsgances Prof A Agassiz thought it 
advisable to at once publish his diiwings and notesScom- 
pleting tke descriptive part when the necessary prepara- 
tions can be finshed” The Florida species of Velella (7 
mutica, Bosc) 1s much larger than the Mediterranean 
Worm (V. spirans), specurens measunng nearly four 
*inches ir length are not uncommon On plate I 15 
figured in piofile and from above and below a huge Velella 
nearly five inches in length, and in all the glories of its 
metallic colouring Thousands of this species are brought 
by favourable winds and tides into Key West Harbour, 
they are usually seen in large schools, and althqugh 
capable of considerable independent movement by means 
of their tentacles in a smooth sea, yet are they practically 
at the mercies of the winds and currents Even mode- 
rate waves destroy them in vast numbers e When kept 
in confinement they soon die, and are rapidly decom- 
poscd The dead floats are thrown gshoie in enormous 
numbers The large central polypite of the systems the 
main feegmg mouth, butthe smaller lateral polypites feed 
also to a lmited extent All these are connected at their 
base with the general vascular system, through which as in 
the polypit@s the fluids are rapidly propelled by the action, 
of cilize ning the inner walls At the base of the polypite 
there are, according to its size, from five to eight clusters 
of Meduse buds the small ones aheady contain the 
peculiar yellow cells so characteuistic of the free Medusae 
The young Medusae have a very striking resemblance to 
such T.bularian Medusa as Esuphysa and Ectopleuia 
It has like them a row of lasso cells extending from the 
base of the tentacles to the apactinal pole The yellow 
cells are arranged in clusters along the sides of the four 
broad chym.ferous tubes, as well as on the suface of the 
short, rounded, conical, rucimentary proboscis The 
young Medusze move with considerable activity by sudden 
jeks The air-tubes bianch much less frequently than fs 
the case ın the Mediteiranean species All the Velellee 
floats exam.ned were left-handed 
The Florida species of Porpita (P “aneana, Less ) is 
neaily related to but ıs larger than P mediterranea It 
1s capable of a considerable control over its movements, and 
1s not stranded at all in he same numbers as is Velella. 
If upset by wind or waves it can, by the great size 
and power of its numerous long maiginal tehtacles 
force itself back again into its normal position It does 
this by brmging its tentacles together ver the disk 
and throwing up the free ecge of the mantle slowly 
in a given direction, then expanding the tentacles of one 
side far over in the opposite direction beyond the central 
pait of the disk, ıt readily changes the centie of giavity, 
and so tilts the overturned disk backagain Round the base 
of a large central polypite aie five to six rows €f small, 
stout, flesh;colomed, feeding and reproductive polyps, 
these have a slightly rectangular head capable of con- 
, siderable expansion, with four clusters of lasso cells At 
then base axe to be fouhd Medusae buds jn all stages of 
development When the clusters of these are well deve- 
loped they completely fill the space between the small 
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polypites, giviug to the ring which they occupy on the 
lower surface of the float, a dark yellowish tint from the 


—* 





magnet used as a compensator, having d scale beneath 
it divided into quarter degrees 


colour of the yellow cells, found along thé rudimentary |* The idea of employing a-magnet as compensator in a 
prqboscis of the Medusz buds, as well as along the | magnetic balance ıs not new, this disposition having been 


chymiferous tubes 
€ blush tint, then knobs of a daiker colour The 
smaller polypites occupy on the lower suface that 
portion of the mantle which covers the ring formed by 
the sé-calied white plate of Kolliker round the base of 
the single central polypite Sometimes these polypites 
are seated 1n cavities of the white plate, and sometimes 
projections of this latter will be found to extend far up 
into the lowe1 part of the small polypites This white or 
pinkish plate cpnsists of an irregularly anastomosing 
system of needles and spurs, or of bars of greater or 
smaller size, leaving a, seres of n&irow openings for the 
pasfSige of the tubules Prof A Agassiz suggests the 
alliance of Porpita with the Hydrpcoralline, basing this 
suggestion on the presence of the white plate, and of its 
peculiar structure, which reminds him of the porous 
structure of the corallum of Sporadopora, Allopora, 
Millepora, and although, of course, not having the 
regular horizontal floors of the latter, yet possessing, 
like these genera, large pits, the wleole mass being 
riddled with passages and openings, forming the spongy 
mass of the white plate If this homology be correct, it 
shows far-reaching affinities ın the Porpitidze The Plates, 
twelve in number, give a great number of anatomical 
details, and there are full-sized and coloured representa- 
tions of the two species described 
. 


HUGHES: YEW MAGNETIC RALANCE 


AUS EW magnetic balance has been described before 

the Royal Society by Prof D E Hugits, FR S, 
which he has devised in the course of carrying out his 
researches on the differences between differgne kinds of 
e iron and steel The instrument is thus desciiped in the 
Proceedings of the Royal Society — 

“Tt consists of a delicate silk-fibre-suspended magnetic 
needle, 5 cms in length, its pointe: resting near an 


index having a single fine black line or mark for its zero, 


the movement of the needle on the other side of zero 
being @imited to 5 mms by means of two ivory stops 
of projections When the north end of the'heedle and 
its index zero are north, the needle rests at 1ts index zero, 
but the slightest external influence, such as a piece of 
iron I mm in diameter IO cms distant, deflects the 
needle to the right or left according to the polarity of 
gts magnetism, and with aforce proportional to its power 
If we place on the opposite side of the needle at the same 
distance a wire possessing similar polarity and force, the 
two are equal, and the needle returns to zero , and if we 
knéw the magnetic value required to produce a balance 
we know the value of both In order to balance any wire 
or prece of iron placed in a position east and west, a 
magnetic compensator 1s used, consistmg of a powerful 
bar magnet free to revolve upon a @ential pivot placed at 
a distance of 30 or more cms so as to be able to 
obtain delicate obseivations, This turns upon an index, 
the degrees “of which are marked for equal degrees of 
magnetic action upon the needle A cœl of insulated 
wie, through which a feeble electric current 1s passing, 
magnetiges the piece of iron under observation, but, as 
the coil itself. would act upon the needle, this 1s balanced 
by an equal and opposing coil on the opposite side, and 
we are Thus enabled to observe the magnetism due to the 
iron alone A reversing key, iesistance «oils, and a 
Daniell cell are required ” 

The general design $f the instiument,eas shown in a 


somewhat trude forim when first exhibited, 1$ given in the | cros? raised 
figue, wheie Ais the magnetising coil within which the | 


sample of iron or steel wire &o be tested 1s placed, B the 
suspended needle, C the compensating coil, and M the 


The large marginal tentacles are of | used by Piof von Feilitzsch in 1856 1n bis reseaiches on 


the magnetising influence of the cunent In von 
Feilitzsch’s balance, however, the compensating magne, 





was placed end-on to the needle, and its directive action 
was diminished at will not by turning ijt round on its 
centre, but by shifting it to a greater distance along a 
lnea scale below it The form now given by Hughes to 
the balagce is one of so great compactness and conveni- 
ence that it will probably prove a most acceptable addition 
to the resources of the physical laboratory 





WINTER LIFE AT SPITZBERGEN 


THE following 1s an extract of a report by one of the 
personnel of the Swedish Meteorological Expedition 
of the wintering at Spitzbergen -— 

One of the deepest fjords of Spitzbeigen ıs the Ice 
Fjotd on the west coast On a map of the islands ıt will 
be seen, some fifteen miles from the mouth, to split into 
two smaller ones The promontory which divides the 
two ıs Cape Thordsten It 1s formed of slate rocks some 
2000 feet ın height, from which in some places precipices 
descend perpendiculaily into the sea, and in others 
valley slope down into the plam The latter 1s furi owed 
by streamlets and deep ravines, while the rocks around 
are the breeding places of every sea bird of the Arctic 
fauna, as, for instance, the seagull, the auk, the rodge, and 
theeUvza grylle Inthe plain reindeers giaze, and on the 
mountains ptarmigans and snow-sparrows breed The 
plain is covered with grass, rather strongly interspersed 
with moss, but heie are to be found many plants and 
flowers, such as Polymonium pulchellum, Diyas ortope- 
tula, the white and red saxifrage, the Spitzbeigen poppy, 
and the common buttercup 

In the plain close to the mountain the huts are situated 
which now bear the name of “ Smith's Observatory,” from 
the munificent equipper of the expedition The buildings 
were erected here some ten years ago by the Ice Fjoid 
Company, which was formed for the utilisation for guano 
of the copiolite deposits found*in the adjacent mountains 

On July 21, 1882, the vessels of the expedition arrived 
here, but it wes at that period doubtful whethei we should 
establish our station here, as the mountains around con- 
tam a laige quantity of hyperite, a mineral which it was 
feared would affect the magnetical instruments We 
found on landing a line of metals up the hill, with 
a gradient of 45°, a winch being fixed at the other end for 
its working Here was also, still intact, the little 
dwelling house on four poles, alongside which we found 
the material requned for the building of a new house as 
stated in works on Spigzbergen Near to the house 4s a 
with the following insci.ption Her Aviler 
Stovet af 15 Mand, som dode her 2 Foraaret 1873 Fred 
ned deres Stou Thisis the epitaph to the Norwegian 
fishermen who sadly perished here ten years ago 
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We found by experiments that the mineral in question 
did not affect the magnetic instruments, and decided, 
therefore to establish the station here We had a haid 
time to get everything in readiness, as, for instance, the 
building of the magnetic hut and the thermometer cage, 
by August 15, when the observations were to begin, but 
on August 22 we had so far advarced that both mag- 
netical and meteorological observations could be prose- 
cuted simultaneously * 

The view from the observatory was grand Heavy 
clouds generally cover the sky, driven hither and thither 
by strong gales , below the sea 10ais, with ice floes float- 
ing on its crest, while thousands of sea birds wheel in 
the air Suddenly the clouds part, and the sun comes 
foith, the snow-white peaks flash in the rays, the stony 
ridges become purple, and down below the dark gloomy 
sea assumes the colour of the sapphire 

On August 23 the sun set for the first time, and on 
October 23 it did not appear Already, on August 31, 
the ground became covered with snow, but early in Sep- 
tember, and towards the middle of October, it again 
thawed, and it was not until October 21 that the snow 
remained The birds now began to leave, and the 
Tringa maritima were last seen on August 20 The 
brent geese soon departed in flocks, and flew cackling 
southwards out of the fjord The last was seen on 
September 13 On October 14 we saw an eller, and 
some specimens of Procellarta glacialis, and on October 
21 a snow-sparrow appeared at the station From that 
date none of the migratory fauna was seen until the 
spring Quite alone, however, we were not, as the moun- 
tain foxes soon appeared, and were not the least shy 
Ptarmigans were plentiful, too, in the 1avines, where they 
feasted on Polygonum seed On October 26 we shot the 
first two reindeer at Sauriehook, but ıt was not until the 
spring that they came in any numbers » 

Our work progressed too We had first of all to fix 
the anemometer and the weatheicock on the mountain 
ahove the station, or 800 feet above the sea, and to con- 
nect ıt with the observatory by a telegraph wire, as the 
readings were to be made byelectricity Then there was 
a workroom to be constructed, and the astrogomical 
observatory for the passage instruments to be erected 
On October 3 the wire to the anemometer was ready, and 
the hut carried up to the top of the mountajn, where it 
was fixed On October 25 the astronomical observatory 
was finished It was now so dark that no work could be 
done outdoors, and on October 23 it was necessary to 
hght up at 3 pm, on October 28 at 2 pm, and on 
November 2 light was necessary throughout the day The 
Polar night had set in 

From October 23 until February 18 the sun remained 
below the horizon, thus for a period of 118 days and 
nights At first it was not quite dark at noon, but from 
November II it was a night throughout On November 
I2 a thin layer of ice appeared on the Ice Fjoid, which 
gradually increased in thickness, but it was afterwards 
broken up and again formed several times during the 
dark winter It was only when the light came back that 
the ice formed ın a bridge across the f,ord 

Now the island was in darkness and peffectly deserted 
The terrible winter storms had commenced, and ıt was 
16° C below freezing-point And the snow! Snow on the 
mountains, snow on the plain, snow on the huts, snow 
covers the little windows, snow comes in throygh the 
chimney, and even the thermometer cage cannot etclude 
the tiny, pointed crystals which penetrate even a keyhole 
In such an hour it was a delightful sensation to,seek the 
hearth in the library ! 

Again I stand by the shore 
away, only one enormous mass, which we never saw 





Slowly one loag tidal wave after another comes rolling 
towards thegshore, they gather into one tremendous 
wave, which, striking the lofty rocks, sends its spray a 
couple of hundred feet into the air Then it recedes 
with a deep sigh, leaving two or three magnificent ocean 
alga, each a yard long, on the shore e 

When the moon 1s absent, ıt 1s, howevei, pitch dark, 
provided there is no aurora borealis The aurora borealis 
was observed throughout the winter, when if was clear, 
and in every form and position 

Now a faint arc appears far down on the south horizon 
Below it ıs a dark segment Slowly it travels towards 
the zenith, increasing in intensity It ıs perfectly sym- 
metrical, and bath its points almost touch the horizon, 
and strixe east and west as the arc moves upwards 
No streamers can be made out 1n #, and the whole forms 
one continuous layer of light of a strange transparent 
yellow colou The aec 1s broad, its size 15 three times 
that of the rainbow, and its edge, which is far more 
defined than that of the rainbow, forms a strong contrast 
o the dark sky of the Arctic heavens Higher and higher 
the arc travels, n the whole display there 1s a solemn 
rest, and only here and there a wave of light suddenly 
leaps upwards Above the snowy fields yonder it begins 
again to get clearer Still ıt ıs far from the zenith, and 
already another arc separates itself from the segment in 
the south, and by degrees others follow All of them now 
travel towards the zenith, traverse the point and descénd 
on the noithern horizon, while some rapidly recede to 
where they originated Seldom, however, does the aurora 
appear in this regular and defined form 

In the corner of the hoiion lies a light cloyd-mass 
Its upper rim *is illuminated, and frown this a luminous 
band is quickly developed, which spreads east anefwest, 
increases@n intensity, and travels towards the zenith The 
colour 1s the same as that of the arc, but the intensity is 
greater eIg a constantly changing play the band slowly 
alters, bug rensains continuous in form and plane Nowe 
it 1s interlaced into several plaits and folds, but through- 
out there 1s*an undulatory motion which throws waves of 
light through the band in its entire stretch from right to 
lefe or vzce versé Again ıt unfolds itself and forms into 
draperies and festoons, which are lost in the depths of 
the horizon e 

On another occasion the band assumes quite a different 
form It then consists not only of luminous matter, but 
also of solitary streamers ranged in a parallel plane, all 
pointing to the magnetic pole. In each of the streamers 
the intensity 1s, through the light-waves which follow in 
iapid succession. greatly increased, which gives the 
streamers the appearance of being in a constant leaping 
motion, while the two edges, green and red in colour, 
move wave-like up and down, according to the play of 
the coursing waves of light Often the streamers prolong 
themselves throughout the entire band, they stretch even 
as far as the magnetic pole, and then remain at 1est 
They are sharply definetl, but fainter in light than the 
band itself, and do net lie close together They are, yellow 
in colour, and appear like millions of fine threads of gold 
thrown across the firmament Again a thin veil of light 
creeps over the starry heavens, and the golflen threads of 
which it 1s wowen stand clearly out from the background, 
while its lower garwztuse 1s formed of a broad, intense, 
yellow-white border with a thousand filaments*in a slow 
but constant motion 

Again it appears ın a thırd form Throughout the day 
bands of every form and’ grade of intensity have bten drift- 
ing over,thesky Iz1s eight o'clock in the evening, the hour 
when the aurora borealis reaches its greatest intensity 


The clouds have cleared®|*At the presemt moment only a few groups of streamers 


stand m the firmament, while down 1n, thé south, just 


lifting, lies over the mountains across the fjord The sky | above the horizon, hes a faint band which is hardly 
is cleai, tke ocean roars below, there is no 1ce , the moon | noticed But suddenly it begins to move upwards with 


1s about to pass her meridian s 
* 


great rapidity, spreads its folds out east and west, the 
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hght-waves begin to leap in it, and long, solitary pillars 
shoot towards the zenith At this moment there comes 
hfe into the sky From every quarter of the firmament 
stream*ers come rushing with the speed of lightning to- 
wards the senith The little, fiery tongues whirl round, 
or Sway to and fro, appearing as though they were Cupids 
in golden mantles with borders of purple They dait 
and leapgn vain to reach the zenith, they begin to move 
wave-like, slower and slower , they seem to get tired, still 
they whirl on towards the north, when suddenly they lose 
in intensity, and, in a fraction of a second, vanish ! 

It is again dark and cold, a thin veil of light again 
begins to form over the star-covered sky This ıs as the 
auroga appears m tts grandest form, and any description 
of it would fail to give even an idea, approaching its real 
majesty and even grandeur 

In addition to the meteorological and magnetic obser- 
vations, those of the aurora borealis were also made during 
the Polar night by means of the well known theodolite, and 
from October the electiicity of the ai was also examined 
On the two agreed dates, the 1st and 15th of every month, 
the magnets and the aurora were examined and registered 
every fifth mmute, and during one houi, every twentieth 
second Beside these observations, meteors and shoot- 
ing stars were watched and carefully noted, attempts 
made to measure the quantity of the snow, measurements 
of the aurora borealis effected, along with astronomical 
deterfninations of hour and place, absolute magnetic 
measurements, simultaneous observations every twentieth 
second of the magnete, the aurora, and the electrometer, 
and researchds on the moisture of the air, and the nightly 
radiation, while the temperature of the snow was ex- 
amined at various defths ° 

AlredSy in October the remarkable depressing influence 
which darkness exercises on the human mind, with which 
every one who has wintered in the Arctic regions 15 familiar, 
began to be manifest In that month it was,hewever, 
fat only shghtly, but with November it rapidéy inqeased, 
and at the end of December it had reached “ the first 
stage of insanity” This influence caused a rémarkable 
dislike to conversation, accompanied by great lassitude. 
When lying down, phantoms of the scurvy crept over 
one’s mindyand the thought uppermost was that heie, 
next jo us the bodies of fifteen brave men were found m 
a horrible condition ten years age, The best cure for 
this was, we found, an exhausting walk, a good dinner, 
and a few glasses of lime-juice accompanied with the 
cheering thought that our expedition formed one of the 
moments in the great work of the human race 

The moonhght during midwinter was very remarkable, 
and imparted in the day a transparency to the air which 
we had never seen before The greatest mountains did 
not oppress the eye, but seemed to assume a lightness 
which made them appear as if they were floating on the 
dark backgiound 

On February 19 the sun was to reappear, but already 
on January 23 1t was so light that We could read fine print 
out of dgors, and on February 8 we ecould, at rr am, 
read the thermometers 1n the cage without a lantern On 
February 19 the sun came at last During these days the 
scenery was magnificent On the light sky clouds of 
every shape floated, coloured in the loveliest«ints by the 
sun’s rays, while over the whole was cast a hue of purple 
and gold. * 

In the beginning afte: the sun's 1eturn, auiore were 
still seen in the night, but on March 25 we saw the last 
of this phenomenon Eventually ‘on April 19 the sun 
became circumpolar, and from that date we had perfect 
daylight 

We often noticed during’ the spring a thiak, «old haze 
lying over the* landscape, in which mock suns and some 
other optical phenomena were frequently seen, caused by 
the reflection of the sun’s rays ig the 1ce-crystals 

The fjord was 1n the light period entirely coveied with 


1ce, and, as the sun reappeared, even the open leads which 
cquld be seen between the ice-floes became covered with 
thinice Only far out on the horizon above the fjord a 
“water cloud,” bespeaking open water, could be seen, 
and the increase or decrease of this we watched with 
great interest 

The migratory birds now began to arrive, and the Pro- 
cellasta glacialts was already seen on February 7 On 
April 13 the first snow-sparrow came, Soon after followed 
by the auks, the rodges, and the seagulls The ptaimi- 
gans, which had lived in flocks during the winter, now 
began to separate, and preferred the mountains to the 
plains, 

The observations were steadily continued, and the 
particular object of the researches of the meteorologist 
at this period was the radiation from the snow's sur- 
face We thus believe we have discovered that the ther- 
mometers 1n the cage did not give the true temperature 
of the air, which was to be tested by means of a “swing” 
thermometer, ze a thermometer fastened to a cord, and 

then swung rapidly round, as such a thermometer will 
give the as exact temperature as near as possible 
Under these observations, which were made every hour, 
1t, however, often happened that the cord broke, and the 
instrument suffered injury — In order to avoid this a 
mechanism was constructed, diiven by hand, which kept 
the thermometer ın a constant rotary motion, and from 
May 4 until the end of the month, when the thaw set in, 
this thermometer was read every hour — Another subject 
also investigated, from February 15, was the temperature 
of the snow on the surface and at three different depths 

During the light period three hydrographic-magnetic 
excuisions of research weie made on the ice in the 
Ice Fjord, viz on April r9, April 24, and May 24 The 
longest of these, the one on May 24, extended six miles 
from the shore, and it was very difficult work to drag the 
sleigh over the rough ice The results of the same were 
several absolute magnetic measurements, observations of 
the temperature of the sea at various depths, and testings 
of the saltness of the water The greatest depth found 
was 250 metres, 

At the game time, while the snow stil remained on the 
ground, several topographical works were effected A 
base some 600 metres long was measured between the uni- 
versal instrurgent and a pole south of the same, while 
two signal posts were erected on two crests south-west 
and rforth-east of the station, and three miles apart 
Afterwards the greater base was determined by means of 
triangular measurements from the smaller, in order to 
serve as a basis foi further work In addition to this 
there was built, on the sun's return, an astronomical 
observatory for the univeisal instrument, which was 
finished on February 14, and finally a magnetic hut was 
built for the Wrede’s variation instrument, finished on 
May 19 

Theie was, duiing the dark period, one question which 
was much discussed, and which we were anxious to test, 
viz whether the Pola: night has the effect of turning the 
complexion white On January 23, therefore, when it 
was light enough to see out, of doors, we assembled in 
the open to examine our faces, and the concensus of 
opinion was that the darkness had not affected the skin 
in the least 

In the end of May the thaw set in in earnest, and soon 
mosses aad shrubs came forth In the beginning of 
June the fjord was still covered with ice, but by the r1th 
it commenced to open towards the sea, and by the 21st it 
began to break up and duft On July 4 the fjord was free 
from ice 
* The fauna now beganeto appear thus aheady on 
June 2 the red blossoms of Saxz/raga oppositifolia came 
out from tke snow, on June ir Sax polaris was in 
bloom, as well as Draba wahlenbergu, and soon the 
plains were covered With floweis 
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At that time some exceedingly interesting experiments 
in horticulture were commenced A small garden was 
first formed by breaking up the layer of turf on the sur- 
face, to enable the sun to thaw the fiozen earth under- 
neath, and in this manner sufficient mould was obtained 
tolay out proper beds In these were then planted seeds, 
among others radishes brought from Sweden, while seve- 
ral species of the Spitzbergen fauna were planted here 
Both flourished remarkably, as did also the rye and oats 
which we planted here The latter grew well, although 
slowly, and were, at the-end of July, six to eight centi- 
metreslong Their growth was measured every fifth day, 
while studies of the sun’s chemical influence on the same 
were simultaneously prosecuted 

The migratory birds continued to arrive thus on 
June 2 the brent geese put in their appearance, and in 
great flocks took possession of the innumerable lagoons 
They were, however, very shy, and comparatively few 
were shot Of wild reindeer several were shot, and one 
Polar bear was seen, but escaped 

At last on June 26, at 4 pm, the first reminder of thé 
outside world appeared in the shape of a fishing smack, 
but, although every effort was made to attract attention, 
she passed northwards On July 8 an expedition was 
despatched to Cape Staratschin, the ' general post-office” 
of Spitzbergen, which brought back news, letters, and the 
literature of the civilised world for a whole twelvemonth, 
the period of our isolation 

Shortly afterwards we had several calls of Norwegian 
hunters, among whom may be mentioned the well 
known Capt Kjeldsen, of the /sdjo7nen, who paiticipated 
in the Payer-Weyprecht expedition of 1872, and in the 
Austrian to Jan-Mayen, 1882-83 He made the remark- 
able report that he had found the sea at the Norse 
Islands early ın July this summer entirely free from ice, 
not even seeing the ‘ ice-blink,”ze the light seflected 
from new ice formed out of sight This was in the exact 
spot where the Swedish expedition was compelled to 
return on account of enormous pack-ice, at the same 
period in 1882 He was of the opinion that a steamer 
would have been able to penetrate very far north of the 
Seven Islands this summer . 

In the middle of August the relief boat Urd arrived, 
and, after having cleared the houses, and nailed up the win- 
dowsand doors, we went on board, and steamed outof the Ice 
Fjord on August 25, having for a period of exactly 400 days, 
contributed our quota to International Polar research 





THE WEIGATS OF BRITISH NOBLEMEN 
DURING THE LAST THREE GENERATIONS 


I7 is of consideiable interest to know ın an exact way 

the amount of change that may ha.e occurred in our 
race during recent generations | therefore send the fol- 
lowing results concerning the changes in weight, which 
I have calculated fiom data obligingly furnished to me by 
Messrs Berry, of 3, St James’s Street, London Messrs 
Berry are the heads ef an old-established firm of wine 
and coffee merchants, who keep two auge beam scales 
in their shop, one for their goods, and the other for the 
use and amusement of their customeis — Upwaids of 
20,000 persons have been weighed in them since the 
middle of last century down to the present day, and the 
results are recorded in wellandexed :edgers Some of 
those who had town houses have been weighed, y ear after 
year during the Parliamentary season fo1 the whole period 
of their adult lives I examined two of the ledgers at my 
own house, and was satisfied of their genifineness and 
accuracy, also that they could be accepted as weighyngs 
in “ordinary indoor clothing” un.ess otherwwe stated 
Much personal interest attaches itself to these unique 
registers, for they contain a laige proportion of the his- 
torical names 1n our upper classes, 

I have ventured to discuss only a small and definite 

. 





part of this mass of material, and I selected the nobility 
for the purpose, because the dates of their births could 
be easily learnt, which had to be done in ordei to con- 
nec: the years in which they were weighed with their 
ages at the time They formed a more homogengous 
group than one that included younger brothers and men 
about town, who marry late and lead less regular lives 
I therefore begged Messrs Berry to find a clerk for me 
who should make the required extracts under their direc- 
tion ın an anonymous form for statistical purposes I 
also asked to be furnished with an alphabetical list of the 
persons weighed, that I might know generally with whom 
I was dealing, and that each schedule should bear a 
ieference to the folio whence it wa$ extracted, sę that, 
whenever verification was needed, the original might be 
referred to All this was donefand I am ın pessession 
of 139 schedules referring to as many different persons, 
name.y, 10g peer$ 29 baronets (who were added as 
makeweights), and 1 eldest son of a peer They were 
born at various times between 1740 and 1830, or there- 
abouts Each schecule gives the age and year of the 
several weighings, the highest and lowest weights re- 
corded in that year, and a copy of such remarks as were 
en:ered at the time about the dresf An age-weight 
trace similar to those ın Figs 1 and 2 was plotted on a 
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Fig © —One-fourty of the Series are more irregular than this Specimen 
(lhe Upper Quartile ) 
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Fiz 2 —One-fourth of the Series are less irregular than this Specimen 
(The Lower Quartile ) 


large scale on each schedule My best thanks are due to 
Messrs Beiry for their careful oveisight of the, tedious 
cler:cal work and for the intelligent assistance they gave 
in having :t satisfactorily accomplished 

The age-weight tiaces differ widely and 1n many ways 
(1) .n the annual range of weight, (2) 1n its fluctuations 
from year to ye&r, (3) m the age at which the weight 
reaches its maximum, (4) ın the bluntness of the cul 
runating point e 

The anrual range is shown in Figs 1 and 2 by the 
short, vertical lines that connect the upper and lower 
contours The top of each line conesponds to the 
highest weight 1ecorded in the year to which it refers, 
and the bottom of the line to the lowest I find the 
average annual 1ange in my whole seres ofgcases to be 
6 lks, and that, in the successive decades extending over 
ninety years, it has decreased prettily steadily fiom 7 Ibs 
to5 lbs ‘This points to angirregularity in the mode of 
life thatewAs greater-two or three generations back than 
now, and we shall shortly see that it is by no means a 
solitary indication of this well known fact It would 
be:ntereszing to leain h8w much annual irregularity in the 
weight of an adult is consistent with perfect health 
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The only evidence I know that could throw much light 
upon it is summarised m a Parliamentary paper qn prison 
"discipline? whence it appears (p 54) that a certam 
amount eof irregularity 1s normal among prisoners, that 
they are heavger in summer than in winter, and that the 
changes are abrupt, also, that fluctuations in weight, 
bearing no sort of proportion to previous changes of diet, 
are of constant occurrence 
I calculated 2 rough numerical measure of the irregu- 
larity of each tiace for the purpose of classifying them 
I did so on the same principle that one might adopt to 
measure the discursiveness of a rambling path, in com- 
parison with that of a straight turnpike road between the 
same points, namely,eby finding the proportion that the 
length “of the one bore to the other I measured the 
trace and also the general sveep of the trace with a map- 
maker's *" perambulator," divided one by the other, and 
corrected each result on the principle £hat a fluctuation 
of 12 lbs in a man of 16 stone should not count more 
than one of 9 Ibs ina man of 12 stone I also exercised 
some judgment 1n my measurements, to avoid the error 
of deahng with ups and downs in the trace that were 
apparently due to the fragmentary character of the ob- 
servations (sometinges only one record in @ year, and 
sometimes two), as if they were real fluctuations. Each 
available trace was marked on this piinciple, and the 
traces were classified according to their marks Figs 1 
and 2 a the “quartiles” of this class 
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Fic 35 —Mean Age-Weight of Buitish Noblemen in three s iccessive 
generations 


One quaiter of all the traces are more nregular than 
Fig r, one quarter are less irregular than Fig 2, and the 
remaiming two quarters lie between them The “median” 
trace occupies the half-way position , 1t 1s unnecessary to 
reproduce it here, as an imaginary interpolation between 
Figs 1 apd 2 will suffice 

I next divided the traces into three divisions, A, B, and 
C, according to the dates of birth of the persons they re- 
ferred to It happened that eachedivision covered a 
period of thirty years, so A, B, and C may be taken 
to represent thiee successive generations, born respect- 
ively between 1740 and 1769, 1770 and 1799, 1800 and 
1829 The numbers of traces available foi the present 
purpose were 21, 22, and 26 1espectively It appeared 
that the most irregular trace in Group C would rank only 
as the seventh jn Group B, and as the fifth in Group A, 
and yet C contains the greatest number of cases 

There can be no doubt that the dissolute hfe led by the 
upper classeseabout the beginning of this century, which 
1s so graphically described by Mr Trevelyan in his,“ Life 
of Fox,” has left its mark on their age-weight traces * It 
would be most interesting to ¢ollate these violent fluctua- 
tions with events ın their medical *life-histofies, but, 
failing such informafion, we can only speculate on them, 


1 Copies of correspondence between the Secretary of State for the Home 
Department and the Inspector of Prisons, &c® and the Report of a Com- 
mittee, kc, Ordered to be printed May 20, 1864 


much as Elaine did on the dints im the shield ôf Launce- 
lot, and on looking at some huge notch in the trace, 
may* hazard the guess, “ Ah, what a stroke of gout was 
there !” 

The age at whichthe weight reaches its maximum is earlier 
in the earlier generations I attempted eye estimates, 
and found it comparatively easy to form them ın respect 
to the traces of the earlier period, where the culmination 
was usually distinct, and found that ıt fraquently occurred 
at an early age, the numbei of times in which it took 
place in the successive decades of life ın those days bemg 
as follows under the age of 29, 2 cases, 30-9, 5 cases, 
40-9, 6, 50-9, 7, 609, I2, 70 and upwards, 2 In the 
latter generations the culminating point was fiequently too 
indistinct to be localised, so that I am unable to offer a 
corresponding statement for comparison that would be 
trustworthy In short, the development of the latter 
generations was more regular 

The clearest evidence of the different age-weights 1n the 
three generations, A, B, and C, 1s obtained by comparing 
their Means The following 1s a brief numerical abstract 
ofthem to which the number of cases upon which each 
mean 1s based 1s added in a different type below it The 
figures in parentheses are doubly meaned results, those to 
the left being derived from observations made at the ages 
of 26 and 28, and those to the right from observations at 
68 and 72 For purposes of comparison I subjoin the 
weights of the professional classes, extracted by interpo- 
lation fiom the table, published by the Anthropometric 
Commnuttee of the British Association in their Report, 1883, 
p 40 The number of observations on which these are 
based, are given in a form that does not admit. of strict 
comparison with those of my series They are 24, for 
observations at the ages 30-35, 24, for 35-40, 44, for 
40-50, 13, for 50-60, 5, for 60-70 
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These figures are rendered much mote expressive by 
translating them into smoothed curves , those from which 
A was drawn are shown by crosses ,° those from which C 
was diawn are shown by small circles, but those from 
which B was drawn*are omitted'for clearness’ sake. 

Whatevei may be the exact significance of these mean 
values, which 1s by no means so clear as may at first 
sight be imagined, and whatever may be their absolute 
worth, which, I do not rate very highly, there can be no 
doubt as te their differential importance They show 
with great distinctness that the noblemen of the genera- 
tion which flqurished about the beginning of this century 
attained their median and declined much earlier than 
those of the generation 60 yagrs their juniors They were 
nearly a stbne heavier at the age of 40 

The weights of these two generations were identical at 
the age of 62 or 63, but at that period of life the earlier 
generation was declining in weight with almost the exact 
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speed at which the latter was continually using The 
steadiness of the 11se of the latter from early manhood to 
late years ıs very striking, 1t ıs almost in a straight lifie 
I have not sufficient data to justify me to say when its 
curve culminates, I have closed it at 7o with a dotted 
line 

It ıs only necessary to add that the ledgers of Messrs 
Berry are a quarry from which, with some labour, much 
further information of the kind just given might be drawn 
Perhaps the publication of this paper will suggest methods 
of treating them that have not occurred to myself 

FRANCIS GALTON 





THE ERUPTION OF KRAKATOA! 


“ CIXTEEN volcanoes now working between the spot 
where Krakatoa was before and Sebesie” Such 
was one of the first reports which was sent by cable to 
Singapore, and which we heard at Pontianak Never 
before had we been so longing foi news from Java, foi 
when HM ship Zydrograaf steamed into the Padang» 
Tikar River, we heard heavy detonations and explosion? 
like far-off shots, so that we were alarmed about Java 
As we expected, our ship was soon ordered to survey the 
Sunda Straits This survey was finished at the end of 
October, and the reader will probably feel interested to 
know what really has happened there, . 
Krakatoa has not entirely disappeared. while, till now, 
no new volcanoes are visible in the neighbourhood 
But the report that new islands were said to have 
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Fig ri —Krakatoa during the eruption of May, afte a drawing of the 
Mihtary Survey Bureau, Batavia 


arisen between Sebesie and Krakatoa is easily to be 
explained, for the new islands are like a mass of smoking 
and steaming rocks, and if seen from afar they may 
easily suggest the idea of a great number of woiking 
volcanoes But, when looked at closely, 1t appeared that 
the masses of rock were composed of hot pumice stone, 
mixed with eruptive masses In them there were a 
great many cracks and splits, in which, by the heavy 
breakers, steam of water was continually generated 

The northern part, of the island has entirely dis- 
appeared At whatis now the northern edge the peak 
rises nearly peipendicular]y from the sea, and foims a 
crumbled and rugged wall, and shows a vertical cutting 
(which 15 moie than 800 meties high) of Krakatoa 

Where was land before, theie 1s now no bottom to be 
found, at least we could not fathom it with lines of 200 
fathoms (360 meties) long When we hadequite calm 
weather, and steamed slowly and cautiously tb and fro 
along the base of the peak, or had turned off steam and 
let the ship diift, and were busy in measuring the depth, 
we could distinctly see the different strata and rocks of 
the bare, opened mountain nly here and there a slfght 
trace of melted volcanic matter was to be seen, which, 

* By M C van Doorn, officer in command of H M ship Aydrograaf 


Translated (ani partially abridged) by E Metzger from Æıgen Haard, 
1883, No 5x . 





after half of the mountain had crumbled away, had 
flowed over the wall, which 1s still there What remains 
of the slbpes ıs covered with a grayish-yellow stuff 
(which, as plainly appears, had been in a melted gr fluid 
state), full of cracks or splits from which stgam 1s con- 
tinually coming out ra o 
In the same way steam 1s also coming forth from the 
deepei cracks of the steep wall, which 1s still remaming 
Sometimes this 1s accompanied by slight explésions, at 
tbat time clouds of brown dust fly up from the cracks, 
and stones roll down which are often so big as to disturb 
the sea around the entire base of the mountain Our 











M] 
t 


| e. 
| 
| Tier scr T ; sl 2 N Ss 


f 
d ' 





Fig 2 —Krakatoa afte the eruption in May, after a drawing of the 
Milttary Survey Bureau, Batavia 


entire survey of the north of Krakatoa suggested the idea 
that we were above a crater which had been filled with 
water and quenched by it, and this 1dea was still strength- 
ened on observing that the decrease of depth, south of 
Sebesie, had principally been caused by matters which 
were cast out and flung away 

Almost in every place here the lead came up from the 
bottom, filled with black sand or carbonised dust,{some- 
times mixed with pulverised pumice-stone and little black 
stones, which apparently had been in a red-hot or melted 
state Moreover, the soundings were very, different, and 
the new rocks resemble clods of substances which, when 
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Fic 3 —Peak of Krohatca after the e~uption m August, by M C van Doorn 


‘in a melted or very hot state, had contact with watei 
Probably such a whimsical shape of the rocks above the 
sea-level suggests the state of the bottom of *the sea in 
the neighbourhood The stones were still too hot to 
allow us to discover whether massive stones are under 
the pumice-stone also It was not difficult, 1t 1s true, to 
knock off large pieces of these rocks by a hatchet or a 
chopper, but when a big block fell unexpectedly down, 
the sailors had often to flee on account of the gases 
which suddenly arose The knocked off pieces which 
were brought on boaid were still warm after they had 
been in the boat for an hour. 











Fic 4 —Peak of Sebesie and the volcanic rocks before it, by M C van 
Doorn s 


As 1s (0 be seen fiom the map, a gieat part of the 
lost ground of Krakatoa 1s found again at fhe bottom of 
the sea, a few miles to the north at least, if we suppose 
that no undulations of the ground teok place After 
having passed thee limits to which the matters were 
thrown, out, one finds the same soundings as were found 
befdre, and the decrease of depth 1s so local that the idea 
of an pu wr bottom ıs dissspated at once If such an 
elevation had taken'*place, it certainly would be remarked 
over a far greater extent and be more*regularly ascending 
and descending The firmer and stronger pait of the 
ciater wall, the peak ôf Krakatoa, which is still there, 
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remained standing when the lower and feebler part 
dropped down, and the watei found its way into the 
fearful boiling pool We cannot wonder therefore that 
then a qun of steam came forth (of which we are not 
able to form an 1dea), which caused a strong explosion 
Theamoveménts of the sea which followed ıt caused tidal 
waves, the destroying force of which was 'experienced in 
such a fearful manner at the coast of Bantam and the 
Lampongs . 

It 1s also worth mentioning that a change took place 
in the figure of Verlaten Island, the area is now triple 
what 1t was before, though 1t 1s plainly visible that large 
pieces of the beach were there knocked off a short time 
ago 

Lang Island, in ‘sie and formation, has remained 
almost unaltered The sight of these 1slands, which were 
formerlyecovered by a lufurious vegetation, is now very 
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melancholy They are now buried under a mass of 
pumice-stone, and appear like shapeless clods of burst 
clay (z e covered with cracks) After a torrent of ram, 
the coming forth of steam 1s sometimes so dense that 
these islands, when seen from afar, appear like hilly 
giound covered here and there with snow. If looking at 
these spots with the telescopes, one can plainly see that 
these white specks aie formed by a gieat number of 
clouds, which 1ssued like steam from the fissures 

Sebesie 1s also covered with ashes wp to the top—859 
metres—which appeai like a grayish-yellow cloth But 
1t seemis that the cover 1s already less thick here, for here 
and there one sees the stumps of dead trees peeping out 
from the crust. 

Sebuku shows a dreadful scene of devastation Perhaps 
all that lived here is not so completely destroyed as was 
the case on the southern 1slands, but the sight of the bare 
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Krakatoa and neighbour ng islands before and after the eruption, from official surveys 


* 

fields of ashes, alternating with destroyed woods, the 
trees of which are all either dead or ufrooted, gives one 
a still better idea of the destructive powers which were 
here at woix Itis not until we come to the small islands 
northward of Sebuku that our eyes are gladdened by 
httle specks of green I 

I do not try to describe the scene of destiuction and 
misery which we saw at Anjer and the villages along the 
coast The papers have already reported the full par- 
ticulars, ang therefore I do not care,to repeat melancholy 
facts which are alieady known 

It was a dreadful narrative which was related to us by 
a native, a lighthouse-keepgr of Fourth Point, one of the 
few men at the lighthouse, who by a wonder *ag saved 

When the wavefappioached, all fled to the tower (the 
light was 46 metres above the sea), which, though 
shaking, resisted the violent w@ves fora long time It 


was a terrible moment, when at last an enormous rock, 
which was swept away by the stregm, crushed the base of 
the tower, which then fell down The man who was 
saved saw his wife and his children drowned before his 
eyes He related this fact in the very resigned way of a 
Javanese, and considered it the most natural thing in the 
world that he was now obliged to light the interim light, 
which was erected as soon as possible 

It has bgen almost a month that we have been in the 
Sunda Straits, and even in this short period we could 
observe that the coasts of Bantam commence to revive 
From many places fiom the heavy rain the ashes aie 
washed down, and a fresh green appears again Even on 
thé beagh young cocoanw trees and banana trees are 
shooting out between the chaos of dead trees, blocks of 
rocks, &c 

Off Batavia, October 23, 1883 
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CHARLES WATKINS MERRIFIELD, FRS 


M R CHARLES WATKINS MERRIFIELD,F RS, 
who died at Hove on the Ist mst, at the com- 
pa1atively early age of fifty-six, was a native of Brighton 
Having entered for the Bar, he in 1847 received. from the 
then Marquis of Lansdowne an appointment in the Edu- 
cation Department of the Privy Council Office Though 
called to the Bar in due course, he never practised, but 
was speedily promgted to the office of an Examiner, the 
duties of which he dischaiged with marked attention and 
success, while finding time for othe: work which made 
for him a name among men of science Though well 
versed in Greek and Latin, as well as in the classic 
authors ın French and Italan, both of which languages 
he wrote well and spoke fluently, the bent of his mind 
was decidedly towards the more exact sciences He was 
an early member of the Royal Institute of Naval Archi- 
tects, of which he was for many yeais Honorary Secre- 
tary, receiving a handsome testimonial on his retirement 
in 1875 Some mathematical papers he had contributed 
to the Transactions of some of the learned societies, and, 
especially some memoirs on the calculation of elliptic® 
integrals in the Phzlosophical Transactions, led to his 
election as a Fellow of the Royal Society ın 1863 In 
1867 the Government established the Royal School of 
Naval Architecture and Marne Engineering at South 
Kensington, and Mr C W Merrifield, at the, request of 
the authorities, accepted the office of Vice-Principal He 
only intended to take this as a temporary measure, but as 
the result of the lamented death of Mr Purkiss, who was 
to have been Principal, Mr. Merrifield was appointed to 
that office On the transfer of the Institution to Green- 
wich in 1873, he resumed his office of Examiner in the 
Education Department. Mr Mernfield was a frequent 
attendant at the annual meetings of the British Associa- 
tion, and filled the office of Vice-President of its Section 
of Mechanical Science at the Brighton meeting ine 1875, 
and was President of the same Section at the Glasgow 
meeting in the following year He served on many 1m- 
portant committees of that Association, one of these 
was the committee whose report on the stability, propul- 
sion, and seagoing qualities of ships ın 1869 was draws 
up by him, and another was the committee for @eporting 
on Babbage’s celebrated analytical machine Mr Merri- 
field was a member, and 1n due course became Piesident, 
of the London Mathematical Society, and he held the 
office of Treasurer until he was compelled by his health 
to resign itin 1882 To some of the leading scientific 
Journals and periodical publications his contiibutions, | 
extend.ng from 1853, have been very numerous, they 
may be found in the publications of the Royal Society, 
the Philosophical Magazine, the Assurance Magazine, 
the Messenger of Mathematics, & His acquamtance 
with mathematical arithmetic, methods of interpolation, 
and tabular work in general, was very wide and complete 
Mr Merrifield edited many of the works in the Text- 
books of Science published by Messrs Longman, and 
himself wrote a successful treatise on arithmetic and 
mensuration as one of that series Some of his papers 
on the difficult and scientifically interesting subject of sea 
waves weie translated into Italian sor the Rzvesta 
Mariitzma, m which they appear, and a footnote to 
one of them, after bearing testimony to the author's 
extensive knowledge and excellence of sty!e, expresses the 
satisfaction of the editor at his adding to these quahfi- 
cations that of “writing correctly our langudrs" He 
was closely connected with the Association for the Im- 
provement of Geometrical Teaching from its foundation, 
and took an active and leading part in the wé:k of the 
Association Mr Merrifield served on several important, 
Royal Commissions, including dhe on the seawoxhiness 
of ships, of which the Duke of Edinburgh was President 
During the last few years he frequently sat as scientific 
assessor to Mr Rothery in the Wrecg Court A part of 
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his unofficial work consisted of the conduct for many 
years of the mathematical part of the May examinations 
of the Scmnce and Art Department Ail his airange- 
ments for this purpose were completed in 1882, when, 
m April of that year, he was prostrated by an atthck of 
apoplexy He had so far 1ecovered as to givé hopes that 
his hfe might be spared for some years, but on October 18 
last ke was seized with a third attack, from which he 
never rallied . f 








GEOLOGICAL SURVEY OF PRUSSIA 


THE Repoit of this important Survey for 1882 has just 
been issued as a well-printed ogtavo volume with 
maps, sections, and plates of fossils The first divisson 1s 
devoted to an account of the operations of the Survey in 
the field These were conducted in the Harz, wifere the 
keen-eyed Lossen still wields his powerful hammer among 
the eruptive rocks of that classic region, where, also, Dr 
von Groddeck and Herren Halfar, Dames, Bianco, and von 
Koenen bore a share, ın northern and eastern Thuringia 
and the Thuringerwald, where ten geologists were engaged , 
in Hesse-Nassau, with a force of five surveyors, ın the 
southern parte the Rhine province, where Herr Grebe 
was at work, in Silesia, where the Survey was commenced 
by Dr Dathe, in the Berlin district, where the superficial 
deposits and agricultural features were mapped, and the 
special geological and agricultural map of that district, 
consisting of thirty-six sheets, was completely surveyed , 
in the low grounds about Stendal and Gardelegen, in the 
plain of the Lower Elbe, and further eastein West and 
East Piussia, and lastly among the diluvial and alluvial 
formations tg the north-west of Halls : 

In the course of the year eighteen sheets of maps and 
sectiong were published, including fourteen of the geologi- 
calagricultural survey of the Berlin district and four 
sheets pf the map of olderformations The total number 
of sheet? now published amounts to 109 There were 
lkewis@ 1ssued in 1882, besides the Annual Report, three 
parts of tbe Transactions of the Survey. viz an account 
of the Coal-basin of Lower Silesia and Bohemia, by 
A Schutze, descuptions of the Regular Echinids of the 
North German Chalk, by C Schluter , and a monograph 
of the species of Homalonotus in the Lower Pevonian 
1ocks of¢he Rhine, by C Koch z 

The plan of operations for 1883 included further 
surveys in the Harz, Thuringia, and the Thuringer- 
wald, Hesse-Nassau, Rhine province, Silesia, and the 
great lowlands of Prussia 

The most important feature of the Annual Reports of 
the Prussian Geological Survey is the series of papfrs 
by members of the staff and others, with illustrative 
coloured maps and sections Of these papers no fewer 
than twenty-two are published in the Report fore 1882, 
including four by geologists not attached to the staff, 
and amounting im all to nearly 700 pages, with 23 plates 
of maps, sections, and fessils Among these the following 
important communications may be cited — The Kulm 
of the Upper Harz,” and “The Kersantite Dyke of the 
Upper Harz,” by A von Gioddeck, “ The Fauna of the 
Taunus Quartzite of the Rhine,” by E.eKayser “ Pre- 
glacial F-eshwater Formations in the Diluvium of North 
Germany,’ by K Keilhack, “The Variolite-bearing 
Kulm Conglomerate of Hausdorf in Silessa,” by E 
Dathe, ^ New Borings in East and West Prussia," by 
G Berendt and A Jentzsch, “The Lower Devonian 
Rocks of the Siegerland and their Associated Yeins,” by 
H Schmgisser, “The Trough of Efel Limestone of 
Hillesheim,” by E Schulz 

. * * . 
NOTES e 

PROFESSOR SYLVESTER has been elected a Foreign Member 

of the Royal Academy of Sciences of Gottingen, of which he 
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was previously a Corresponding Member. Sczence, m speaking 
of Prof Syivester’s departure from America, says —‘‘ Prof 
Syl ester’ s departure removes from the University not only the 
most distinguished scientist but the most mteresting personality 
congected with it, and his absence will make a gap in the 
general life of the University no less than in his own depaitmen* 
It 1s somewhat noticeable that no American college has con 
ferred an honofary degree upon him during his residence in this 
country ” 


AT a meeting on Tuesday, m connection with the memorial 
to the Jate Mr Spottiswoode, Mr De La Rue stated that he 
beheved a portrait would be painted by Mr John Collier, and 
that 1? would be placed along with those of other presidents of 
the Roygl Society, in the Sgciety’s rooms 


THE death 1s announced, in his fifty-third year, of Mr, John 
Henry Dallmeyer, the well-known optician 


Dr Jounston-Lavis writes to us from Naples, Jan 10 — 
** For some sia days the seismographs at the Vesuvian Obser- 
vatoiy have been ın a disturbed state, and on Monday, January 7, 
atr48pm,a dngmct shock was registered *As the suocco 
was blowing, the mountain was enveloped ın fog and cloud, so 
that on Wednesday morning when the news arrived at Naples 
of an gruption dung the night 1t was received with half incie- 
dulity The volcano appears to have commenced its violent 
throes about 1am on the 9th, when thee issued a stream of 
lava which haseflowed down the north-north-west side of the 
cone and crossed the Ati1o del Cavallo Those who were for- 
tunate enough to look tawaids the mountain at about 2 30a m 
on Wedegsday moning describe the sight as splendid The 
maximum explosive violence was at about Ioa m ‘We passed 
the afternoon and evening on the mountain between the obser- 
vatory and the lava sieam but were paralysed by thg quantity 
ofecloud, which prevented a near approach To day the view of 
the mountain has cleared up, but the activity seems to have 
much diminished I hope to visit and photograph"the crater 
to-morrow, when I will send more details” The .S/azdozd's 
Naples correspondent, wiiting on the 1rth inst, says — 5 Thè 
violent eruption of Vesuvius has come to a sudden close The 
new mouth, which had opened just below the old crater, and 
from which a lage stream of lava issued, flowing down the 
north-eastern «de of the mountam, has to-day ceased to be 
active On examination of the old ciater, a fissure can be seen 
directed in a straight line to the new mouth No signs of 
sumelar activity have been experienced since 1875, and a much 
stronger eruption is now looked for by P1of Palmieri," 


WE understand that Prof McIntosh, who has undeitaken 
some investigations for the Trawling Commission, 1s about to 
institute inquiries at St Andrew's in connection with the Fishery 
Board for Scotland, in order to throw,some light on the habits 
and time of spawning of the sole, turbot, and other flat fish 
These invéstigations are intended to enable fic Fishery Boaid, by 
artificial cultivation o1 otherwise, to inciease the supply of 
these important ‘ind much esteemed fishes, and bring them 
within the reach of the general community moze than is at 
present possible, owing to then being in great pait imported 
from Grimsby and other fishing stations, and where, the supply 
being often very limited, the prices are extiemely high In this 
and other werk we believe the Fishery Board 1s making ariange- 
ments to provide Prof, McIntosh with tanks and otherappltance-, 
so that, 1n addition to assisting the Board 1n its scientific mvesti- 
gations, he will be better ableto prosecute his inquiries fo: the 
Trawling Comifussign It is anticipated that, while t&e sole and 
other flat fish are being studied at St Andrew's, the herring and 
its allies will be investigated 1n a laboratory to be formed by the 


expected that Piof McKenduck of Glasgow, Pióf, Stirling of 
Aberdeen, and Piof Schafer of University College, London, 
will assist in these investigations. tis also interesting to note 
that, 1n addition to this work which it. 1s intended to undertake, 
the fishery officers of the Board, at its tw enty-six stations on the 
coasts of Scotland, and the Board’s cruiser Vegz/ant, are engaged 
with great success m collecting materials for the Board, which, 
when examined, will go far to clea. up many of the mysteries as 
to the food of fishes The materials collected are being sent 
from time to time to the University of Edmburgh, where they 
are examined by Piof Cossai Ewart, the convener of the Scien- 
tific Investigation Committee of the Fishery Board, and by Mr 
J Duncan Matthew ~, one of the laboratory assistants 


THE thirty-seventh annual geneial meeting of the Institution 
of Mechanical Engineers will be held on Thuisday, January 24, 
and Friday, January 25, at 25, Great George Street, West- 
minster The chan will be taken by the President at half-past 
seven p m on each evening The following papers will be read 

end discussed as far as time will admit —On Thuisday, 24th, 
Experiments on Friction Report of the Research Committee 
(adjourned discussion) , On the Consumption of Fuel in Locos 
motives, by M Georges Maé, of Paris, on Friday, 25th, On 
the Physical Conditions of Jion and Steel, by Prof, D E, 
Hughes, F RS , On Portable Railsays, by M Decauville, of 
Petit-Bourg, Paris, On the Moscrop Engine Recordei, and the 
Knowles Supplementary Governor, by Mi Michael Longridge, 
of Manchester 


WE are glad to see that Dı Dabeick’s enterprise ıs meeting 
with the approval it deserves in Hong Kong and China “Dr, 
Doberck, the Government Astionomer, who ariived at Hong 
Kong a few months ago," the Houg Kony Free Press of Nov 6 
says, ‘has since been most usefully employing hi, time m visit- 
mg the different coast ports and Formosa, and 1eturned from 
the latter yesterday He has, we understand, veiified a number 
of instinments belonging to the Imperial Mauitime Customs of 
China, and has studied the geographical conditions of the coast 
& bearing on meteorology, a very necessary matte: in order to 
anive at afcuracy ın discussing observations Weare glad to 
learn that the Chinese Imperial Maritime Customs Authorities 
evince a strong disposition to cooperate with the Hong Kong 
Obseivatory in the matter, It 1» of the first importance, m 
order t$ be able to airive at any definite results so as to be able 
to forecast the weather, and com, ile a 1elable weathe:i table, 
that the meteciological observations conducted at different ports 
on the China coast should be made at the same Lour, in the 
same manner, and by instruments corrected to the same standard. 
It ıs to be hoped therefore that Sir Rober. Hart will allow his 
able staff to take pat in this work, and that monthly registers 
will pe kept at all the treaty ports from Newchwang to Pakhor 
and tiansmitted to the Hong Kong Observatory, which, by 
situation, 1s best fitted to become the centre of such a system 
The Observatory in this colony ts on a very modest scale, and 
the vote for its maintenance 1s a mere trifle when the gooa that 
1s to be gained fion 1t 1s considered, and we trust that the efforts 
of the astronomer will not be paralysed by too great attention 
to economical considerations on the part of the local government 
The Inspectoi-General of Customs has always displayed a most 
laudable dene to promote improvements ın lizhting the coast 
and facilXafing navigation, and he will, we hope, see his way 
to promote the success of Di Doberck's work by cooperaung 
with the Hong Kong Observatory The Sicawet Observatory 
has done some good woik, but its operations have necessarily 
Deen limited ow mg to the abSence of reliable observations at the 
ports What 1s expected fiom the Government Astronomer 1s 
that ultimately he may be able not only to give forecasts of the 


Fishery Board at North Berwick Besides Prof McIntosh, it 1s | weather but to furnish sich a guide to marineis as would render 
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it possible ‘to make voyages and :o avoid typhoons or bad 
weather, The value of such a service is not measurable by mere 
money , it means greater security to life and property, fewer 
risks to shipowners, and a diminution of loss to unde: writers. 
It would, in short, have an appreciable effect on commerce 
generally, and the business of this great shipping port ın par- 
ticular” ‘We trust that this just and accurate view will prevail 
among those 1n a position substantially to help Dı, Doberck in 
his valuable work, 


PROFESSOR FOREL (Morges) writes in the Gazette de Lausanne 
—We are again passing through an eathquake period On 
December 18, 1883, at 625 am, a shock was observed at 
Neufchâtel, on December 22, at 3a m , another one at Cor- 
taillod, and at 4 am at Neufchâtel and Cortallod On 
December 17 and 18 earthquakes were noticed im varous parts 
of Italy, and on December 22, at 3 39 a m, one at Lisbon —A 
rather violent shock, followed by another an hour afterwards, 
was noticed at Laibach on December 31 at 330 a m —At 
Sadikli, near Brussa, an earthquake caused some destruction d 
January 3, fortunately unattended by loss of life —The Siberian 
newspaper Ss:%:7 reports that at Korssa Kowskoje Sjelo on Lake 
Baikal no less than nine earthquakes occurred curing the month 
of September last, ze on the 3rd, 7th, 12th, 14th, 17th, 2oth, 
24th, 27th, and 3oth of that month (old style) —4 sharp shcck, 
causing some alarm, was also felt at Messina at II 30 on the 
night of the 13th inst , but no damage was done 


T AT 525 pm on January 11, at Fort William, a ball of 
hght, shaped like a pear, with the broad end downwards, was 
seen as if suspended midway between Ben Nevis and the Cale- 
donian Valley. It descended till near the surface of the earth, 
and then it burst, lighting the whole valley In colour it 
resembled the electric light. Mr W. Gunn writes fromgBerwick- 
on-Tweed —‘‘On January 11, at 5 33-34 pm, I saw a remarh- 
ably brilliant white meteor—certainly as bright as Venus—rather 
low down in the sky to north-north-west Apparent mot.on about 
in a line from Vega towards a point ın the horizon nearly Miu 
cally below the end of the tail in Ursa Major, seen, for two*or 
three seconds moving slowly, seemed to largely and suddenly 
increase in size and brightness just as ıt was lost to view behind 
sometrees Perhaps this was the bursting seen qt Fort William ” 


THE list of lectures to be delivered before the Association 
Scientifique de France has been published They will be de- 
livered as usual at the Sorbonne, under the control of M Milne 
Edwards, president of this association Some of them will be 
delivered by members of the council of the Association Francaise, 
a rival institution, and it ıs pretty certam that the two societies 
wil be incorporated into one single body The Association 
Scientifique ıs the older of the two, and was created by 
Leverrter about twenty years ago 


WE leain from Sczence that Mr H M, Wilson, in chage of 
one of the topographicaP parties ın Prof A. H Thompson’s 
Wingate division of the U S Geological Survey, su veyed, duiing 
the season of 1883, about ten thousand sqflare miles in North- 
Western New Mexico and North-Eastern Arizona The area 
covered by his work lies between parallels of latitude 36° and 
37°, and extends from meridian 109° to 111°. He also worked 
some smaller detached areas outside of the limits thus indicated 
This region has hitherto remained a zerra incognita, partly on 
account of its aridity and barren condition, and partly on account 
of the difficulty of traversing it So little has been known of it 
that within the area surveyed by Mr Wilson a small moun£azn 
range has been indicated as occupying two places on® the same 
map Oa the engmeer’s map of 1879 it is called Calabesa 
Mountains in the northern place, and Squash Mountains 1n the 
southern , and on the Land-Office Map for 1882 both are n di- 


cated without names, Mr Wilson's work proves that they are 
one and the same, occupying a position very close to that assigned 
to the Squash Mountains 


News has been received in Berlin from the Afigcan traveller, 
Dr Richard Bohm, dated July, 1883, from Qua Mpara, o the 
western shore of Lake Tanganyika, near the estuary of the 
Lufukt River, Dr Bohm and his companion, Pay] Reichardt, 
seem to have settled there for some time Before reaching Qua 
Mpara they met with considerable difficulties, having to combat 
the natives, by whom Di Bohm was seriously wounded He 
left the Belgian station Karema at the end of June, and reached 
Qua Mpaia on July 8 There he was sejzed by a fever, yet he 
retained sufficient energy to complete his zoological invest@gations 
(principally ornithological) and to forward the results to Europe. 
All his collections and his scientific instruments were unfor- 
tunately destroyed Wy fire on the Mto ja Ugalla. Dr Bohm, 
however, set to work again and commenced making new collec- 
tions, which he left at Karema ın safe keeping Amongst other 
things he ıs reported to have discovered a beautiful freshwater 
Meause, with a broad, umbrella-shaped body and numerous long 
and short prehensile filaments , he found it m Lake Tanganytka 
At the same tume a 1eport from Herr Paul Reichardt was received 
describmg in detail the Soho so well known to readers of Living 
stone The animals live together in herds of from six to twenty 
individuals, and build nests on trees at an elevation of 8-19 m , 
the nests measuring from I-1 2m ın diameter Reichardt found 
groups of nests in which he counted over fifty separate nests 
Up to the time of sending the report Reichardt had not succeeded 
1n securing a specirsen DES 


IN the Bolletino of the Hahan y eMciety for 
Deceneber, 1883, Sig Colin continues his valuable notes on the 
information supplied by Cavaliere Lucidli on the topography and 
ethnography of the Uppet Amazons regions The paper is 
accompaniefl by a large map of the Huallaga and Ucayali ver 
basins, based on Petermann’s South America, but corrected and 
supplemented by fresh data furnished by Lucidli The position 
of a large number of tubes, many hitherto unknown, 1s deter- 


" mined along the banks of the head waters of the Amazons, and 


to these is added a list of about sixty others, supplied by Dr 
Colin: ftom the old records and the writing, of recent explorers 
But it 1s obvious that many of these are mere duplicates or even 
triplicates of the same tribes due to careless transcription, 1gnor- 
ance, change of tribal designations, and other sources of con- 
fusion Thus Carapacho and Picambio are only older names of 
the present Catibcs and Remos of the Middle Ucayali. Sowith 
the Amalmacas, Chuntaguius, and Tambas of the older writers, 
who may be safely identified with the modern Amahuacs, Chon- 
taguiros, and Campas respectively Nor, as Colint rightly 
remarks, are these names always distinctly tribal, but the desig- 
nations of mete clans, or small family groups, or members of 
larger divisions These aie continually shifting their locality, 
disappearing, or besoming absorbed in more powerful groups, 
another fruitful source of perplexity in the ethnical terminology 
ofthe Amazons iegions But, after making, all due allowance 
for this uncertain nomenclature, there still remains a surprising 
number of feally distinct tribal groups scattered along the banks 
of the Huallaga, Napo, Ucayali, and other Amazonian streams, 
groups differing from each other always in speech and frequently 
in habits, usages, and physical type 


- ° 

ON January 26 the Berlin Wissenschaftliche Central Verein 

and Humboldt Academy will celebrate the fiftieth anniversary 
of its foundation e 


THE additions to the Zoological Societys Gardens during the 
past week include a Bonnet Monkey (Macacus sucus d) from 
India, presented by Mr Ce&S Norman, two Great Kangaroos 
(Macropus giganteus à 9) from New South Wales, presented 
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vy the Zoological and Acclimatisation Society of Melbourne, a 
Jorsal Squirrel (Serrus hypopysrhus) from Central Amtiica, a 
areater Sylphur-ciested Cockatoo (Cacatua galerita) from 
iustralia, twenty-five Indian Crocodiles (Crocoduus. palustris) 
rom India, deposited 





OUR ASTRONOMICAL COLUMN 


PARALLAXES OF SOUTHERN Srars —We learn from Mr Gill, 
1 M. Astronomer at the Cape, that he has completed a memoir 
m the parallax of some of the piincipal southern stars, founded 
«pon observations by himself and Dr Elkin, the memoir con 
ams investigations on parallax of 
& Centauri (ttvo series with different comparison- 
stars), Sirius, e Indi, Lacaille 9352 (Gould’s star 


y Gu wth proper motiongof 7") , o Endanı, and 8 Cen- 
tau 

a Centauri (two seres with different. comparison- 

By Elkin 4 stars from Gill’s), Suius, e Indi (also with different 


stas), ¢ Tucani, e Eridant and Canopus 
Mr Gull’s important memoir has been communicated to the 
Royal Astronomical Society, and its publication will doubtless 
3e awaited with much interest by astronomets 
The large proper motion of Lacaile 9352 was detected by 
mr Gould, and annouifted in No 2377 of the Astronomische 
Nachrichten The annual P M ın arc of great circle 1s 6" 96 
m the duection 79° 2 Itisastarof 7 5 m in Pocs Austiinus 
Mr Stone’s place fo: 1880 0 15 in 


RA 22h 58m. 5 435, N P D 126? 32' 40" o 


In only one instance has the existence of a laiger proper 
motion been discovged, viz in that of the well known 6 7 m 
Groombridge 1830 1n. Ursa Major, where the amount 1s 7" 05 
e Erdan, 4 4 m* 1, ın RA 3h 15m 8 165, N P D 133°31 
46" 8 for 1880, according to Stone, who attributes*to it an 
annual propet*notion of 3" o 1n the direction 75° 5 Ç Tucanı, 
a fomth magnitude, is n RA oh 13m 48603, NPD e55? 
34’ 49" o for 1880, with an annual prope: motion of 4" 35 on an 
angle of 74° 8, by Stone’s values . 

Mr {ull expects to be in England eaily in February, go Super- 
intend a large amount of official printing, for which he brfogs 
copy with him . 


Pons’ Comet —For a few evenings this comet will form a 
pretty conspicu2us object as 1t descends ın the south-western sl y , 
after 1t ceases to be visible in Europe observations may be con- 
tinued at the p. apnea of the othe: hemisphere for several 
months On March 26 the theoretical intensity of light wl be 
ten times, and a month later, five times, greater than at the 
beginning of September, when the co net was discovered through 
the diligent scrutiny of the heavens, followed up by Mr Brooks, 
who found it consideiably beyond the limits of the sweeping 
ephemerides then ın the possession of observers Mi S C 
Chandler has conjectured that a meteor-stream may be connected 
with this comet MM Schulhof and Bossert’s orbit for 1884 
gives the radiant ın R A 197? 8, Decl + 67° 3 


THE Miyor PLANETS —The Berliner Astronomasches Fahr- 
buch for 1886 contains elements and approximate ephemenides 
for the present year of 231 of the known members of this 
extensive group, only fom therefore being omitted ın the absence 
of the necessary data In addition there afe twenty six accurate 
opposition ephemerides Fou of these small glanets approach 
the eaith, within her mean distance from the sun, in 1884 At 
the end of December No 132 Ætňra, situate 1n. the vicinity of 
a Orionis, will approath the earth within 0 85, and shining as a 
star of the ninth magnitude, will affoid another favouiable 
opportunity for the investigation of solar parallaa, on thè method 
advocated by Mr , Gill 


eSCIENCE IN RUSSIA! 


“HE Memes (Zapiskt) of the Novorossian Society of 
Naturalists, at the University of Odessa, founded only 

in 1873, have already reached thgr eighth volume, and contain 
a good deal of valuable work Confining .our analyss fo the 
last three volumes, we fiotice ın them the following papers — 
In the domain of geology Prof Sintsoff contributes seveial 


1 Memoirs of the Novorosstan Society of. Waturatists (Zapiskt Novo- 
oo OLsclest»a Estestrorspyintcley) voh% v vu and vi 
essa 


papeis One of them is an elaborate monogiaph on the sponges 
from the chalk of Saratoff Revising his former work on the 
same subject, and takıng advantage of the well-known work of 
Prof Zattel, as well as of new extensive collections, M Sintsoff 
creates a number of new species and four new genera Mean- 
droptychium, which he proposes to substitute for those of Celo- 
plychium, Etheridgua, and 1? eisabolutes , Labyrintkolites, closely 
allied to Plocoscyphia , Polyscyphia, akin to the preceding, 
and Zittelispongra The author desciibes (with figures) seven 
spectes of the fist, four species of the second afd the third, and 
one species of the fouith, as well as the following species — 
Cucultspongra triloba, Trautschold, Craticularia cylndrua, 
Mischl , two species of Ven£riculwes, two species of Cosczno- 
pora, Leptophraema simplex, T Smith, Actinossphona radiata, 
Fisch , and the new species Wallrhoa peskowt and Lsoraphinia 
cavata —lhe same autho. contributes a seco id paper on Meso- 
zoic fossils from Simbirsk and Saratoff (the first paper having 
appeared in vol iv), and desciibes the following species — 
Ammonites longispinus and caletanus, Scalaria dupiniana, var 
rhodani, Astarte beaumontu, Panopea neocomuensis, and as 
new species Aporrhais striata-caiinata, Nucula subarduen- 
nensis, and Lucana neutiats —A thud pape: by the same 
autkor contains a description of the following Tertiary fossils of 
Novorossia —D7ezssena rostriformis, Desh , Hydrobia mathilde- 
Joins, Fuchs, Æ dinudiata, Eivchw, Valvata varvadetlss, 
Fuchs, Nerttina danubialhs, Pfei£ , var liturata, Eichw , N 
prevostriana, Partsch , and N capillacea, Biusina, from the 
Phocene, Zrochus rollandianus, d'Orb, Phastanella kischi- 
nere, d'Orb , *and as new spectes Trochus minutus, semi- 
striatus, and elegantulus, Hydrovia substriatula, Amnicola 
cyclostomoutes, and Valvata pseudo adeorbis, fiom the Miocene 
All these fossils are represented in the plates —M_ Prendel con- 
tiibutes a paper on the geological structure of the districts of 
Elizabethgrad and Alexandria, in the government of Kherson 
The rocks are gianites, mostly as schists, and considered by 
the late Barbot-de-Marny as a product of metamorphism of sedi- 
mentary 1ocks, and very small patches of Huroman schists, 
covered with numerous isolated islands of Eocene The whole 
is covered With the ‘‘ White Sands,” where M Prendel has 
found a stem of Cupressonoxylum. sever zovi, Merklin (Miocene ?), 
and with loess, which contains, besides the usual fossils, remains 
of .drctopzys bobac, which does not now extend in Russia south 
of 529-54? N lat —Tne same author contributes (vol vin ) 
another pape: on the crystalline rocks on the Bazavlouk and 
Saksfgan Rivers, right tributaries of the Lower Dnieper The 
paper 1s accoafpanied by a map of coloured sections of micro- 
scopic specimens of ciystalline rocks 

The chief papers in these Memos are however devoted 
to compatative anadony and zoology Without attempting to 
summauise their varied contents, we can merely enumerate 
most of thêm All aie profusely illustiated with plates, In 
the sixth. volume we notice a preluninaiy communication by 
Madame Olga Mechnikoff, on the anatomy of cartilaginous 
fishes , and a note, by Prof H Mechnikoff, on the larva of the 
Anisoplia —M. Repyakoff contributes an elaborate paper on 
the morphology of the Bz yoz0a Without attempting to determine 
the place that the Biyozoz ought to occupy 1n systematic class1- 
fication, the autho: devo'es his special attention to the relations 
between the two great subdivisions of the Endoproc: and Ecto- 
proct Bryozoz, and his pape: 15 a valuable contribution to the 
work undertaken by Nitsche, Hatschek, Joliet, and Barrois — 
M Zabarinsky contributes a paper on the morphology of the 
Hydra —In vol vu M Buchinsky puby-hes a paper on the 
development of the eaithworm, devoting his special attention 
to the development of its mesoderm and of its nervous system, 
—In vol vui M Krasifschik contributes an elaborate paper on 
the development of the Polytrema, and the place 1t occupies with 
regard to other Flagellate , M Repyakoff publishes a note on 
the larvz of the Polygordius flavocapitatus, M Depp, on the 
life of the Macropodes, and M A. Kovalevsky, on the deve- 
lopment of the Chiton —In physiology we notice the researches, 
by M Spno, into the development of bile, being the result of 
vanous experiments, and accompanied with tables showing the 
dependence of 18s amount upon the food 

In botany we find the researches by M. Rishavi on the de- 
velopment of the organs of reproduction in Dasya elegans 
(vol vi), a list of lichens collected on Mount Castel 1n the 
Crimea, and determined by Dr Brutann in Dorpat (vol vu), 
and a work, by M Koyeinthoff, on the anatomical structure of 
the corolla in flowers “Theautho: has extended his researches 
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to a great number of floweis, and has come to the conclusion 
that, however gieat the analogy between the petals and the 
leaves, still the former have a series of well-established anatomi- 
cal features which enable us to characteuse them as well as any 
other part of the plant Some of their anatomical features can 
be explained by the physiological function of the organ, whilst 
the others have no connection with them, and the explanation 
of these peculiarities must be sought for elsewhere—says the 
author—in the yet unknown internal structural form of the plant 
as also, perhaps, in the position occupied. by the flower in the 
whole of its organic life, 

In chemistry and physics we notice two papers, by M Tana- 
tar, on the fumaiic and malemic acids (vol v. ), and on their 
compounds with chlorite {vol vini), by M Klimenko, on the 
lactic and propionic acids (vol. v1), by M Melikov, on the 
compounds of acrilic acid, and by M  Gentch, on electrical 
phenomena observed during the ciffusion of several liquids. 

A paper of general interest, intended to show some relations 
between animals and plants at their lowest degrees of develop- 
ment, is contributed by M Shmankevitch (vol vu) When 
the Flagellate, Amsonema acinus Blutochh—having a relatively 
high organisation—is cultivated for many generations,in a 
medium which is slowly modified, for stance, in sweet Water 
to which a certain amount of lake salt is added, its structure is 
modified, in proportion as the concentration of the solution of 
salt is increased The individuals become less developed, their 
size diminishes, and the feeding-canal loses its former develop- 
ment Numberless intermediate-forms between the Avzzzsonema 
acinus and its new, less developed repiesenfatives, make then 
appearance, as well as between these and the still lower Azzso- 
nema sulcatum, which would be thus but a lower organised 
variety of the former When the concentration of the medium 
in which the Avzsonema lives 1s carried on side by side with a 
change of temperature of the medium, the transformation goes 
further on, and tne lowest Azzzsonem@ are tiansformed on the 
one side mto algze-like oganisms, and in anothe: dnection into 
organisms which seem to belong to the category of fungi The 
individuals not only become smaller, but they give rise also to a 
piogeny long before 1eaching their fullsize — Urdegthe influence 
of the sun’s rays the uncolouied Flagellatee acquue a new physio- 
logical function, and develop chlorophyll —** We see thus,” the 
author says, **the beginnings of two kingdoms, animal and vege- 
table, radiating from one common stem We see the transforma- 
tion of one of them into the othe, not only ın its moiphological 
featmies, but also ın its physiological functions, under th® direct 
influence of physical and chemicalagencies Th@ saline solutions, 
as compared with sweet water, diminish the size of the lower 
organisms, and at the same time they contubute towards the 
development of chlorophyll in the sweet-w&ter algæ, thus giving 
them, so to say, a more vegetable character, togethgr with an in- 
creased productivenes ” And further ‘‘ While descending fiom 
the Antsonema sulcatum to a unicellular alga, we see the regres- 
sive development, a simplification of organisat.on , we descend 
towards the plants containing chlorophyll . While descend- 
ing from the same Azzsonema on another branch, we enter 
into the region of such lower oiganisms which, under the 
influence of another medium, do not develop chlorophyll, and 
having no nutrition from the an, find their food fiom the sub- 
stratum, they could be desciibed as parasitic Rhizopode, and 
this the more as fom the fungoid form we can ascend, under some 
circumstances, not only towards the Amceba-like uncoloured 
Flagellata, but also towards the moving Monad On the 
contrary, by reversusg the physical agencies, we can arrive, from 
the unicellular alga, as well as from the fungoid form, to 
an uncoloured form having the strugtuie of the Azzsonema” 
The researches of A Giard, Cienkowsky, and Famintzyn, 
and some observations by Ray Lankester, seem to be, m the 
author's opinion, in accordance with the above 





PROFESSOR HAECKEL ON THE® QRDERS OF 


THE RADIOLARIA! 


[THE following translation of a recent paper of mme, by 
Miss Nellie Maclagan, has been revised by myself —ERNST 
HAECKEL ] : Sa 

HE ‘‘ Outlime of a Radiolarian System fouifled on Studies 

of the Challenger Radiolana,” published by me m the 
Senarsche Zeitschrift fu» Natururssenschaft(Bd xv pp 418 472), 


 “ Separat-Abdruck aus den Sitzungsgerichten der Jenaischen Gesellschaft 
fur Medicin und Wissenschaft" Jahrg 1883 Sitzung von 16 Februar 








shoitly before starting fo1 Ceylon in October, 1881, gave a ver 
shait survey of the systematic results of the 1esea ches which I hay: 
been carrymg on since 1876 among the inconceivably no» 
Radholatian material of the Challenger collection ®t that tim 
I distmguished in this Rhizopod class seven different orders (p 
421) and 24 families, contaming ın all 630 genera (** Pdromu 
Systematis Radiolarium," Zc, pp 423-472) 1 was able ever 
then to distinguish no less than 2000 new species, and this goodl 
number has since been considerably increased Further invest» 
gations corroborated all the piinerpal essential points of th 
views then briefly given as to the morphologico-phylogenett 
conditions of relation among this Piotista class, but I gradu 
ally came to simplify my views as to the ielation of th 
principal groups, and have now ieduced the seven order 
to fom, which makes the complicated system much,more com 
prehensible 

The systematic airangementeof the 15 familiesggiven m m 
** Monographie der Radiolarien,” 1862 (following Johann Muller 
who first biokeegiound in his treatise, 1858) ‘was essentiall 
improved Ly Richard Hertwig, whose ‘admirable woik on tb 
** Organismus der Radiolaiien,” 1879, thoroughly explained fo 
the first time the difficult histology of these Piotista, and definitel 
determined then unicellular nature, despite all peculiar modif 
cations of the cell structure On the giound of important differ 
ences disaovered by him 1n the structure of the membiane of th 
certial capsule, and the consequent vafying compoitment of th 
passage of pseudopodia, Hertwig distinguished the followin 
six ordeis (Le p 133) —I Zhalasstcollee, monozoic umuuclea 
Radiolaiians, having the capsule membrane preiced *on all sides 
skeleton siliceous, irregulai, o wanting 2 Spa; oz0ea, polyzor 
multinuclear Radiolaiians, having the capsule membrane pierce 
on all sides skeleton siliceous, irregulai, or wanting < 
Peripylea, monozorc uninuclear Radiolaiiai®, having the capsul 
membrane pierced on all sides skeleton siliceous, consisting c 
fenestrated spheres o1 modified fengstrated spleres or disks æ 
Acanthometrea, monozoic uninuclear Radiolarigns, having th 
capsule membrane pierced on all sides skeleton non-siliceous 
consisting of twenty spicules ananged according to J Mullei* 
law 8, Menopyles, monozoic uminuclear Radiolaians, th: 
cfpsule open on one side, and with a peculim porous area 
siwleto& siliceous 6 — 7?:5y/ea, monozoic uninucleare Radic 
lauians , capsule membrane double, with one principal and tw 
acce$sory openings , skeleton siliceous, formed of tubes 

As I found that the important differences m the stiuctme c 
the membrane of the central capsule and the consequent passag 
of the pseudopodia, discovered by Hertwig 1g the compatativel 
limited material at his disposal, were coi10boiajed im then mo 
cscential points by my researches among the widei Would of th 
Challenge: Radiolarna, I adopted his scheme in my “Con 
spectus Ordinum Radiolaimm Classis,” 1881 (Zc p 421), bu 
with this difference, that I divided Heitwig’s Spherozaca mt 
two oideis—Syzibelas:a and Syncollaria The latter, Syscoi 
laria, mcludes the families of the Spheroizoida m the wide 
sense, and, fiom the absence or incompleteness of theeskeleton 
corresponds as a polyzoic group to the monozoic Zhalass.colles 
whilst the former, Symdelarza, cludes the family of the Co: 
lospherida ın the widei sense, and by its spherical, reticulate 
siliceous skeleton corresponds as a polyzoic group to the monc 
zoie Ze spylea 

Recent researches, which have biought to light an mmens 
number of new, leitherto unknown Radiolaians belonging t 
tne last-mentioned groups, have, howevei, convinced me that th 
distinction between the monozoic (solitary) arid the polyzoi 
(social) Radiolarians 1s of much less importance than was foi 
meily supposed ‘They are as insignificgnt and of as little valu 
in forming a system as the differences between monozoic Hy 
diopolyps (eg Hydra, Myr twthela) and polyzoic Hydiopolyy 
(Tubular:a, Coryne), o1 as the differences between solitay I 
fisona (Vos ficella, Trichodina) and social Infusoria (CarcAestum 
Epistys) According to Heitwig, the essential diffeenc 
between the two groups 1s that the solitary Zhalassicollea ai 
uninuclear, the social 52/127 ozeea. (= Symbel@1a) multinuclca 
Neyeithelecs, the cential cap.ule m all Radtolatia (without e 
‘ception) is uninuclea at an eaily stage ard multinuclear lat 
on We would requie to le moie exact about this distinctio 
inasenffch as in the Stherozcea (= as m the Acanthometrea) t 
division of the simple nucleus into a number of nuclei (spo: 
nuclei) takes place at a very early period, whilst m the Thala 
sicollea (as in the otl Radiolaria) ıt only takes place later o: 
This 1elative modification 1s, however, of no standard vah 
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for the systematic distinction. of the orders, and ıs, moreover, | tremely complicated relations of all the forms of each common 
subject to various exceptions ancestral group have the same natural, strong phylogenetic sig- 
Among the new Radiolaria of the groups above mentioned | nification as they have in the compatative anatomy of the Verte- 
^iscovered in the Challenger collection, there weie, moreover, | brata or of the Articulata Butschli was therefore in the nght 
monozo c gnd polyzoic species which coirespond completely, | at the close of his admirable dissertation on the skeletons of the 
even m the spegific characteristics of the skeletal fom For | Cyrtida (1881, 7c P 538), where he lays stress on the fact that 
example, a monozoic Thalassoxanthium has precisely the same | the complicated phylogenesis of this section, so rich m specific 
characteristic spicules as the common cosmopolitan Spherozoum | forms, may be 1egaided as an excellent argument in favom of 
punctatum, but whilst in the latter the small polyzoic central | the doctrine of descent, and that in this way those pains- 
capsule incloses a large cential oil globule and numerous small taking investigations of the mucioscopic wod (which many 
peripheric nuclet, in the forme: the central capsule, which 1s three | ** exact physiologists” consider mere morphological trifling) 
times as large, incloses a single, large cential nucleus and nume- come to be of real importance. 
rous small peripheric oi globules The complete identity of I The Acanthara, which aie distingui hed fiom the three 
the characteristic skeletal form might even lead us to sup | other orders by their organic acanthine sheleton—they never 
pose that a kind of alternation of generation may take place | have a tue siliceous skeleton—correspond on the whole to the 
between the two forms dn the same v ay, a social Collospheia | Acanthometre of J Muller (including, howeve,, part of the 
conesponfis completely to a solita y Cenosphara, the polyzoic | Haltomma), and to the Acanthometee of Hertwig, which he 
Act osphera to the monozoic Cogospha: a, and so forth divides into Acanthomet aa and Acanthophractida I hold the 
On the grund of these observations—the importance of which | remarkable Acéezels to be the ancestral form of this order It 
I shall explam in detail in my woik on the Çhallenger Radio- | was first described by me in 1865, but I have lately found seve- 
laria—I consider the distinction between monozoic and polyzoic | ral forms closely allied. to 1t, partly Astrolopnida, partly Litho- 
Radiolarians (which I contrasted in 1862, according to Muller, as | lophida, in the Challenger collection In Actinehus the sphen- 
Monocytiaria and Polycyttaria) as Ptactically unimportant, and | cal gentral capsule 1s pierced by numerous simple, radial spicules 
for the present connect the polyzoic families in the system 1mme- | (witout defimte number and arrangement) meeting in the centre 
diately with the monozoie, In this way the number of the six | of the capsule Acémelius may be held to have arisen 1mme- 
or seven groups ıs 1educed to fom, as I refer all the groups thus | diately from ActnospAerium by the hardening of the firmer axial 
*ormed to Heitwig's P&ipylea As I have already shown (1881, | fibres m the 1adıal pseudopodia of the latter into 1adial spicules 
7c p 421), these may be again divided in pansinto two principal ! Aclnehus 1s the common ancestial form, on the one hand, of 
«groups or sub classes—into Hlolotrypasta and Merotrypasta The ! the whole Actinehde (Astrolophida and Litholophida), all with 
Holotrypasta (Acantharia and Peripylea, the latter including the | indefinite number*and arrangement of the spicules, and, on the 
Collodarzag Symbelas ta, and Syncollarza) includes all Radiolaria ; other hand, of the remaming Acantharia, m which twenty 
in which the capsule membiane is pierced on all sides by fine | 1adial spicules are mvariably arranged according to J Muller's 
pores, and the psendopodia consequently 1adiate equally on all | law in five four-rayed zones The oldest of these ae the Acan- 
sides The Afcrotn gpasta (Monopylaria and Phaodaria) mclude | thomda (or Acanthometra ın the more limited sense) fiom which 
all those Radiolaria ın which the membrane is pierced at one | the Dorataspida and Diploconida having shells are derived later 
side either by a Single area gf pores or by openings cqnfined to ' on 
a few spots, go that the pseudopodia project from the central} II The Spumellaia, by which I understand Hertwig's Pert- 
capsnle as a sifigle bunch or as slightly Separated bunches e Aylea, Thalassicollea, and Spha ozoea, had been previously united 
The high standard importance of the central capsule for the ' with tolerable accuracy by Ehrenberg, on the giound of observa- 
proper conception of the Radiolaria to which I first diew atten- tions made lay him on the skeletons of the fosa] Radtolaiia of 
tion in my monograph, 1862, has since been recognised *by | the Barbadoes, and opposed to the Nassellaria as Polydictya or 
Hertwgr and most other investigators of these Prot$kta, Sut | Polycystena composita His Spyridina (om Spyrorda) belongs, 
«ecently disputed by Carl Brandt (Afonatsb Berlin, Abad 1881, | ho«evei, to the latte, not to the former ^ All Spumellana 
«P 391) As I ieserve the detailed reasons for my opimdn foi | (which may also ultimately be termed Peitpylaria or Pertpylea) 
«ny work on the Chal/enger Radiolaria, I shall now merely re | have—m contradistinction to the Nassellaria and Pheeodaria—a 
«nark that my more iecent researches have fully corroborated | cential capsule pierced on all sides by fine pores, and agree in 
my former views, and that m all true Radiolaria the central | this respect wih the Acanthari, from which, however, they 
capsule 1s sepaiafed by a distinct membrane from the extra- | are distinguished by the absence of the acanthine skeleton All 
*capsularium (or*external gelatinous soft part) The so-called | Spumellaria may be easily referred to a common ancestral form 
“‘heshwater” Radiolana (which, from absence of the membiane, | —to Acéissa, the sinfplest form of the Thalassicollida, An in- 
aie not Radiolaiia but Helizoa) do not of course furnish any ; teresting spegies belonging to Acéssa was accurately described 
counter-proof Brandt’s eironeous assertion rests upon the ex- ' by Hertwig 1n 1870, undei the name Thalassolampe primordialts 
tremely lunited amount of material investigated by him Care- | (** Organismus," p 32, taf m fig 5) It has neither the extia- 
ful investigation enabled me to discover the capsule, even in all , capsula: alveola of 7halassolampe nor the inti acapsular alveola 
Species zach he regards as “without capsule” In isolated | of Zhalasstcolla I observed another species of the genus, which 
species, however, the capsule membrane is somewhat late in | I shall describe late: in detail, as Actissa princeps m Ceylon, 
formmg a definite boundary between the capsule and the gela- | 1881  Achssa certainly represents the simplest possible Radio- 
tinous sheath (sometimes just before the formation of spores), | lauan foim, ın a mea-ure the actual embodiment of the simplest 
whilst in otleer cases it usually takes places at a very early stage | ideal type of this whole Rhizopod class, Ina phylogenetic sense it 
I therefore mamtam now, as formeily, that the chief character may therefore claim to be regarded as the ancestial form not 
of the class 1s the differentiation of the unicellular body into two , only of all Spumellaria, but perhaps als» of all Radiolaria All 
essential, principal component parts, viz the inner central cap- ' Collodarta (the solitary Thalassicollida and Thalassospherida, the 
sule with nucleus and membrane, and the outer gelatinous sheath ; social Collozoida and Spheerozoida) are derived immediately 
with matrix and forest of pseudopodia On tl other hand, 1t : fiom it, then all Spharelata The aneestral group of the 
is immaterial whether ‘‘yellow cells” (o1 ** zooxanthella ”) are ! latte: section, which is richest of all in specific forms, is the 
present or not I found them wantmg in many cases, though ! Sphevoida (oi Sphenda\, and, fist among them, the Mono- 
they aie usually present I therefore agree with Cienkoroshy, , sphzerida, furnished with a simple, fenestiated spheiical shell, 
ind regaid the symbiosis of these unicellular Algee as an acci- | F 10m the latter all the otheis, vız Pylonıda, Zygastıda, Discoida, 
iental and not an essential phenomenon They are in no way ı and Lithelida, can be denved without dıfficulty 
I 
f 
| 


1ecessary for the enouishment of the Radiolaria, though they III The Nassellmia, which correspond on the whole to 
nay be important agents 1n the matter Hertwig's Monopylea, had already been defined by Ehrenberg as 

Meantime I am convinced that the four oideis of the class Monodycta or Polycystina solitas ta, m contiast to his Spumellaria, 
Radiolaria, dcanmar2a, Spumellaria, Nassellasia, and Pheodaria His definition was correct on the whole, though the Spyrzdina 
epresent four distinct, perfectly natmal, principal divisions, In (our Spyrorda), which he places among the latter, belong 1ather 
‘ach of these fom orders the numerous forms belonging to if, | to the former Hertwig was the fist to determine correctly the 
lespite their astonishing variety, mpy be referred by moipholo- essentia] characters of this laige ordei, so wonderfully rich in 
3ical comparison to g common primitive forms which mdy shere- forms, viz thessimple area of por at one pole of the capsule 
‘ove be regarded as therr ancestral form in a phylogenetic sense ' axis, 1879 (Zc ), and I would therefore have retamed his name, 
This phylogenetic view of the four orders as dis'inct monophy- Monopylea or Monopylaria, for the entire ordei, had it not been 
etic groups is justified by the fact that the 1emarkable and ex- equally suitable to ] art of the Pheeodaria I therefore piefer 
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Ehrenberg's older nomenclatue Like Hertwig, I regard the 
skeletonless Cystsd:um verme, discovered by him (Zc pp 87, 
136, taf vu fig. I) as the ancestral form of the orde Cys- 
“dium inerme is distinguished essentially from Actssa by the 
restriction of the capsule pores to a single area, and the con- 
sequent monaxonous fundamental form of the central capsule 
All other Nassellaria are derived from Cystidzum by the 
development of a characteristic siliceous skeleton Hertwig 
assumes that there aie at least two or three entirely different 
original forms for the Nassellaria skeleton, viz a simple 
siüiceous ring (Lthocwcus) for the Cricoid skeleton of the 
Acanthodesmida and Zygocystide, and a triradial siliceous 
framework consisting of thee spicules umted at one point 
(Plagiacantka) for the Plagiacanthida and Cystida (Zc p 126, 
&c) I then endeavoured to refer these two fundamental foims 
to a single form, as I made out the combination of the simple 
siliceous ring and the triradial framework in many Cystida and 
Spyroida (or Zygocystida) In my‘ Prodromas” (October, 1881, 
Zc pp 423-444) I divided the Nassellaria order into five 
fa mies, and placed the Plectda (with triradial siliceous frame- 
work) as the common ancestral group From it I dertved first 
all the Cystida, from these again the Botrvoida and Spyrida 
(=Zygocystida), and from the latter the Stephida (= Cn- 
coidea) At the same time, and quite independently of mye re- 
searches, Butschli was busy with the same morphological 
problem, and arrived at essentially the same conclusion, except 
that he reversed the phylogenetic series of the forms In his 
admirable treatise on the skeletons of the Cystida (also dated 
October, 1881, published in the Ze f wissen Zoologie, 1882, 
bd. 36, p 485) he tries to prove the morpholégical connection 
of all Nassellaria (his Cr:cordea), but regards the Stephida 
(= Acanthodesmida) as the primitive ancestral form, not as 
the last degenerated scion, an opinion which I myself for- 
merly shared (compare Hertwig, 1879, p 126) Which of 
these two opinions 1s correct cannot bedetermined at present Im- 
portant facts favour my present view, that the triradial siliceous 
framework may be the common ancestral form of all Nassellaria 
(Triplagea, Plagiacantha) Again, other important facts favour 
Butschh's view that this ancestral form may be the simple 
siliceous ring (Lithocercus, Monostephus) Finally there are 
good grounds for supporting Hertwig’s opinion, that both these 
ancestral forms (the triradial and the annular) may have ari:en 
independently from the skeletonless Cystidrum I shall discuss 
this difficult and interesting question at length in my work on 
the Challenger Radiolaria 

IV The Pheodaria were only known up to 1876 by*tbreg 
types described by me in 1862 (Asslocantha, ArMosphera, Calo- 
dendrum) By the discovery of numerous forms in the Chal- 
lenger collection this has since acquired an importance of which 
we had no previous idea, as those Rad@olarians far smpass 
all others both im size and singularity of form, as well as in 
peculiai combinations of structure In my preliminary paper on 
the Pheeodaria, 1879 (Jena Naturwessen Susungsb , December 
12) I distinguished 10 families with 38 genera, a number which 
has since been increased considerably hy the continuous and 
astonishing discovery of new forms As in the majority of 
these the skeleton 1s composed of hollow, siliceous tubes (differ- 
ing therefore from that of all other Radiolarans), I termed the 
whole order Pansolema, 1878 (‘‘ Protistemerch,” p 102) This 
name, however, suits all members of the family as little as the 
name Z7:5y/ea, proposed by Hertwig, 1879 On the other hand, 
the present name JPAeedar:a indicates the common charac- 
teristic of the whole order, the peculiar pågodium, a voluminous, 
dark body of pigment, lying excentrically outside the central 
capsule The latter 1s, moreover, universally distinguished by 
its double membrane and by the pecul'ar opening furmshed with 
a radiated operculum, which hes at the pole of the axis, and may 
therefore be termed the piimctpal opening. In addition to it 
there are usually (though by no means invariably) two small 
accessory openings, lying one beside the other at the opposite 
(aboral) pole Sometimes there are more than two, whilst at 
other times they are entirely wanting — Despite the extraordinary 
diversity of the peculiar, and often very complicated siliceous 
sheleton, all Pheeodaria may likewise be derived from a common 
ancestral form—the skeletonless Pheodina — * 

The further phylogenetic question, whether all the hypothetic 
primitive forms aheady mefitioned of the four Radiolarian 
ordeis can be referred to a single common pumutive form, may 
now in all probability be decided in the affirmative. From 
Actissa the parent foim of the Spumellaria, the ancestral form of 
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the thiee other orders may be denved without difficulty Ach- 
ruius, the ancestial form of the Acanthaiia, may bave arisen 
from Actssa by the thickening of part of the radial pseudopodi, 
into acanthine spicules Cystzdzzt, the probable ancestral form 
of tre Nassellaria, may be derived from Actssa by theeores of the 
capsule membrane, originally developed equallyeand on all sides, 
beccming restricted to a singledistinct porous area P/acodiza, 
the ancestral form of the *hæodarıa may have arisen in. asimilar 
way from Actssa by the porous area becoming ieplaced by a 
single, simple opening, o1 small, additional, acceSso1y openings, 
still being Jeft, whilst at the same time the capsule membrane 
became double, and the pigment mass of the phzodimm de- 
posited excentrically round ıt Whilst, on the one hand, the 
sumplest Spumellaria form, Acézssa, may be easily accepted as the 
ancestral form of all Radiolaria, Actimospharium and Actino- 
phrys show, on the othe- band, how*it may be derjved from 
the simplest Rh'zopoda 


(To be continued ) e 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Tar Technical Schools m connection with the University 
College, Nottingham, wil: be formally opened by Sir Frederick 
Biarwell qn the 24th inst. 


Mr J T Duny, M Sc, Demonstiafbr in Chemistry at the 
College of Science, Newcastle, and formerly L'emonstratoi m 
Physics, has been appointed Science Master and Director of the 
Chemical Laboratory in the High School for Boys, *Gateshead 
In the Gateshead High School, which opened m May 1883, 
there are already about 175 boys, and it 1s intended that all the 
boys shall learn Physics and Chemistry at some period of their 
school course e 





° SCIENTIFIC SERIALS e 

Journal of Franklin Institute, vol cxvi No 696, Decembei, 
1883 —The cheapest pomt of cut off, by W D Marks Pa 
nally based on, and in criticism of, a pievious paper by Mr 
Hill $-Expeiiments upon non conducting covermgs for steam 
pipes, by Prof J M Ordway In this research caloftmeter: 
are used, consisting of shezt-brass vessels so shaped that they car 
be c.amped together outside the steam pipe, mclosing a knowr 
length of it and of its covering Of more than fifty substance: 
tried, simple hair-felt with a cheap cover of burlap proved best , 
seventeen other composicions owed their afficency to hair 
Asbestos hard pressed was a very bad material ,et was non con- 
ducÉve only m the downy state when full of ar —Pressure attam- 
able by the use of the ‘‘ Diop Press," by Prof R H Thuston, 
These presses appear to be very efficient for forging hot iron — 
The theory of turbines, by Prof R H Thurston This is the 
first part of an abstiact of a most valuable mathematical discus: 
sion of the subject —A new valve-motion, by Carl Angstrom 
This ıs a so-called ‘‘radial” valve motion, resembling *those o 
Brown, Marshall, and Joy —-A simple and sensitive thermostat. 
by Dr N A Randolph, designed for mcubation and othe: 
experiments ın the physiological laboratory The adjustment x: 
obtained by the more or less closing of the orifice for the gas by 
the expansion of alcohol causing mercuiy to rise toward the 
orifice 


. 

Annalen der Physik und Chemie, xx No 12 (a), December, 
1883 —On the @ondensation of carbonic acid on smooth surface: 
of glass, by Piof R Bunsen The condensation of the ga: 
goes on for years, in spite of continual changes of density anc 
pressure In three years each square centimetre absorbs, a 
standard pressure and tempeiature, 5 135 cubic centimetres of 
the gas, about two-thirds of this amount being absorbed duiing 
the first yea —Density proportions of normal salt solutions, b 
C Bender —The law of rotational dispersion, by E. Lommel — 
A simple method of mvestigating the thermo-, actino-, and piezo 
electiicity of ciystals, by Prof A. Kundt comsists ın applyin; 
Lichtenberg’s powde: —On the measurement of electric force 
by means of the electric mil, by D Kaempfer —On the ques 
tion whether the condensatiog of steam produces electrification 
by S, Malischer —On the influence of the „hardness of steel o: 
its ragnetisability, by V Strouhal and C. Barus, also, on th 
influence of annealing on the 1etentivity of the magnet, by thi 
same authors Theseeare two very elaborate and importan 
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~ papers, covering the ground of many previous scattered re 
searches The first gives the cuiious result that, to obtain the 
highest pogsible degree of magnetisation, short magnets should 
be tempered glass hard, but long magnets should be at the other 
extreme of softness The second research gives the result that 
the most constant magnets are those which, after fairly hard 
tempering, are annealed for twenty to thirty hours by heating in 
a steam bath,ethen magnetised, finally heated in steam for five 
hours more —Correction, by A Guébhard, relative to his elec- 
tiochemical figures —Use of the method of ‘‘ Schlieren” for 
investigating intrusions in quartz, by A Kundt —On absolute 
measure, by Piof C Bohn 


Journal de Physique, t u No 23, Novembei, 1883 —A 
Potier, og the experimerfts of Wroblewski and Oltzewslu on the 
liquefaction of oxygen, nitrogen, and carbonic oxide —B Elie, 
electrodynamic and magnetie potentials in elasticity —A 
Terquem, description of a new cathetometer of M Dumoulin 
Froment This cathetomete is divided ento two parts—a 
vertical standaid scale mounted on three levelling feet, to be set 
up near the apparatus, and a levelled observing telescope sliding 
upon another vertical stem to be set up at a distance, this second 
part of the apparatus being just an ordinary cathetometer with- 
out a scale —Bichat and Blondlot, influence of pressure on the 
electric difference between a liquid and a metal m contact — 
Krouchkoll, on nnmersion currents and on those due to the 
movement of a metal m a liquid, and on cunents of emersion — 
E H Hall, abstracts (by M Leduc) of papeis on so-called 
agua coefficient —Aug Right, on Halls phenomenon 
Righi finds this phenomenon to be 5000 times as strong ın bis- 
muth asin gold The process by which his film of bismuth, 
only o 079 mm ın thickness, was procured is not stated —H 


Pans, 188$,econtam —A paper by M Hamy, on the interpreta- 
tion of an inscription on the Mexican stone tablet in the Meum 
of the Trocadéro, supposed by him to refer to the foundation, in 
1483, of the temple of the great Aztec divinity, Ehutzilopoehth 
— Oy the special frequency m criminals and ın the ingarle of an 
anomalous medial occipital fossa, by Prof Lombroso —@h the 
significance of the interlaced hearts common in the orngmenta- 
tion of rings, crosses, &c, in use in La Bretagne and La 
Vendée, by M Bonnemére, who regards them as of medieval 
origin, and connected with mairiage, while Madame Clémence 
Royer showed that they were of modern design, and 1eligious 
in charagter, Sepresentmg the hearts of Jesus and the Virgin, as 
symbolised ın the convents of the Sacré Coeur —A communica- 
tion from Madame Clémence Royer, setting forth her claim to 
be regarded as the first person who pointed out that Lamarck 
was the true father of the theory of evolution, she having ex- 
pounded his doctrines in a course of lectures on philosophy 
given by her 1n 1859-60 —On the explorations of the Grotto des 
Cotté$ in Poitou, by M de Rochebiune The finds exhibit 
fossil bones m great abundance, well-cut flints, and a human 
skeleton, which has been submitted to M de Moitillet.—On the 
Chelléandeposits of Ternifine, ın Algiers, by M le Dr Tom- 
masını These contain remains of so called Elephas atlanticus 
—On Prof, Putnam’s 1ecent explorations of Kjokkenmoddings, 
mounds, ash-pits, and stone-graves in Maine, Ohio, and Tennes- 
see, by M. de Nadaillac —On a more correct mode of classifying 
the colour of the eyes and hair in reference te the determination 
of ethnic characteristics, by M Ikow —On the ‘‘ Er Fousen,” 
o1 pit-graves in St Pierre-Quiberon, in La Bretagne, by M 
Gaillard —On the £hthropomrtric dete: mination of the principal 
races of France, by M le Dr Collgnon A detailed and 
exhaustive treatise, ın which the author, after setting apart a 
distinct group qf Frenchmen, considers the rest of the French 
nation, somewhat arbitrarily, under four heads—Celts, Cimn, 
*Lonamians," and so-called ‘‘ Mediterranéens.” Under the 
latte: term hg treats of those south-western races of France, 
whose chief source of origin 1s the Eastern Pyrenees, and who 
designate themselves as Catalans —On the craniometricestudy of 
plagiocephalics, by M le Dr Manouvrier, bearing on the 
question af cerebral asymetry®as a characteristic ef superior 
brain-capacity —On anomalous muscles in man, by le Dr 
Testut —Note on the vaiious objects of fetish from Upper 
Ogooe, by M Delisle In the discussion to which the com- 
munication gave rise, M de Moitillet maintained. the view, to 
which he has frequently given expression, that in Africa 
originated the use of iran for industital purposes, while the ! 
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Roiti, on Hall’s pRenomenon in liquids —H Koch, on magneto- P 
electric rotations 
Bulletins de la Société dA nthropologve de Paris, tom vi fasc. 3, 
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African was the only savage who knew how to extract and work 
the metal In the iron projectile arms from the Congo M de 
Mortillet believes we have analogous weapons to those seen m 
the hands of the Assyrian kings when represented as engaged in 
hon-hunting —On the decrease of the population in France, by 
M Lagneau ‘This decrease was known to amount to seven for 
every hundred inhabitants in twenty-six Departments, although 
there were only eight of these in which the deaths exceeded the 
births —On the ‘‘ Questionnaire de Sociolegie et d'Ethno 

giaphie” of the Society, drawn up by MM Hay, Hovelacque, 
and Vinson, and submitted by them to their confrères —On two 
crania found in the Department de la Drôme, by M le Dı 

Delisle One of these ıs dolichocephalic, and similar to the 
Cro-Magnon type, the other ıs brachiocephalic — On the 
dangers of premature exercise of the higher intellectual faculties 
and of the physical powers in relation to the present excessive 
academic requirements and early term of mulitary service in 
Fiance, by M Dally —On M  Testut's elaborate prehistoric 
chart of La Dordogne, by M Hamy —On the practices and 
superstitions which prevail in Artois and Picardy m connection 
with bees, by M E T Hamy Such practices in no way differ 
fign those described in the ** Georgics,” excepting ın as far as 
concerns the aspersion of the hive with holy water by the modein 
peasant bee-cultivator, In Artois, as ın Berry, when the 
master of the house dies his hives must be covered with black, 
and the fact of his decease whispered to the bees to avert their 
otherwise inevitable death —On some cephalometric determina- 
tions on the livgng subject ın Greece, by M Apostohdes He 
consiners that the people of the Peloponnesus have best preserved 
the dolichocephalic type of the ancient Gieeks, as shown m the 
crania of tombs belonging to the fourth century 8 c —The first 
art of a paper by M de Ujfalvy on the “ Kafirs-Siapochs," o1 
** Black-robed" tribe of the Hindoo-Koosh 


Archives of the Physical and Natural Sciences, Geneva, Nov 
15, 1883 —Researches on the absorption of the ultra-violet rays 
by aqueous and vitreous humours, albuminoids, and other sub- 
stances, by M J L Soret —On electrolytic condensers, by Dr 
C E Guylaume —Sixty sixth session of the Helvetic Society of 
Natural Sciences held at Zurich in August, 1883 Report on the 
Geological Session, president, Prof Suess of Vienna Papers 
weie read on the structure of the Alps, by the President, who 
rejected the theory of upheaval, denying the existence of any 
natural motive power capable of raising lofty mountain 1anges , 
on fhe old glaciers of the northern slopes of the Alps, by M 
Alph Favree on the climateric zones during the Jurassic and 
Chalk epochs, by Prof Neumayr of Vienna, on the Kimmer- 
idge formations of the Vaude Alps, by M. Schardt of Mon- 
treux, on the fossils of the same geological area, by M de 
Loriol, on the physical and chemical chang ~» undergone by 
rocks subféct to glacial pressure, by Prof Muhiberg of Aarau, 
on some specimens of spath fluor recently found in the dolomitic 
limestones of Tiolerengraben, Valais, by M kd de Fellenberg , on 
the hydrographic system of the Jura range in the canton of Neu- 
chatel, by M Jaccard, on the mollasse and glacial formations 
of Upper Suabia, by M. Probst of Essendorff, on the gypsum 
formations of Vorailberg, by M Chavannes , on a sectional pro- 
file of the Schlossberg ın the Titlis 1ange, showing the geologi- 
cal dispositions of the limestone rocks of the twelfth shect 
in Dufour’s map, by Dr C  Moesch of Zurich, on the 
fauna of the coal and limestone formations in the Permmn 
system of Bohemia, by Dr A Fritsch, on an ancient post- 
Glacial lacustrine basin in the Soleure gistrict, formed by three 
concentiic frontal moraines, slight traces of which still *urvive 
in the Aar valley, by M Alph Favre, on the earthquake at 
Ischia, by Prof Sues? 

Nachrichten of the Royal Society of Sciences and of the 
Uniwersity of Gottingen, July 30, 1883 —On some historical docu- 
ments connected with the history of Bavaria during the fourteenth 
century, by Ludwig Weiland —Remarks on Jacobi’s theory of 
elliptical functions, with special reference to his logarithm of 
theta functions (continued), by A Ennepe 
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Royal Society, December 20, 1883 —‘‘ Note on the Consti- 
tution of Chlorophyll” „By Edward Schunck, F R S 

The autho: having for some time been engaged ın examining 
the derivatives of chlorophyll, the question of the constitytion of 
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that body presented itself Whatever chlorophyll may be fiom 
a physiological point of view, for the chemist it is simply an 
organic colouring matter Tne colourmng matters occurring 
naturally ın the organs of plants and animals are of several kinds 
The greater number belong to the class of so called glucosides, 
24 bodies which by decomposition with acids or ferments yield 
some land of glucose or sugar as one of the procucts The 
author was led to suspect that chlorophyll might tuen out to be 
a glucoside, its ganeral properties being such as characterise that 
class of compounds To prove this by duect experiment was 
almost impossible, on account of the difficulty ın preparing 
chlorophyll ın a state of purity, but the authoiádescribes some 
experiments made with solutions of chlorophyll, wh.ch tend to 
show that when decomposed with acids it does behave as a 
glucoside, splitting up into glucose and other bodies, the phyllo- 
cyanm and phylloxanthin of Fremy being? products that are 
formed at the same time 


Mathematical Society, January 10 —S Roberts, FR S, 
vice-president, ın the chau —Messrs D  Biockelbank and 
Asutosh Mukhopadhyay were elected members, and Messis 
Fortey and Heppel admitted mto che Society —The Chairman 
spcke upon the late Mr C W Merrifields mathematical work 
ana upon his services to the Society, and concluded his remarks 
by reading the words of a vote of condolence with the family of 
the deceased which the Council had requested the President to 
communicate to them —Mr A Buchhe:m stated an extension of 
Pascal’s theorem to space of three dimensions, and communicated 
a paper on the theory of screws in elliptic spate His special 
object was to show that Grassmann’s ** Ausdehnungslehre ” sup- 
plies all the necessary materials for 2 calculus of screws in elliptic 
space, and that Clifford was apparently led to construct his 
theory of biquateinions by the want o? such a calculus —Mr 
H Fortey read a paper on contacts and isolations, a problem in 
permutations —Mr ‘Tucker presented a paper by P10f. H Lamb 
on the induct'on of electric currents 1n cylindiical and spherical 
conductors, and spoke on a group of circles which are connected 
with the ‘‘triplicate-ratio” circle 
e. 

EDINBURGH 

Royal Physical Society, December 19, 1883 —Dr. R H 
Traquair, F R S , president, ın the chair —The following office- 
bearers were elected for the year 1883-84, viz Presidents, 
Dr R H Traquar, F.RS, B N Peach FRSE, 
FGS, J A Have-Brown, FRSE, FZS, Secrefary,e 
Robert Gray, V P R S E., Assistant Secretary, fohn Gibson, 
Tieasurei, Charles Prentice, CA, FRSE , Libranan, 
J- T. Gray, MA —The following papers were read, 
viz. —Notes on the genus Gyracanthus, b$ Dr H Traquair, 
F R.S —On a specimen of Pecopteris ın circinate, vernation 
with remarks on the genera Spiropteris and Rhizomopteris of 
Schimper, by Robert Kidston, F G S —On a new species of 
Schutzia from the calciferous sandstones of Scotland, by R. 
Kidston, F G S —On the structure of Sarcodictyon, by Prof 
W A Hedman, F R S E—Notes on the islands of Sula 
Sgeir or North Barra and North Rona, with a list of the birds 
inhabitng them, by Mr John Swmburne. Specimens of eggs 
from the islands were also exhibited —Mr J A Harvie Brown, 
F ZS, exhibited, with remarks, a specimen of the Little Gull 
(Larus minutus), shot m the island of North Uist —Mr Hoyle 
exhibited, with remarks, a skeleton of the extinct Moa (Dızo ns 
didiformis) ~Dr Traquair exhibited a specimen of the Osprey 
(Pandion halieetus), shot m Midlothian —Prof Arch, Geikie, 
F RS, was elected an honorary Fellow of the Society 


Mathematical Society, January 11°—Mr Thomas Mur, 
F R.S E, president, in the chair —Pirof Chrystal delivered an 
addiess on surfaces of the second order, in which he advocated 
strongly the study of the properties of these surfaces from the 
surfaces themselves The address was illustrated by a large 
number of beautiful models in wood, plaster, Gargboard, and 
thiead —Prof Tait communicated an analytical note, and one 


or two geometrical problems were discussed 
. 


DUBLIN 


Royal Society, December 17% 1883 —Rev Dı S, Haughton, 
F R S., m the chair —On the Ringhals or Cape Cobra, by M 
G R. O’Reilly The author briefly describes some of the 
habits of this snake (Sesedon hemachates), called **apimmpi" by 
the Kafirs He is peculiarly subjec? to fear, but, when com- 
pelled, fights savagely — Raismg one-third of his length perpen- 
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dicalaily, and with expanded hood, he advances, dashing his 
head 1epeatedly to the ground and hissing furiously Should he 
come close enough, he stukes repeatedly, not opeg-mouthed, 
but only with the point of the fangs that protrude «lightly 
downwards over the lower hp But little poison 1s intyduced 
into the superficial wound produced m this way, and such wounds 
21e not nearly so often fatal as those produced by the puff-adder 
There 15, 30wever, a time when the Ringhals, 15 much moie to 
be dreaded When driven to an extremity, he sometimes sub- 
s.des into a kind of swoon, and lies as 1f dead with his mouth 
somewhat gaping, but woe to the man who should cuuously ven- 
ture his finger therein, 1t would be instantly locked as in a vice, 
the fangs would be buried in the flesh, and the poison would 
flow anceasingly He will not let go,qbut, like a bulldog, will 
allow himself to be beaten to death 1athe: than relufjuish his 
hold  Waen he finds fatigue coming on, he exerts himself to 
hold the faster, and each new exfrtion causes the dfhdly venom 
to flow more and more By degrees fatigue overcomes him, and 
irch by inch, fiofn the tail upwards, his muscles lose their 
rigidity, till at last after perhaps a quarter of an hour, finding him- 
self unable to hold on any longer, he lets go Then if again 
attacked he fights anew, apparently as fresh as evei , but if 
allowed a ttle peace he will he still a few moments, and then 
calmly glide away to feast again on the frogs in the sedges, or 
sun h:mselffence more by the heated rowks on the hillside — 
On moie convement equivalents for converting British into 
metrical measures than those hitherto in use, by G Johnstone 
Stoney, D Sc, F.RS Capt Clarke’s determination of the 
length of the British ynd in metrical measure, made*at South- 
ampton m 1866 for the Ordnance Survey (see Philosophical 
Transactions for 1867), differs by a small amount from that 
which had previously been made by Capt Keter, and it ıs note- 
worthy that the small difference between these excessively care 
ful determinations 1s greater than the differencee between Capt. 
Claike’s determination and the very {fmple equivalent, 


The yaid = 914 4 millimetres , 


so tha the oatstanding eiror which will be incuued if this very 
convenient number is adopted ıs of an amount which 1s map- 
precia Sle in ordinary good scientific work It 1s less than the 
expasciorPproduced in iron standards of length by one degfee of 
temperature Agam, the pound avondupois differs, according 
to Pro? Miller's determination (which 1s the most elaborate we 
possess), from the simple equivalent, 


The pound = 453 6 grammes, . 


by only one-quarter of a gram avoirdupois in s, kilogramme 
This es about 1/70 of the correction which would have to be 
made m weighing watei in order to reduce its apparent weight 
to its weight in vacuo, and ıs of small account even in carefully 
corducted scientific work The value of the gallon, which fol- 
lows from Capt Clarke’s determination of the metre, 1s 
I 090027 times that adopted m Dowling’s Metrical Tables, and 
differs zrom the simple equivalent, e. 


The gallon — 4544 cubic centimetres, 


by an amount which is less than a cubic. centimetre in ten litres, 
an error which is imappreciable , measures of cafacity not 
admitting of being compared so closely as weights and measures 
of length Hence we may take as our fundamental units— 


The yard = 914 4 millimetres, 


with an error of dess than a fifth-metret! ın the metre, on the 
authority of Capt Clarke , 


The pound = 453 6 grammes, 


with an erro of one-quarter of a gram avoirdupois in a 
kilogramrie, on the authority of Prof, Miller, 


The gallon = 4544 cubic centimetres, 


with an error of less than one cubic centimetre in ten litres, on 
the authority of the best previous determinations corrected by 
Capt Clarke’s It 1s a truly remarkable circumstance that the 
first of ghese numbers happens to be divisible by 3? and 23, the 
secónd by 2? and 7, and the third by 26  Divisors more con- 
venient could hardly have been chosen for dealing with the 
disoidesly way ın which British measures are subdivided They 
furnish the following tables, which* may be safely re- 
commended — 

1 By metrets are to be understood decımal subdıvısıons of the metre The 


fifth-metret ıs tke fifth of these, or the hundred-thousandth of a metre It 
1s about the diameter of one of the red disks in human blood 
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TABLE I-—Jfeasures of Length 





The yad = 914 4 millimetres 
The foot = 3048 js x 
Theinch = 25:4 33 


e TABLE II — Weights 
* The pound = 453 6 grammes 
The half-pound = 2268 s 
The quaiter pound = 113 4 
The ounce 28 35 4s 
The giain O648  ,, 


"hs last ‘gives the gramme = 15 43210 grams, a number 
hich 1t 15 singulaily easy to recollect ] 


TABLE ITI Measures of Capacity 


Ht 


Fhe gallon = 4544. cubic centrmeties 
The quat = 1136 35 

The pint = 508 " 

The half pnt = 284 55 

'The noggin = 142 » ° 
rThe fluid ounce = 284 2 


=f any person using these tables wishes to cary refinement 
irther, he may do so by subtracting one m every hundred 
iousand after using Table I, by subtracting one in sixty 
ousand afte: using Table II, and by subtracting one m ten 
iousand afte: using Table III These conections “will carry 
ccuracy to the limit of Prof Millers and Capt Clarke’s 
eterminations —R J Moss, FCS, showed an experiment 
lustrating jhe use of Rohibach's heavy liquid—a solution of 
aric and mtreuric 1odides — Minute garnets occurring ın Dublin 
ianite were separated from the roughly pulverised rock in a 
ate of purity, and m quantity quite sufficient for an exhaustive 
nalysis 
SYDNEY 


Linnean Socfety of New South Wales, October 31, 1883 
-The Presidant, C S. Wilkinson, F G S , ın the chair —The 
ollowing papers were read —Occasional notes on plants gi 
‘enous in the immediate neighbourhood of Sydney, No 5, by 
tdward Haviland —Notes on the temperature of the body of 

she Echidna hystrix, by N de Miklouho Maclay  Thiseis*a 
letaile@ account of some experiments made by the wWaittergat 
3risbane in July, 1879 He found, after observations carefully 
nade on two occasions, that the average temperature of the 
ody of the Echidna ıs 25°C, equal to 78° F., or very httle 
nore than that of fish, and about 25° unde that of mam- 
nals geneially —Qn the Plagiostomata of the Pacific, part 1, by 
N de Miklouhg Maclay and William Macleay, F L S The 
ontinuatiofi of à paper by the same authors, written some years 
yack, on the genus Heterodontus The present paper gives de- 
criptions and illustiations of a new species from Japan, named 
Heterodontus japonicus —Notes on some reptiles from the Her- 
bert River, Queensland, by William Macleay, F.L S In this 
paper, after enumerating all the Reptilia contained m the collec- 
tion sen to him by Mr Boyd from the Herbert Rive, Mr 

Macleay describes as new a lizard, Zrarıs boyd, and three 
snakes, Z*ofedonotus angusticeps, Dendrophis biloreals, and 
Herbertophis plumbeus, the latte: a new genus allied to Coronella 

—Notes on Some customs of the aboriginal tribes of the Albert 
District, New South Wales, by C S Wilkinson, F.G S , presi- 
dent The President read some notes furnished him by Mr W 

H J Slee, the Government Inspector ofe Mines, regarding a 
singular ceremony which the aboriginal tribes of the Mount 
Poole district perform, when, as ıs often the cfSe in that and 
tegion, they need rain Occasionally pieces of tbe fibrous 
variety of gypsum, Sagin-spai, are found by the natives, who 
highly value them and call them ‘‘rain-stones,” for they believe 
‘hat the Grea: Sprit uses them ın producing ran The Prea- 
lent exhibited one of the **1ain-stones" which had been secmed. 
oy Mi Slee, who ¢vitnessed the ceremony when performed two 
;eais ago by the Mount Poole and Mokley tribes —On the brain 
of Grey's whale (Kogza grey), by Wiliam A Haswell, M.A 

—On a new genv& of fishes from Port Jackson, by Wm Macleay, 
FLS Thi paper consists of the description of a large fish 
taken a few Gays ago in a seme net at Watson's Bay. It 1s ef 
the family CirzAitwe, and somew&at allied to the genus Chz/o- 
dactylus The geneaic name given to it 1s-Pselocrani, from 
tts naked head, and the Specific name Coxz, in honom of the 
President of the Commissioners for Fisheries of New South 
Wales This fish was exhibited by $f: Morton, Assistant 
Curator, Australian Museum 
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Royal Society of New South Wales, Octobe 3,4883 — 
Hon Prof Smith, C M G., president, in the chair —Two new 
members were elected and thirty-five donations recerved —A 
paper by H Ling Roth, F M S, on the roots of the sugar cane, 
was read —Mr H C Russell exhibited a modification of 
Faure’s bichiomate battery —Mi Russell exhibited several new 
photogiaphs of the sun taken by him at the Sydney Observatory 

November 7, 1883 —H C Russell, F RAS, 1n the chair 
—One new member was elected and eighty-eight donations 
1eceived —A paper, on irrigation m Uppe: Inga, was 1ead by 
H G McKinney, M E —Piof Liveisidge exhibited portions of 
a fossil crocodile from the Flinders Rive: ın Queensland, and 
other fossils, 

November 14, 1883 —Hon Piof Smith, C MG, president, 
in the chair —An adjourned meeting was held, and a paper, 
by Mr A Pepys Wood, on tanks and wells of New South 
Wales wate: supply and irrigation, was communicated by Mr 
Wanen, CE 

PARIS 


Academy of Sciences, Januaiy 7 —M Rolland, president, 
in the chair —M Bouley was elected vice-president, and MM. 
H Milne Edwards and Becquerel added to the Central Com- 
mitte of Management for the year 1884 — The President re- 
ported on the papers, memoirs, and documents of all kinds issued. 
by the Academy and received from vaiuous souices dunung the 
yeaı 1883 The changes that took place amongst the members 
and correspondents during the same year were announced —Re- 
port on the hydrogiaphic explorations of the Romanche m Tierra 
del Fuego, by Me F Martial The work accomplished com- 
prised three distinct parts—(1) the regular triangulation of «a 
portion of Beagle Passage and of several islands, besides twenty 
plans of various roadsteads , (2) the survey of the north-western 
branch and about half of the south-western branch of Beagle 
Passage and the Ildefonsus Islands, (3) exploration of the 
noith-west extremity of Talbot Passage, of the west side of the 
archipelago from Cook Bay to Black Head Cape, and of the 
vauious channels connecting Brecknock Passage with Whaleboat 
and Darwin Sounds —Repoit on the climate of Cape Horn, by 
M J Lephay Appended to the report are various meteorolo 
gical tables Showing the temperature, barometiic pressure, at- 
mospheric currents, direction and velocity of the winds observed 
at the station of Orange Bay from Septembei 26, 1882, to 
August 31, 1883 —On the spectrum of the Pons-Brooks comet, 
by M Ch Trépred —Spectioscopic observations made at Nice 
on the Pons-Biooks comet, by M. Thollon —Observations at 
Marseilles on tge same comet (one illustration), by M. E L 
Tiouvelot.—On ceitain doubly pettodical functions of the second 
species, by M E Goursat.—On the application of Vande 
monde’s notation tg the representation. of hypergeometuical 
polynomes in a condensed form, by M Radau —Calculus of the 
contact are @f a flexible, spnal, metallic rod, according to any 
given conditions, on a circular cylinder, by M H Léauté 
—Note on the action exercised on polarised light by the 
cellulose solutions 1n the Schweizer reagent, by M A Levallois 
—On the compound heat of the soluble fluorides and the law of 
substituted thermic constants, by M D Tommasi —Some new 
sulphuretted salts derived from the trisulphuret of phoshorus, by 
M G Lemome —On thelaw of free surfaces ın vegetable anatomy , 
by M C. Eg Bertrand —On the modifications presented by the 
muscles after severance of the nerves communicating with them, 
by M J Babinski —On progressive atrophic myopathy (heie- 
ditary myopathy beginning in infancy with the muscles of the 
face, without change in the neivous system) by MM L 
Landouzy and J Dejerme —Researches on Some 1ecent pretended 
infallible specifics against hydrophobia (second note), by M P 
Gibier Garlicand pilocarpme (active principles of jaborand)), tested 
onrats and cats, were found to be poweilessto prevent thedevelop- 
ment of rabies —Note accompanying the photogiaphs of natmal 
size of two children. delivered by the operation of paratomy m 
cases of extra uterine pregnancy by M Championmiere, of the 
Tenon Hospital,eby M Just Lucas Championntére —Observa- 
tions on the remarkable sunsets and dawns observed at Campan 
during the month of Decembei, 1883, by M. Soucaze No solu- 
tion of the phenomenon 1s offered , but to the volcanic theory ıt 
1s objected that the effects should be permanent if due to the 
permanent presence of munute igneous particles m the atmo- 
sphere * 

BERLIN 


Physical Society, December 14, 1883 —Prof Bornstein 
desciibed an apparatus fð measuring the momentum of 
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the wind, constructed and set up by him in-the High 
School of Agriculture Hitherto, as 1s well known, m order 
to compute the momentum of the wind, people had either 
registered its velocity by means of the Robinson anemometrical 
scale, or its pressure by means of the so-called pressure table 

The cross-cup instrument laboured, however, under this disad- 
vantage, that it was incapable of following a rapid change of the 
wind’s velocity, being neither able, under an increase of velocity, 
to pzss at once to the duly accelerated pace, nor in the case of 
an abrupt abaterpent of the wind’s speed, to fall back, til1 after 
a considerable time, to the commensurately slower rate The 
pressure (able, agam, was attended with this disadvantage, that 
on each occasion it had to be placed in the direction of the wind, 
and im the case of a relief of pressure, performed oscillations of 
its own, which registered themselves on the writing apparatus, 
Piof Bornstein’s msirument consisted essentially of a ball, 
y26 mm diameter, affixed to a vertical descending 10d, 
which by an axle system, at fow-fifths of its length, was 
rendered freely movable on alls.des To the lowe: end of the 
rod was fastened a long wire, likewise movable on all sides, 
and suspended inside a tube 4 metres long At a still greater 
distance was placed a quadrilateral veitical pusm, movable 
between rollers, so that each lateial movement of the ball 
became converted into an up and down movement of the pi$sm 

To the prism there hung a frame with a pencil, which marked m 
curves on a passing stiip of paper the movements produced by 
tne pressure of the wind on the ball At the lower end, agam, 
there was fixed a horizontal plate, by way of a damper Several 
of the curves described by this measurer of wind-pressure were 
shown by Prof Bornstem, among others that df December 4, a 
day distinguished by a very low mmumum (730 mm ), which 
passed over Europe fiom west to east The observer perce:ves 
in this curve a very great rise of the wind’s momentum during 
the day, then at about seven to nme ın the evening he sees the 
curve descend almost to the line of zero, remounting thence in 
the later hours of the night to its maximum This showed that 
the centre of the barometric minimum had passed exactly over 
Berlin, two periods of mtense wind-momentum being separated 
by a lull of considerable duration —Dr Komg added some 
supplementaiy notes to the addiess recently deliveyed by him 
before the Society, setung forth the results of his investiga- 
tions into the state of the colour-blmd (see NATURE, vol axix 

p 168) Among other things he read a passage in Goethe’s 
t Theory of Colours,” showing that Goethe had already exa- 
mined a coloui-blind person, regarding whom he was of opinion 
that he was blue-blind, or e£yauobizt From Goethe’s State, 
ments, however, ıt was plam that the individual Ph question was 
red-blind, and 1t would accordingly appear that this was the first 
real observation of a case of colour-blindness 


Physiological Society, December 21, 1883 —Prof. Fritsch. 
gave a demonstration of the model of a brain, prepared accord- 
ing to tbe directions of Prof Aeby in Zurich, and acquired by 
the Physiological Institute By means of differently coloured 
wires and of coloured balls of different sizes, 1t shows the situa- 
tion of the cerebral ganglia, and the course of the nerve-fibres in 
connection with them The nerve cords and the ganglia per 
taming to them are without exception of the same colour The 
connections between the spine and the separate sections of the 
ceiebium and cerebellum, the cerebral cavities and fissures, come 
out very cleaily in the skilfully fashioned model —Dr. Falk 
spoke of the transference from mother to foetus of corpuscular 
and chemical poisons, and brought prominently to notice the 
different results yielded by observations on man and experiments 
made on animals with*a view to obtaining knowledge on this 
subject Infectious diseases, such as small-pox, syphilis, &c , were 
conveyed from the mother Other diseases, such as inflamma- 
tion of the spleen, weie not so conveyed With respect to 
chemical porcons, the case was likewise various The statements 
of different authors respecting the oxide of carbon did not agree 
Dr Falk had quite recently had occasion to dissect a woman 
who died from the poison of oxide of carbon Her body dıs- 
played all the symptoms characterising this form of death, 
showing in a singularly perfect manner the bright colour of the 
skin, of the muscles, and of the blood The dead fœtus of the 
deceased woman, which was of exght months’ growth, had, on 
the other hand, normally coloyred muscles and dark blood, in 
which neither chemical reagents nor spectial analysts discovered 
a trace of the oxide of carbon A case having, howevei, been 
elsewhere observed of the passage of the oxide of carbon into 
the blood of a foetus six months old, Dr Falk conjectured that 


the age of the embryo, more particularly the greater or less thick 
ness of the partition dividing the mother's system of blood-vessel 
from that of the child, formed a considerable 1tem in the account, 
This point he would study by experiments on the osmosis o 

gases —Dr Blaschko communicated the results of lys investiga 
tions into the structu e and embryological development of the oute 
skin ım the palm of the hand of man and apes On the under 
side of the epidermis he not only found protuberances corre 

spording with the regular furrows visible on the surface, but, 
answering to the prominences of the surface, were also found 
protuberances on the unde: side connected with the former by 
transverse swellings The study of the histological developmem 
of tke outer skin futher taught Dr Blaschko that the epidermi , 
with its protuberances and depressions, was first fully formed 
befcre the cutis came into shape, attaching itself to the epider 

mis —Di Salomon has endeavouredeto fill a gap which was 
yet perceptible m our knowledge of the urine off domestic 
mammala In particula: thereQexisted but four analyses of the 
urne of the pig, whicb, as an omnivorous arfimal, stood 
specially near tognan, and of these four, three weie of earlie 
date than 1845 These fom analyses, moreover, all concurreo 
m denying that the mine of swine contained any uric acd, ə 
circumstance very 1emarkable im face of the fact of the universa] 
diffusion of this substance among all the other higher animal: 
that hed yet been examined Its place was supposed to be 
supplied i the pig by guanme As the result of his examina- 
tions, Dr Salomon found that in all c&ses the urine of swine 
contamed uric acid, and that m no imconsiderahle quan- 
tities. The proportion of uric acid in the urine was, In swine 
as I to 150, m man, I to 50 Guanme, on the œhe: hand, 
could not be indisputably proved to be present m the urine of 
swine , buta ciystallme substance, very closely related to guamine, 
and showing similar reactions, was found , lactic acid, the pre- 
cence of which in swine had been mamtgmed, could not be 
discovered, although succinic acid, which comes near to it, was 
found — Qreatine and creatinine, ag, also othér xanthme sub 
stances, were likewise searched for in the urne of swine —In 
conpection with this subject, Di A Baginsko statfd that in the 
urme of a diptheritre child suffering from nephritis he had found 
a substance very neaily elated to guanme,'as also xanthine, both 
in ye-éectly perceptible quantities Both these substances, how- 
eveg deweased m quantity with the abatement of the disgase 
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: THE ALPS OF NEW ZEALAND 


T7 High Atps of New Zealand, or, A Trip to the 
Glaciers of the Antipodes, with an Ascent of Mount 
Cook By. William Spotswood Green (Macmillan, 
1883 ) 


d ce laborious explorations of Dr. Julius von Haast 
and his associates, undertaken in 1862 and subse- 
quent years, had, as their results, an excellent sketch map 
of the New Zealand Alps, and a geneial knowledge of 
their topography and geology It was also made evident 
that, alfhough the summits did not attain the elevation of 
many 1n the Swiss Alps, yet, as they were steep and pre- 
cipitous, as they rose from valleys comparatively low, and 
as the snow line descended far below its ordinary level in 
the Northern Alps, there would be considerable difficulty 
in scaling the higher peaks No real attempt on these 
was made till thesyear 1881, when Mr Greén decided to 
try his hand at mountaineering in New Zealand 

It was of course necessary for any one contemplating 
glacie excursions to take guides from Europe Mr 
Green was fortunate enough to secure the services of 
Emil Boss and Ulrich Kaufmann, both well known guides 
from Grindelwald — His narrative shows that he could 
not have made a better choice—the two men proved to 
be not only first rate mountaineers, but afso pleasant 
and tust'vorthy companions, always uncomplainiyg and 
unselfish 

Mr Green must have begun his journey under an un- 
lucky star Small-pox broke out on board eamqpg the 
forecastle passengers before they reached Table Bay On 
arriving in Australia, all were put ın quarantine for some 
three weeks, where, we may add, the arrangements for 
the reception of the unfortunates appear to have been 
disgracefudy bad Then, when Mr Green escaped from 
this bondage Just in time to catch the New Zealand 
steamer, it happened to be full, so that altogether more 
than a month of valuable tıme was lost 

At last, after touching at one or two spots on the 
western coast of the Southern Island, Mr Green landed 
at Christchurch, and, after a brief consultation with Dr 
von Haast, hastened to push up the country towards 
Mount Cook The physical structure of the Southern 
Island 1s comparatively simple A map of it bears some 
resemblance, except for the smallness of the scale, and 
the greater height of the mountats, both relative and 
absolute, to the southern part of the Scendinavian penin- 
sula The watershed—that of the Southern Alps—lies 
comparatively negr to the western coast, and runs roughly 
parallel with it, between these is a mountain land, 
pierced with beautiful fjords, especially towards the 
south, and covered with dense and generally impenetrable 
forest, on the eastern side, between the main range and the 
sea, 18 a comparatively level district, a zone of lakes 
borders the mountain region, similar to that on the 
southern flank of the European Alps, and the fowkands 
extend far into the recesseseof the peaks The Tasman 
valley, for exantple, which runs up tô the glacier of the 
same name in the very heart of the chain beneath the 
peak of Mount Cook, 1s described by Mr. Green as an 

VoL XXIX.—NO 743 


— 
immense flat, from which the mountains rise as from a 
shore The end of the glacıer being 2400 feet above the 
sea, the average fall of the rıver ıs about 25 feet to a 
mile Mount Cook, which attains an elevation of 12, 349 
feet above the sea, ıs the culminatmg point of the 
Southern Alps, but there are several fine peaks near it 
which are not very much lower A grand group of 
glaciers descends from these, of the beauty of which Mr. 
Green speaks in enthusiastic terms 

'The mountains of New Zealand are of great interest 
to the student of physical geography The latitude of 
Mount Cook corresponds with that of Florence in the 
northern hemisphere, but the mean annual temperature 
of the Southern Island ıs 10° lower than that of corre- 
sponding latitudes m Western Europe There 1s, how- 
ever, much less difference between the extremes For 
Instance, the mean summe: temperature of Dunedin 
(lat 45? 50) is 57°2, the mean winter 50°7 F The 
vainfall on the eastern coast ıs much the same as on 
the English lowlands, being 33 inches at Dunedin and 
25 inches at Christchurch , but on the western coast, at 
Hokitaka, ıt is 118 inches Thus the snowfall on the 
mountains 1s heavy, and the line of permanent snow 1s 
full three thousand feet lower than on the Alps Hence 
the glaciers descend far below the level of those in 
Switzerland, coming down on the western side at one 
place to within 670 feet of the sea-level, while on the 
eastern they terminate at about 2000 feet, on this side, 
however, the limit of perpetual snow 1s about 750 feet 
lower than on the western On the whole the area covered 
permanently by ice and snow in the Southern Alps 1s 
about t6o square miles, or 20 more than that in the 
Bernese Oberland The Great Tasman Glacier is eighteen 
miles long, thus exceeding the Great Aletsch by three 
miles , further ıt 1s two miles wide at the end, while the 
other does not exceed a mile in any part 

The Somthern Alps present another very singular fea- 
ture To the south of Mount Cook the chain is severed 
by a singular, flat-topped pass—named after Dr von 
Haast—the ill-marked summit of which is only about 
1600 feet above the sea , yet to the south of it again the 
mountains rise rapidly, and attain elevations of full ten 
thousand feet Thus a depression of a couple of thousand 
feet would convert the Southern Island of New Zealand 
into two mountainous islands, divided by a narrow 
channel, just as the Raftsund parts Hindo and Vaago in 
the Lofotens 

The Alps of New Zealand are more ancient than those 
of Europe, as they were probably uplifted in Jurassic 
times The oldest rocks—granites (or possibly ın part 
granitoid gneisses) appear on the western side , these are 
overlain by crystajline schists, to which succeed slates, 
grits, &c, of Silurian and later ages Probably when 
this district 1s fully surveyed the New Zealand Alps will 
be found to consist of a series of Archeean rocks overlain 
by sedimenjary deposits of considerably later date The 
highest róck on Mount Cook appears to be a quartzite, 
and Mr Green mentions the occurrence, lower down the 
mountain, df some volcanic tuffs 

.For Mr Green's advegtures during the ascent of 
Mount Cook we must refer readers to his volume Suffice 
it to say that this proved to be no easy task The diffi- 
culties were twofold those of conveying the necessary 
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supplies of food and covering to a sufficiently elevated 
bivouac, and those presented by the mountain itself 
The former of course will be overcome as the country 1s 
opened up, but it 1s evident that Mount Cook 1s equal in 
difficulty to most of the first class Alpine peaks Mr 
Green first attacked ıt by the southern ridge, but, after 
reaching a height of 7500 feet, found that ioute im- 
practicable An attempt was then made to reach the 
north-eastern face of the mountain by a route which also 
had to be abandoned Mr Green then mounted by a 
ridge on the left bank of the Hochstette: Glacier, and, 
after bivouacking at a height of about 7000 feet, succeeded 
in attaining the summit by a circuitous and difficult climb 
near the ridge connecting Mount Cook with Mount 
Tasman His usual ill-fortune pursued him The 
weather was bad, as 1t seems often to be 1n these parts— 
and the approach of night compelled him to retuin 
without actually setting his foot on the very highest point, 
The ascent however was practically accomplished, onl? 
a shght detour to avoid a crevasse and a little more 
plodding along a snow ridge remained, but even the 
quarter of an hour or twenty minutes which this would 
have added to the expedition could not be spared The 
summit of Mount Cook 1s not the place on which to spend 
a night in bad weather, noi is it a peak which can be 
descended in the dark As it was, notwithstanding their 
utmost exertions, the travellers were compelled to halt for 
the night at an elevation of some 10,000 feet above the 
sea, ona ledge so dangerous that they dared not sleep 
—even one at a time! 

Mr Green afterwaids visited the neighbourjood of 
Mount Earnslaw, a high peak south of Haast Pass, but 
his usual ill-fortune puisued him, and the weather pie- 
vented him from doing more than make a reconnaissance 

We lay down this volume with regret that the Fates 
were not kmder to Mr Green in giving him the opp6r- 
tunity of writing a longer tale of adventure He tells 
his story so well and pleasantly that we regret he could 
not carry further his explorations of NewZealand peaks 
and glaciers He is evidently a close obseryer and 
devoted student of nature, so that without any attempt at 
book-making he has contrived to incorporate with his 
narrative many interesting facts relating to the natural 
history and physiography of these remarkable islands, 
which raises his work far above the level of an ordinary 
book of travel T G BONNEY 





DOBSON’S “MONOGRAPH OF THE 
INSECTIVORA ' 

A Monograph of the Insectevora, Systematic and Ana- 
fomial By G, E Dobson, MA, FRS Parts I 
and II 4to Pp 1-172, 22 Plates (Londen Van 
Voorst, 1882-83 ) 

HE Insectivora constitute an order of Mammals at 

the same time but little known and ofgreat scien- 

tific interest Until recently they were not considered an 
attractive group Small in size, shy and ietring in 
habits, difficult of capture, none of them of commercial 
value or capable of domesacation, they have received 
little notice even from professed zoologists, and to the 
general public their existence, except 1n. the case of two 
or three of the commonest specigs, has been almost un- 


| 


i 
known The fact, however, on which Prof Huxley 
insisted many years ago, m his lectures at the College of 
Surgeons, that in this order we find some of the most 
generalised members of the Eutherian or placental 
Mammals, little-modified representatives of what appear 
to be ancestral forms, whose study ıs an excellent infro- 
duction to a knowledge of the more modified or specialised 
members of the class, has done much to elevate them in 
the eyes of naturalists who are seeking the key to unlock 
the history of the evolution of the Mammaha Mr 
Dobson, whose excellent work in the Chiroptera 1s familiar 
to all zoologists, has done well then to take up the Insect- 
ivora, and to give us, for the first time, a thoreughly 
1ehable and exhaustive monograph upon them 
Aided by wisely-bestowed grants from the GovÉrnment 
Fund administeredeby à committee of the Royal Society, 
and with the assistance of numerous scientific friends, he 
has been enabled to collect abundant materials, and 
publish the results of his investigations in a copiously 
illustrated form To facilitate comparison and avoid 
repetition, Mt Dobson commences witha detailed account 
of the anatomy, paying especial attention to the myology, 
of two species, Gynura vafffesi and Erinaceus europaeus, 
which have been selected, the former as the hearest 
1epresentative of an undifferentiated Eutherian, and the 
latter as being a well-known species, easily obtainable for 
examination With these the anatomy®of the species 
subsequently described 1s compared ande contrasted 
With regard to the general classification of the group, a 
knowledge of which can of course only be obtained from 
a thorough examination of their structure, Mr Dobson 
has wisely reserved his views until the work 1s completed, 
adopteg frovisionally that which has been gradually 
elaborated by Peters, Mivart, and Gill 
The two first parts of the work already issued contain 
othe families Erenacecda, Centelsda, Solenodontide, Pota- 
mogalide, Chrysochlorsde, and Talfide, each family, 
genus,and species being treated of fully, both anatomre- 
ally and zoologically The difficult group Sovzade, as 
well as the Macroscelide, Tupfaitde, and the aberrant 
Galeopitheccda, will form the subject of the third and 
concluding part. If this part should be, as we have every 
reason to believe it will, equal to its predecessors m 
thoroughness of detail and beauty of illustration, we shall 
have a work which will do great credit to its author, and 
rank among those solid contributions to knowledge which 
form landmarks in the progress of science 
W H FLOWER 





OUR BOOK SHELF 


Manual of Mathematcal Tables By the Rev J A 
Galbraith and the Rev S Haughtón, FRS  (Lon- 
don Gassell, Petter, and Galpin ) 


* Now what so pleasing can there be, if a man be mathe- 
matically given, as to calculate or péruse Napuer’s 
logarithins, or those tables of artificial sines and tangents, 
not long since set out by mine old collegiate, good friend, 
and late fellow-student of Christchurch in Oxford, Mr. 
Edmuñd Gunter, which will perform that by addition and 
subtraction only which heretofore Regiomontanus’s tables 
did by greiltiplication and division?” We shall not take 
up the cudgels against quaint old Buston, but will simply 
say that, for those to whom the subject 1s a “ pleasing ? 
one, here is an excesdingly handy and neatly got up 


: Pan. 24, 1884] 


NATURE 


283 
"HONTE; 





Ly 


manual, whose razson a’étre is justified by its having 
reached a fourth edition If our 1eadeis are “ philo- 
sophers,” they will not 1equire an account of what logar- 
ithms are (see Mr Glaisher's excellent description 1n the 
* Encyclopædia Britannica,” vol xiv), af they are not, 
e 

evith Mr Squeers we say, “Then I am sorry for you, for 
I sha’n’t be able to explain them ” 

The tables, are in the main, five-figue tables, except 
that tlre logarithms of roo1 to 1100 aie given to seven 
places, and ın the case of the logauithms of numbers ex- 
tend to the logarithm of 1ocoo The other tables are 
logarithms of sines and tangents to every minute of the 
quadrant, and Gauss’s sum and difference logarithms. 
Besides, there are a capital introduction, tables of useful 
constants with their Jogarithms, and solutions, by trigono- 
metrical tables, of quadratic and cubic (2? + 2x + g =0) 
equ@ions There aréno tables of natural sines and tan- 
gents We have no hesitation ın commending these 
tables to a still wider public than they have aleady 
reached RT 


Principles of Theoretical Chemistry By ha Remsen’ 
(Philadelphia H C Leas Son and Co, 1883 ) 


UNFORTUNATELY for some years pasf we have been 
treated with an immense number of ‘‘books’’ on che- 
mistry in England of a most mechanical type books in 
which no reasoning theory is apparent A dry epitome 
of facts in a most unpalatable shape, embellished here 
and there with formulze of various kinds, graphic, sym- 
bolic, empiric, or glyptic, but in very rare cases any 
attempt at ehowing the learner, easily, how these ideas of 
chemical constitution, represented by formula, are clearly 
arrived at If awtudent is unable to see, 1n his mind, 
how the formula HSO, represents @ knowledge of the 
constitution of sulphuiic acid, he had much better only 
know its percentage composition, as it may otherwise 
lead him wrongly. 

From the style of the present work, ang some others 
we have recently seen from the other side, our cousins 
are taking up chemistry ın a more philosophic manner 
than ourselves And it 1s easy to see whence this view 
comes. Considering that we own a Dalton it 15 strange 
that the development of chemical theories 1s so lightly 
treated jn English text books Are English students so 
superficial or so under the domination of Exus that a 
work like Kopp’s “ Entwickelung’’ 1s too much for them ? 

This very condensed little work, just over 200 pages, 1s 
intended for somewhat advanced students who have a 
basement of facts to build upon It commences with a 
general discussion of atoms and molecules, which 1s con- 
tfnued in a very simple and clear manner, with the excep- 
tion of a few mewzsh words like chemtsm The chapters 
on atoms an! molecules and on valency are about as 
clea» and simple as they can be made, and the same may 
be said 1n regard to the opening chapter on carbon com- 
pounds The author has evidently a reasonable notion 
of the value and permanence ofea chemical theory, and 
no exception can be taken to the magner of discussion or 
expression Speaking, for instance, of Avogadro's hypo- 
thesis, the author says “It ıs at present almost uni- 
veisaly accepted by chemists, some, indeed, going so 
far as to speak of it as a daw”  Itis certainly one of the 
best additions to the list of szall chemical books that has 
been made for some time 


Studies in Micrograph Petrography (Ady and Hen- 
soldt, », Muchell Road, Nunhead, S E ) 


THE growing interest taken in this country 1a the study 
of petrography 1s well shown by the rapidly increasing 
facilities offered for thé prosecution of this branch of 
science Thé magst recent of these has just app@aied under 
the foregoing title It is to consist of the issue of two dozen 
microscopic slides of characteristic minerals and rocks 
prepared by Mr Hensoldt of Wetzlar, with illustrative 


' drawings and descriptive text by Mr J © Ady, who is 
aheady favourably known for his microscopic prepara- 
, tions of British rocks The first number of the “ Studies" 
| 1s devoted to “ Eozeoz, Led Beg, Sutherland’ It con- 
tains two lithographic plates illustrative of the so-called 
eozoonal structure of a limestone in the north of Scot- 
| land, and four pages of descriptive text The author 
| gives a brief reference to the literature of the subject, 
| and an account of the microscopjc structure of some 
, portions of the limestone ın question, which he regards 
' as akin to that of the Canadian Eozooz, but as being of 
, Inorganic origin We aie afiaid his sketch is too slight 
| to have much weight in the controversy 1egarding £02007 
! His effort to extend the opportunities of petrographical 
investigation, however, and to populatise this fascinating 
but difficult bianch of geology is praiseworthy, and we 
hope that his * Studies? may meet with such success as 
may induce him to continue them 
| z 


LETTERS TO THE EDITOR 


{The Editor does not hold himself responsible for opinions expressed 
| by his correspondents Neither can he undertake to return, 
! or to correspond with the writers of, resected manuscripts 
' No notice ıs taken of anonymous communications 
| [The Editor urgently requests correspondents to keep ther letters 
| as short as possible The pressure on hes space rs so great 
that ft as impossible otherwise to insure the appearance even 
| of communications containing interesting and novel fact: ] 








The Remarkable Sunsets 


THE numbers of NATURE for October, which are the latest to 
be seen here at this date, contain in the correspondence accounts 
of the gieen appearance of the sun in India Some solar phe- 
nomena observable at present and dung the whole of the past 
month are probably related to these, and yet are sufficiently dis- 
tinct to deseive a separate description They have, indeed, 
attragted the attention of everybody here by then novelty and 
spectaculai magnificence, and to some have an ominous signifi 
cance 1n connection with recent seismic disturbances 

In November and Decembei we have 1n this part of Japan a 
remarkably clear atmosphere, and this year has proved no ex- 
ception The great snow-capped mountain, Fujn, some nmety 
miles away to the west, 1s beautifully defined to view both at 
sunrise @nd sunset on most days, although during the greater 
part of the yea —the warmer part that 1s—it 1s 1are to catch a 
glimpse of it 

Tne phenomena of which I wish to record a description occur 
every day before and after sunset and sunrise, and serve to ma- 
terially lengthen our day In this latitude, although not in the 
tropics, the shortness of the twilight 1s very noticeable as cow- 
pared with that of England, but at present at least an hour and 
a half elapses between the moment of sunset and that of the dis- 
appearance of tke last of its rays, and this, with the same time 
between dawn and sunrise, causes our day to be very appreciably 
lengthened 

On some days there ıs round the sun, even while it 1s still 
high, a considerable area of silvery glare, 40? to 50? in diameter, 
and bordered by a lurid reddish-brown or purplish-brown halo 
A similar luid turbidity hes in the honzon, and as the sun 
descends the halo blends with this below, while above the sun it 
attenuates and disappears, the sibvery glare 1emaining undi- 
mmished When the sun sets there 1s still a nearly circular area 
of this intense glgre with a diameter of about 12° On other 
days there 1s before sunset only a thin silvery light round the sun 
diffusing away fiom it, and only about and after the setting 1s 
the more defined area of strong light strikingly visible, and on 
these days the horizon also shows little of the dull redness men 
tioned above Besides the above peculiarities, the sun preset ves 
its whiterféss much more than usual, so as to be only golden 
orange when setting 

Now follow the more remaikable phenomena The white 
glare, or*patch of silvery light, gradually sets, spreading out 
along the horizon as ıt does so, and passing through the sunset 
coloursuntil little more thah a red line one or two degrees deep 
remains This happens at about twenty minutes after sunset 
At this moment, on the gray curtain of twilight appears a white 
luminosity, which rapidly intensifies over the sunset, and shades 
away over almost half the visible hemisphere The brightnes 
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over the sunset Decomes vividly biilliant, and at the same time 
delicately coloured Over a somewhat depressed circular area, 
about 12° high and 15° broad, it assumes a pale green tint 
Above this comes an equally dazzling pale yellow-orange, and 
again above this a soft 10se colour meltsaway tothe zemth The 
revival of the light, or return from commencing twilight, 15 pecu- 
larly str.king Buildings become brilliantly i!lummated, and 
strong shadows aie cast All this outglow occurs in no more 
than five minutes, and now continues for about a quarter of an 
hour, but the brilliancy gradually contracts in area and sets with 
a magnificent display of sunset colours reaching some 120°10und 
the horizon, until, by fifty minutes after sunset, this light has also 
gone down to a red line of about 2° elevation JI should not 
have omitted to say that the green light passes to yellow 

By this time night has fairly well come in the eastern half of 
the heavens, but already another but more delicate silvery 
whitening begins to show itself on the western curtain, and this 
also diffuses very rapidly up to the zenith and round to north and 
south It also then goes through a process of contracting, 1n- 
tensifying to consideiable brightness, and gradually passing 
through the sunset colours Night 1s now full—with or without 
moonlight, according to date—and from the wes., orrather from 
a point well to the noith of it, spreads a delicate but brilliant 
light, having an almost perfect resemblance to tke burning of a 
vast distant city ‘The last crimson light of this reflection does 
not disappear till an hour and a half after sunset. 

The phenomena I have attempted to describe cannot possibly, 
I think, be explained othe: wise than as being the effects of re- 
flection, and that from a canopy many miles above the earth’s 
surface The matter of this canopy is hugkly transparent, 
for not only are moon and star. biillantly clear, but in the 
crescent moon the dark suiface of its sphere was on some nights 
in both months visible and so distinct as to have been noticed 
independently by several persons (It has been suggested that this 
greater visibility of the dark surface of the moon may be due to 
a stronger reflection from the present atmosphere of the earth ) 
The reflecting matter must, I suppose be water, but ın what 
form and under what conditions 1t 1s there so h.gh up day after 
day in varying weathei, it 1s difficult to me to conceive We 
have had wet days intervening, cloudy days, and very Wandy 
days, but on all occasions, except during rain, the phenomena 
have been visible with strange uniformity, 

Not counting the setting of the silveiv glare twenty minutes 
after sunset, which ought perhaps to be done, taere are, it will 
be seen, two reflected sunsets following the true one In the 
morning before sunrise the same phenomena 1n invege order 
are perhaps still more remarkable to see Indeed the whole 
phenomena, night and morning, have a most unnatural and 
magical appearance, very different from those of the oidinary 
sunset and sunrise 

One other phenomenon, also of reflection, has yet to be 
mentioned Rarely with much distinctness, bus always to be 
noticed, there appears high up 1n the east, just after the silvery 
glare following the sun has set, and lasting only a few minutes, a 
dim image of the white glare and the western houzon just after 
sunset It 1s of a delicate rosy light, with a grayish central 

art 
5 I am informed that somewhat s.mila1 appearances are being 
seen 1n Shan hai EDWARD DIVERS 

Imperial Japanese College of Engineering, Toso, 

December 12, 1883 i 
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Ir the red sunsets are to be attributed to smoke and dust in 
the atmosphere from volcanic eruptions, as seems likely from 
the contnbutions in the last number of NATURE at hand 
(December 20), then 1t becomes important to take into account 
other eruptions which may have happened simultaneously with 
or since that of Krakatoa on August 27, 1883 In any discus- 
sion of at nospheric currents as fixing the dates of the appear- 
ance of these sunset phenomena at different piaces this 1s of 
special importance, in order that no confusion may arise in 
trying to reconcile places and dates that may refer to df«t and 
ashes brought fron entirely distinc: eruptions For this reason 
I send you the following extracts, . 

The first 1s from the US Signal Service Monthly Weather 
Review for October, 1883, and 1s as fellows — 


“ Onalaska, Alaska, October 22, 1883 
* Executive Officer, Signal Service, US A, Washington, D C. 


**SIiR,—I forward by this mail a sample bottle of sand that 
fell durirg the storm of October 20, 1883 
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* Àt 230p m the air became suddenly darkened like night, 
and soon after a shower of mixed sand and water fell for about 
ten minutes, covering the ground with a thin layer The 
windows were so covered that i: was impossible to see through 
them 

** Th s sand 1s supposed to have come either from “the Me 
kushin or the new volcano adjacent to Bogoslov The former is 
ata distance of about nineteen mules south-west, but for years has 
only issued forth smoke or steam, The latter 1s,a ngw one, 
which made its appearance this summer, and burst out from the 
bottom of Beming Sea It has been exceedingly active, as it 
has alieady formed an island fram 800 to 1200 feet high 

“ According to the report of Capt. Anderson, the discoverer, 
who sa.ls one of the company’s vessels, and who went within 
2000 yards of it, it presents a most magnificept sight The fire, 
smoke, and lava are coming out at many crevices, even ursle: 
the water lne Large boulders are shot high 1n the air, which, 
striking the water, send forth steam anf a hissmg sound © 

** Bozoslov 1s about sixty miles from here, ın a westerly direc- 
ton The new volcano$s about one-eighth of a mile north-west 
of t “Iam, Sir, very respectfully, 

* S APPLEGATE, 
$ * Sergt Sig. Corps, US A" 


The other extract is from a recent paper as follows — 


* c San Francisco, Cal , Deconber 28, 1883 

** Prof Davidson recelved from Alaska to-day the particulars 
of the volcanic disturbarces taere in October last, near the 
entrance to Cook's Inlet, On the morning of October 6 a settle 
ment of fishermen on English Bay h: ard a heavy report, and, 
looking in the direction from whence the sound came, 1mmense 
volumes of smoke and flame were seen to burst forth from the 
summit of Mount Augustine The sky became obacured, and a 
few hours later great quantities of pumice dust began to fall, 
some of ıt being fine and smooth, and somegritty, A? half-past 
three o’clock on the same day an earthquake wave thirty feet high 
came rushing in over the hamlet, sweeping away all tffe boats 
and deluging the houses The tide at the time being low saved 
the settlement from utter destruction, This wave was followed 
by two otheg waves eighteen feet high, which were succeeded at 
irregular tervals by others Tke pumice ashes fell to a depth 0$ 
five inches, making the day so dark that lamps had to be ht 
At night theesurrounding country was illuminated by flames from 
the crater Ordinarily Mount Augu-tine 1s covered with snow, 
but this year it ıs completely bare Upon examination after the 
disturbances had subsided, ıt was found that the mountain had 
been split in two from base to summit, and that the northern 
slope had gallen to the level of the surrounding cliffs® Sımul- 
taneously with the eruption, a new island made its appearance in 
the passage between Chernaboura Island and the mainland, It 
was seventy five feet high, and a mile and a half long So 
violent was the volcanic action taat two extinct volcanoes of the 
Peninsula of Alaska, lymg to the westward of the active volcano 
Thamua, 12,000 feet high, burst into activity, and emitted 
immense quantities of smoke and dust Flames were visible at 
night, Its stated that the wives of a party of Aleut Indians, 
who weie engaged in otter-hunting in that locality, became 
afraid of the subterranean noises, and refused to stay, .etuening 
to then homes None of those who remained can be found ” 

The approximate positions of some of the points mentioned in 
these reports are as followse— 


. Lat Long. 
Thamua 60 1 N I 53 IW 
Mount Augustine, 595 N. 153 5 W. 
Unalaska 539N 166 5 W. 
Bogoslav 540N 1680 W 


Here we have the record of (1) a new volcano which appeared 
near Bogoslov some time during the summer, and hdd been con- 
tinuously active and thrown up an 1-land. 1000 feet high up to 
some time in Octobe. , (2) an explosive eruption of Mount 
Augustine on October 6, which split off the whole Sde of the 
volcano and,distribited ashes to a depth of five ches many 
miles away, and started a wave m the ocean about thirty feet 
high , and (3) of a shower of sandeand water on October 20 at 
Unalaska, with probably arose from some fresh or renewed 
eruption of a neighbouring volcano : 

Many of these phenomena re-emble those reported from 
Krakatoa, though on a smalter scale. It 1s not necessary to 
point out that a contmucus eruption of a new volcano for weeks 
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or months would probably eject as much or more dust and ashes | 
than accompanied the Krakatoa convulsion, though not to so 
great a height If, however, Mr Preece’s theory of electric 
repulsion of the dust particles be true, then the finest of them, 
if Infhly electrified, might rise to great heights, dependent of 
the force ef ejectment fiom the volcano 
* In this connection it 1s well to remember that there may have 
been many other voleanic outbursts during the last few months, of 
which we have not yet heard, and perhaps never may The whole 
cham of*islands from Java to Alaska, including the Philippines 
and Japan, 1s full of volcanoes, and seems to be a «ensitive seam 
m the earth’s crust A convulsion lke that of Krakatoa is 
likely to be accompamied or followed by otheis along this line, 
the northern portion of which is only visited by otter-hunters 

Without presuming to question the theory as to the rapid 
tragsmission of Krakatoa dust by the upper currents of the 
atmosphere until we see the evidence on which it rests, 1t oc- 
curred to me that the eabove considerations might possibly 
modify or supplement 15 1n some degree 

Referring to the remarkable results deduced by Geneial 
Strachey, showing an atmospheric wave travelling three times 
round the globe from the Krakatoa eruption, which seems to be 
of even more scientific interest from a physical point of view 
than the transmission of the dust and ashes, and which deserves 
a thorough and careful re-exammation when the data aie m 
from all available barometric 1ecords, I would say that I have 
been kindly allowed to examine the barometric records of the 
Signal Office here at Washington, and I find no trace of any 
such disturbance following the reported Alaskan eruptions of 
Octéber 6 and October 20 In connection with the record of 
the waves following the Krakatoa catastrophe theie are some 
interesting points which I wish to examine more carefully before 
discussing them H M PauL 

Washingtoft January 8 
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REFERRING to Mr Burder’s letter in NATURE of January 10 
(p 251), 1s 1t so certain that, if there be no resisting rgedium in 
interplanetary space, the whole of the earth’s atmosphere must 
“rotate with the earth as if it were part and parcel of it?» 
Take a stratum of tbeatmosphae at, say, forty five miles in altı. 
fade at the equator According to the receivefl theory, this 
ought of course to move with a velocity greater than that of the 
surface of the earth immediately below But each succ-ssive 
inferior stratum moves with less velocity And thus they must 
tend to retard the superior strata with which they may be as- 
sumed to be in contact Of course the merging of stratum 
into stratym 1s gradual, but this does not affect the amount of 
friction and retardation e 

In lke manner, smagine a section of the atmosphere taken 
along the equator Sections taken along successive parallels 
of declination north and south would tend to retard the velocity 
of this central layer 

These two causes combined might have a considerable effect 
in, retarding the velocity uf the upper atmosphere m equatoi1al 
regions And it seems to me doubtful whether the upper atmo- 
sphere near the poles would be actually carried. round with each 
terrestrial rotation The rarity of the upper regions of the 
atmosphere and the lessened force of gravity would both help 
towards the result indicated, masmuch as they would tend to 
make the atmosphere less rigid 

As I am writing, I venture to emake another suggestion 
Gilbert White mentions that in the summer of 1783, when, as 
at present, the atmosphere was filled with dust consequent on 
volcanic eruptions, and ** a peculiar haze or smoky fog prevailed 
for many weeks jn this land and in every puit of Europe, and 
even beyond its limits,” “ all the time the heat was so intense that 
butchers’ meat could hardly be eaten the day after it was hilled, 
and the flies swarmed so 1n the lanes and hedges that they 1en- 
dered the lforses half frantic, and riding. irksome ” May not 
the present May-like weather be due to a like cause? Sweet 
violets, primroses, wallflowers, roses, aud several other floweis 
are now bi@oming ın my garden under the Clevelind Hills 

Had the halos round the moon seen here last apd the pwe- 
vious night any possible connection with the dust in thè atmo- 
Sphere? I computed the diameter of the inner dirty white to 
be twice, the dirty orange one and thiee-quarters; amd the outer 
green three and a quarter times the moon’s apparent diameter 

JOHN HAWELL 


Ingleby Gieenhow Vicarage, Yorks, January 15 


I THINK a few notes relatmg to the recent Sunsets may still 
have an interest for some readers of NATURE Notwithstanding 
the length of time these remarkable phenomena have been appa- 
rent, the sunsets of January 11 and 12 were as brilliant as regards 
the second after-glow as any that have preceded them, the final 
glow having lasted on the 12th till 5 55, while the sun set that 
evening at 4 I2 

The pink halo so often seen of late could not be discerned that 
day though the sky was cloudless , but it has been often visible 
when clouds partly obscured the «un, or portions of the sky, and 
could then be recognised between them, separating the blue of the 
remoter sky from the whitish light surrounding the sun, asa ring- 
formed glow of a strong pink colour 

These broad pink halos have been less commented on than the 
splendid sunsets which have mvanably succeeded them, but they 
have been nearly as persistent ın their presence You have had 
so many accounts of the succession of colours and effects of the 
two after-glows, that I will not allude further to them here , but 
as I have retained a record of many remarkable sunsets and sun- 
rises which I observed in Wales in former days (possibly the very 
same mentioned by Prof Piazzi Smyth in NATURE, December 1 3, 
1883, p 149, as observed by him thirty years ago), and as I care- 
fully noted m them the time and hour of the changes 1n the sky 
down to that of the complete extinction of the after light, 1t may 
interest others than myself to compare displays of that date with 
those of this winter 

What 1s worthy of especial interest is the great difference 
between the periods of prolongation then and now of the illu- 
mination oj the western sky, showing that the second after-glow 
of recent sunsets 1s a phenomenon distinct from and additional 
to those belonging to normal sunsets 

The following table exhibits the two series of observations 
made in 1855, 1856, 1857, and in 1883-84 respectively — 
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The colurs associated with the actual sunset are quite in 
accord 1h both 

The first after-plow, or pink cone or dome of light appearing 
after the sunset colours have nearly faded is also similar in both 
series, but it». time of setting has been apparently somewhat 


* prolonged in the recent observations, 


It is the 1883-84 series alone, however, that shows the second 
after-glow, and the duration of this stiange phenomenon, which 
I have the advantage of observing over a wide bird’s-eye view m 
Noith Wiltshire, has extended on ex enings when it could be well 
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e 
observed to about one hou after the first after-glow had disap- 
peated below the horizon The exact moment of thi, disappear- 
ance has been more difficult to determine than in the earlier 
observations where darkness followed , as 1ecently the heavens 
and the earth have been 1eilluminated just as the natural night 
would have begun T SrORY-M^ASKELYNE 
Salthrop, January 13 





As the “halo” exactly opposite the sun, 1eported by Mr 
T W Backhouse ın NATURE, January 10 (p 251) may 
prove to be of considerable impoitance, I beg to add my 
Observations of ıt on the 12th I Lad noticed a mass of ruddy 
colour under the given conditions, previously, but had not 
detected its slange nature The sunset on the 11th was very 
fine "The 12th, until after sunset, was cloudless, except for the 
hazy masses which seem to precede every sunrise, and, more 
especially, sunset, at piesent Oui sunshine record is an un- 
bioken scorch fiom 9 35 am to 2 52 p m. (sun seen clear of 
horizon at 8 26, and touched at 4 0), Idoubt if, previously, we 
have recorded even five hours ın ealy January  At745am 
on the 12th (sun rose at 8 22) the cloud-glow had tuned to 
silvery gieen below, and rose from 15° to 30° 1n the south east 
At 7 47 the 10se 1eached 60°, but was fainter — I first noticed 
the * halo" at 7 52 It was then so well defined that, calling a 
lady’s attention by asking what she saw there, she spoke of it as 
‘ta broad rainbow ” Position, by compass, 30° north of west 
It was a semicircle situated 10° above the hoiizon, standing on 
the dark gray arch of dawn, Jupiter being on a line with the base 
of the left end of the rosy arch Theme: arc of this*measured 
10°, and the outer 24° 3n radius, but it spread out to 30? at the 
base The centie was of the same blue as the sky to the 11ght 
and left of the rosy semicircle, above the giay The base, 
sinking faster than Jupiter, spread out so that, at 8 oclock, the 
arch having now broken above, its outline was rathe: like a 
iailway chaw The base now reached from west-north-west to 
north north-west by north After sunset there were signs of a 
similar phenomenon, but clouds pievented certainty 

Is not f/£y miles an und.iestimate for the altitudes of the 
light-reflecting material? If Mr Symons is nearer the ark 
in his suggestion (100 to 200 miles), then more than half of 
the eastward velocity of the original erupted dust 1s accounted 
fo. by retardation, due to matte: having velocity belonging 
to an earth radius of 4000 miles, revolving 1n a circle of 4100 to 
4200 miles radius Would it need an eruptive force of more 
than two to four miles per second (six to twelve times gieater 
than a cannon ball) to attain such altitudes? The 9onstant 
upiush would minimise the air-resistance enormously 

York, January 14 J EDMUND CLARK 


P S —January 15 —This morning, at 7 47, the ‘Phalo ” began 
to form, but was not nearly as peifect as on the r2th Thearch 
(upper part only) was 7ayed, as if ıt wee the opposite point of 
Sight for rays from the sun All ove1 before 8, or fully twenty 
nunutes before suniise —J E C 





WITH reference to Heir Welterhan’s inqui y as to the absence 
of the sky-glow 1n a clear sky at othei places than Freiburg on 
the morning of January 11, I find that at San Remo, 1n Northern 
Italy, where I spent the week ending on that day, a similar 
falling off of effect occurred at the same time The sunrise was 
“veiy fine, but nothing to compaie with the sunset of yester- 
day,” and ‘‘the filmy streaks were very thin, and stretched this 
moining from south-west hy south to noith-east by north ” 
Nevertheless there was the strange bluish-white glare above the 
eastein horizon, casting shadows, and a thtn pink film up to 
about 75° at 28 min before sumise The sukset glow of this 
day and of the day before was magnificent, the procession of 
colous beginning about 15 min after sunset, and lasting a full 
hom I see that yom Constantinople corespondent also 
mentions the sunset of the 11th as a 1emarkably fine one The 
air on the roth, not the rith, as at Fietburg, was wéhderfully 
transparent at San Remo, the whole range of Coisican. moun- 
tains, over eighty mules distant, standing out sharply for 15 
min before and after sunrise, and the sun hunself bu Sting forth 
in great splendour from below the sea line 


London, January 19 e F A R RusgELL 





Unconscious Bias in Walking 


Some ten or twelve years ago I made some expermments upon 
the subject: of Mr Larden’s letter in NATURE (Jan 17, p 262), 


NATURE 
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namely, unconscious bias in walking Tho experiments were 
not numeious, but they left no doubt in my mind as to the cause 
of divergence from a straight path My notes were sent, at my 
father's suggestion, to the late Mir Douglas Spalding, who was 
about to undertaxe experiments on the cuniious power which 
animals have of finding ther way I rather think he madg 
some trials with pigs, but I believe he never published anything 
on the subject In stating my results I am compelled therefore 
to 1ely on memory only . œ% 

I began win walking myself, and getting various friends to 
walk, with eyes shut in a grass field We all walked with 
amazing crookedness in paths which were not fai removed from 
circles I myself and Mr Galton on the first trial descitbed 
circles of not more than fifty yaids in diameter, although we 
thought we were gcing straight, and afterwards I was generally 
unable to impose a sufficiently strong conscious bias in dhe 
direction to annul the unconscious bias in the othei I believe 
we all diveiged to tae right excepting oife of us who was sti&ugly 
left-handed 

I then got eight villag@ schoolboys, from ten to twelve years 
of age, and offered a shilling to the boy who should walk 
| Staightest bl adfold Before the contest, however, I dusted 

fp me sawdust on the ground, anc after making each of the boys 
walk over 1t, measured then strides from right to left and left to 
right They were also made to hop, and the foot on which they 
hopped was noted% they were tLen made to jump ove: a stick, 
and the foot from which they sprang was entered, lastly, they 
were instiucted to throw a stone, and the haud with which they 
threw was noted Each of these tests was applied twice oveg 

I think they were all 11ght-handed im throwing a stone, but I 
believe that two of them exhibited some mark of being partly 
left-hanCed The six who were totally mght-handed strode 
longer from left to right than from right to left, hqpped on the 
left leg, and 10se 1n Jumping from that leg One boy pursued 
the opposite course, and tke last walked imegulurly,ebut with 
no average differ®nce between hus strides When told to hop, he 

hopped on one leg, and in the ~epetition on the othery and I 

could not dearly make up my mind which leg he used most in 
jumping When I took them into the field, I made the boys 
successively take a good look at a stick at about forty yards 
distance, and thgn blindfolded them, and started them to walk, M 
guiding them stiaight foi the first three or fou paces The 
result was that the L.ft-legged boys all diverged to the right, the 
right-legged boys diverged to tke left, and the one who would 

not reveal himself won the puze The trial was iepeated a 

secónd ume with closely similar results, although the prize- 

winner did not walk nearly so straight on a second trial 

I also mgasuied the strides o; myself and of som® of my 
friends, and found tne same connection between divergence and 
compaiatve length of stride My own step fiom left to right 
1s about a quarter oF an inch longer than from 11ght to left, and 

I am strongly rigbt-aanded 

Comment on tl.ese expermnents seems needless, and they 
entuely confirm Mi Larden inh s view 

It seems to be gerevally held thet right-leggedness 15 commoner 
than the reverse , this I maintain .0 be incorrect. I believe that 
nine out of ten strongly mght-handed persons aie left-legged 

Every active effort with the ight hand is almost necessarily 

accompanied vy an effort with the left leg, and a 1i1ght-handed 

man 1s almost compelled to use his left leg more than the othe: 

I believe that Sir Charles Bell coasidered that men were gene 

rally right-legged, and sought to cerive the custom of mounting 

a horse from the left mde from the fact that the iight leg is 

stronger than the cther I suggest as almost certain that we 

mount on that side because the lang sword is necessarily worn 
on the left, and would get between our legs if We went to the 
off-side of the horse Some of you ieaders may perhaps be 
able to tell us whethe. the Chmese do not wear then short 
swords on the right and moun! their horses from the yght 

I will not hazard a conjecture as to why the rule of the road 
in Great Britazn, and inside of tne towns of Florence and of 

Salzburg (?), 1s different fiom that adopted by the 1@t of the 

world For an armed horseman the English rule 15, I presume, 

more ad gant&geous, both for attack and defence 
January 20 G Ii DARWIN 











e o . 

THE question whether a man will walk to tfe right or left m 
a mist, 1n darkness, or if. blindfolded, has led to no little con- 
troveisy and dispute Almost®every conceivable 1eason has had 
rs advocates for tke fact that some men peisistently turn to the 
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left, and others to the right, when walking without the ad of 
sight, Iam familiar with some ambidextrous men, and about 
the same numbei of left handed men, but I cannot recall a single 
instange of a left-legged man, and think they must be somewhat 
rare In the present question it might, perhaps, be well to put 
asle peculiarities of the a1ms—as occupation and education enter 
very largely into the method of their use—and confine observations 
to the legs alone Mr Laden has, I think, very neaily airived 
at the solation,of the problem with his definition of 1ight or left 
strong legged men circling to the right or left 1espectively I 
take exception, however, to his referring the peculiarity to the 
strength of the limb, and think the following suggestion may 
afford helpin the matter, being founded upon observations, and 
providing a reason for circling m walking im either right- or left- 
legged men —It has been fiequently remaiked of late years that 
shor@leggedness on one side or the othe: 1s of common occur- 
rence—the cause 1s doubtless attuibutable to a retardation in the 
growtlPof the tmb caused*by one or more of the many illnesses 
to which we are subject ın the earlier yeaisof our life Except- 
ing when the retardation in the growth @f the ]imb 1s consider- 
able, ıt produces no 1nconvenience, and the possessor of a limb 
shorter than its fellow by some teoths of an inch may neve: be 
awaie of the deficiency To apply this fact to the question (it 
1s another matter why the left leg 1s more frequently the short 
one), Mr Laiden’s strong leg should correspond to my long leg 

The long leg malas a longe: step in proportion*to the difference 
in its length over its fellow If the right be the longeileg, as 
is oftener the case, the walker will circle to the left, and vice versé 

In my experiments I fixed a drawing-pin into the sole of each 
boot, selected a hard, level, untrodden piece of sand on the sea- 
shore, about 250 yaids in length, and used a measuring-tape 
which would take ten or twenty paces 1n one measurement for 
obtaming the giffevence in length of the paces , the drawing-pms 
afford a defimte and precice mark ın the sand To insure a good 
and regulas start I always allowed my man a few yards stat with 
his eyes open and fixed on the distant mark He then, without 
stoppings put over his head and face a cardboard cylinder open 
at the top This allows the eyes to be open, whilst effectually 
preventing any lateral vision I think this, small detail as it 1s, 
important, as a bandage tied round the head across the eyes 1s 
sometimes unpleasant and often confusing : 


97, Adelaide Road Tos, HAWKSLEY 
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Diffusion of Scientific Memoirs 


ProF Tarr’s letter in your issue of December 27 (p 196) 
raises two questions of interest to the Cambridge Philosophical 
Socyty eProf Tait states that during the last thuty years he 
has received very few of the publications of the Society I 
cannot find from the records of the Society that Prof Tait has 
ever expressed the wish to have the publications sent to him 
The Cambridge Philosophical Society, like the Royal Society of 
London, the Royal Astionomical Society, and, I believe, other 
scientific societies, sends its publications to all Fellows who clam 
them within a reasonable time from the date of issue Any 
Fellow 1equesting that aX publications may m the future be sent 
to him receives them as they appear The second point is the 
free distribution of copies I find that at the present date the 
Transactions or Proceedings of the Society, o1 both, are sent 
either giatis or ın exchange for other publications to the follow ng 
number of centres — 





Home Foreign 

London * 16 | Germarfy 22 
Rest of England 16 | France 9 
Scotland v 8 | Umted States 12 
Deland 6 | British Colonies 8 
Other foreign ceuntries 23 

Total 46 Total 74 

Honorary Fellows about 40 


"Totalgnumber distributed » 160 


Of this 160 about 40 have been added since the year 1869 

In Edinburgh at present there are three centies recerving the 
publications of the Society I doubt very greatly if there ae 
Many societies which do as much as the.Cambridge Philosophical 
Society towards spieading tlen publications 

R. T GLA7EBROOK, 
Secretary Cansbiidge Philosophical Society 
Cambridge, January 19 


Recent Low Temperatures in America 


ON or about December 19 some very low temperatures are 
reported to have been 1egistered in Manitoba At Emerson, in 
lat 49°, a cold of 46° below zero, and in Dakota (United States) 
— 49° are 1ecorded 

Ido not presume to say that these temperatures are imco- 
iectly given, but they must be ieceived with some distrust, 
arising fiom possible, I may almost say probable, defect in the 
thermometers used 

These sources of error are two, and by ho means uncommon 
First, the construction of the instrument may be defective 
Second, it 1s not unusual ding the heat of summe: for a por- 
tion of the spit to become vaporised, and afterwards con- 
densed ın the upper end of the tube If the spust 1s colourless, 
and if the detached fluid extends down to the metal band 
which keeps the tube im its place, the enor, which may amount 
to 8° or more, 1s not readily noticed, unless specially looked for 
I had several examples of this erro. in thermometers used by 
me in Canada, and one not long ago at the house of an English 
gentleman, who had perfect faith ın the conectness of lus 
thermometer 

Of the errois arising from defective construction there were 
two notable examples among some twenty thermometers which 
were tested by fieezing mercury at Great Bear Lake m the winter 
of 1848-49 Eighteen of these thermometers agreed very closely 
with each othe, indicating — 36° 5, or about 2° too high Two 
others, beautifully finished, and made by a London maker of 
high repute, showed at the same time, and under similar 
circumstané@es, 57° below zero, or about 19° of enor 

Joun RAE 


Meteors—Unpublished Notes of November 30, &c 


On Novemte 30, at 8 27 pm, a laige meteor passed fiom 
Dubhe, in the Plough, thiough the lowe: pait of Auriga, ex- 
ploding in sparkling 1eddish light, and at 9 another described 
nearly the came line, but without explosion ‘Lhe latter left a 
very vivid blush light m its path, which lasted about ten 
seconds At 1055 a very large meteo dropped right down 
from Psi Ursze Majoris, and disappeaied in a black cloud a few 
degrees above the houzon At II 10 one sped rapidly fiom 
Beta Ursz Minoris through between Epsilon and Zeta (Mizar) 
Ursz Majoris, and exploded in very biiliant white ght At 
II 20 one proceeded froma point about 1? below Benetnasch, 
and disappeared im the right shoulde of Hercules without 
explosio» At II 25 one blazed out fiom a pomt 2° above 
Etanin, and disappeared nea. Beta Cygni At rr 30 a large 
and brilliant but a fiansient meteor. went from Omicron Ursæ 
Majouis, and disappeared in the tail of the Dragon At II 35 
one dashed out from a point about 1°above P1 Ursæ Majoris, and 
I thotight that it would go though Merak, but just before it 
reached Merak 1t curved suddenly fiom ıt and exploded About 
12 a number of small cnes were seen December 1—Meteois 
seen at O13 am, 018, I 12, I 23, I 45, 3 30, 3.40, 4, 4 23, 
440, 455, 57, 510, 518 December 4—AÀt 215 am, 
220, 225, 228, and a numbei of meteois were observed 
between 5 and 6 pm December 5—A goodly number of 
meteors seen fiom I a.m to 6, and fiom 8 p m to 1o De- 
cember 6—1 I2 am, I I5, I 22, 2 IO, 2 30, 3 40, 5 21, 5 25 
December 7—Thiee meteoisseen December 8, 9, 10, and 12—~ 
Only a few meteors weie obseived here, and fiom the un 
favcurable state of the weathei, not a meteor could I manage to 
see since I have asceitained the paths of all the above meteors, 
but to give them all would encioach too much on your space I 
will supply particulas if requied On November 30 and 
December I last fheie was a brihant display of meteors A 
few Leonids, Leo Minorids, Tawids, and Geminids were seen 
Six Andiomedes made then appeaiance fiqm December 4 to 8 
On December 8 a beautiful bolide rushed through the clouds 
fiom south-west to south-east, at 6 pm Not a sta in that 
part of the heavens could be seen at the time, but the moon 
shone dimly a little to the left of ıt The point at which it 
appeared was a few degiees higher than the moon, and 1t. dis- 
appeaied & few degrees above the earth It blazed in and out 
thiee different times on its way though the black clouds, and 
a little,before the end of 1€s journey it swelled out into a huge 
magnificent ball of red fire, and by its. explosion it illumined the 
western heavens and eaith with its bright crimson light A few 
of the spectators weie alarmed at the unusual apparition No 
intonation Left in *ts wake a red belt of fire The light of 
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most of the meteors was blue, or the colour of electric light. 

umber of the meteors curved suddenly round just before dis 

appearing Numbers of meteors were seen dropping into black 
clouds, others seen dropping out of them down to the horizon 
Mossvale, Paisley, January 14 DONALD CAMERON 
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BRITISH APHIDES* 


E{NTOMOLOGISTS are fond of attaching themselves 
to some special group of insects—bees, beetles, or 
butterflies, but there are very few, we believe, who take 
an interest in collecting the winged or wingless forms of 
the Aphides One 1s very apt to overlook the value of 
the work of a mere collector, but it comes home to us when 
amid a group so large, and so important from an econo- 
mic point of view, as this of the plant lice 1s, we find 
only some half a dozen of our Buitish naturalists collect- 
ing specimens of the species or making observations on 
the marvellously strange habits of their heterogeneous 
forms Under these circumstances 1t was most fortunate 


getic, from publishing an account of these insects , but, 
thanks to the Ray Society, we have, as the works published 
by them for their subscribers for the years 187571 877, 1880, 
and 1883, four handsome octavo volumes by Mr G Bowdler 
Buckton, F R S , which seem well entitled to their desig- 
nation of a * Monograph of the British Aphides” These 
volumes, besides the text, contain over 140 plates, of 
which ten are devoted to anatomical details, and the 
rest to coloured portraits of the species both in then 
immature and various mature forms, and in some few 
mstances there are representations of the various para- 
sites which feed on them It is to be specially noted 
that these figures are both drawn and lithogiaphed by 
the author, and certainly a more interesting series of 
Itfe-like figures of Aphides is nowhere to be found 

While it seems true that the Aphides are not general 
favourites of the collector, ıt 1s also true that no grou 
of insects has attracted more attention For nearly a 
century and a half the mysteries of their grwth and 
development have been laboriously inquired into, and 
the researches of Réaumur and Charles, Bonnet in the 
eighteenth, and those of Huxley in this our nineteeth cen- 
tury, have not exhausted all the marvels of these strange 

Their history makes them in many ways attrac- 
Thus, to those interested in the details of embryo- 
these Aphides present questions for solution of the 
grentest importance, and concerning which there 1s still 
no absolutely settled opmion Even the brilliant inves- 
tigations as to this branch of the subject by Huxley still 
left work to be done To the general naturalist they 
present a source for abundant study—not only their 
varied and often strange forms, but their curious habita- 
tions and the defences which they seem to have against 
hosts of different insect foes , while to the practical 
economist they have an immense interest when he thinks 
that by their success in the struggle for life they cause 
distress to human nations, often bringiftg about decrease 
in the amount of our food material and an increase in the 
amount of our taxation To name the Hop Fly or the 
Vine Aphis 1s to at once illustrate our meaning 

Tt 15 not our intention to write a criticism on Mr. 
Buckton’s learned monograph, ıt pleases us better to 
introduce it to our readers as a scientific work full of many 
easily read and wonderful histories of our natjve species 
of plant lice—one that the reader will not lay down ina 
hurry when he once takes it up ,eone in which, open where 
he wil, he shall find something ın it to intertst and 
attract him In order that we may in some measure 


1 «Monograph of the British Aphides '' Bv George Bowdler Buckton, 
FRS,&c Four volumes, bemg the solumeseissued Dy the Ray »ociety 
of London to thar subscribers for the years 1375, 1877, 1880 ard 1883 
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logy, 


that a society like the Ray Society was 1n existence, forg 
the number of those interested 1n the subject of the his- 
tory of British Aphides would have been too miserably 
small to have justified any publisher, no matter how ener- 





prove this we will give a brief sketch of the chief subject- 
matter of these volumes Passing over the disquisition 
as to the origin and meaning of the word '(aphis," we 
have a general history of the group, included under this 
heading we find a sketch of their anatomy, an accoung of 
the most noteworthy contributions to their history by the 
early writers, and a sketch of what 1s known as to their 
metamorphoses and their very strange -reproduction. 
This is followed by the classificatory portion, 1n which 
full diagnoses are given of the genera and species 

Mr Buckton would account for the want of activity in 
our entomologists in theiz study of this group by the 
confusion into which the group has fallen with reference 
toits synonomy One species of Aphis possesses ne less 
than thirty synonyms, while ın another case the same 
name has been given to no less than six different Species 
of the group There is this further difficulty ın their 
study, that the distifictive characters are far less marked 
than in most other insects As to colour, not only are 
the young sometimes in this respect quite unlike their 
paients, but their. hues vary with the hour, and even the 
adult forms may undergo as great a change ın their tints 
as the autumrm leaves amongst which they nestle 

The family itself belongs to the order of the Hemi- 
ptera and to the sub-orcer Homoptera, where it 1s located 
between the families Coccidee and Psylide Among 
the anatomical peculiaiities ıt may be noted that the 
winged forms are provided with no less than three dif- 
ferent kinds of eyes—ocell, compound eyes, and supple- 
mentary eyes The larvz of some have eyes, 1n others 
the eyes are quite ruaimenzary , while in some subterra- 
nean forms they are absent Thoughll the winged forms 
have ocelli, yét their nocturnal habits are not marked All 
the Aphides are suctorial in their habits , as the Source of 
their food varies so does the structure of the mouth parts, 
especially the rostium and sete In Stomaphis quereis, 
feeding 12 the alburnum of the oak, the rostrum 1s neatly 
twice the lÉngth of the insect, and the setze are muth 
longer , qnd in the genera Lachnus and Scluzoneura, in 
the young forms, the rostrum projects beyond the end of 
the abdomen, and 1s carried as if. it were the tail of the 
insect , while in the young of Chermes laris the long 
and delicate sete are coiled into a spiral, which would 
seem to,act as a kind of spring cable by which*he msect 
moors itself so to its feeding ground that it 1s not easily 
dislodged by the rough wings of early spring as they play 
among the larch branches The punctures aie not made 
by the rostrum, which seems only to act as a sheath, but 
by the setze, which can be seen to lance open a number 
of the parenchymatous cells, and so cause a plentiful flow 
of cell-contents 

On the question as to the function of the cornicles, the 
author does not agree w'th Kaltenbach that they aie 
organs connected with the respiratory apparatus, but 
rather regards them as the external terminations of ex- 
cretory ducts As to boney-dew, the remarks of Kirby 
and Spence, ascribing it to a secretion of Aphides, 1s 
accepted as true bf almost all who have written on the 
subject—imcluding the autaor—though others, among 
whom may be mentioned Liebig, Sir Js Hooker (1873), 
Boussingault (1872), still combat this view 

The chapter on the bibliography begins by alluding to 
the work of the celebrated anatomist and philosophical 
lens grinder, Leuwenhoek in 1690, glances at that of 
Réaumur (1737), Charles Bonnet (1779), De Geer (1778), 
the more modern writings of Schrank, Qlausmann, 
Burmeister, Harting, Kaltenbach, Kyber, Morren, 
Leuckart? von Siebold, Ratzeburg, and Koch among the 
Germans, Passerim among the Itahans , Signoret, Bal- 
biani and, Claparéde.among the French wuters, New- 
port, F Walker, Haliday, and Huxley among the English 
writeis on the subject 

Aphides are to be found almost everywhere throughout 
Britain Some are hardy enough to thrive on the stony 
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heaths of Scotland and Northumberland, whilst others 
will dive almost in the reach of the spray on the sea- 
shore , terrestrial and aquatic plants are alike subject to 
tMeir attacks Some feed on succulent herbs, others on 
hard timber trees ; otheis again on the roots of flowering 
plants , Sometimes the white water lily (/VyiipAa alba) 
1s almost destroyed by the myriads of Rhopalosiphum 
nymfhac which crowd on its leaves and flowers While 
certain trees and shrubs appear to be attacked exclusively 
by their own peculiar Aphis, other trees give nourish- 
ment indiscriminately to numerous species Thus the 
oak 1s attacked by at least six, the willow and birch by 
eight, and the conifers by the same number Some 
familjgs of plants are fgee or almost free from them, such 
as the Gentian and Irid families But one species of 
the large group of the ferns 1s gs yet known to be 
attacked by them, indeed the cryptogams are as a 
general rule very free from Aphides , but we have known 
a species of Marsilea to swarm with them 

The migration of the Aphides 1s still involved in some 
mystery, and we seem to have as yet no certain know- 
ledge of the wieter habitats of numerou? species which 
seem to occur only during a few weeks of midsummer, 
such as Szphoxophora mullefoltz, which may be found 
frone July to September, and then entirely eludes our 
notice for the rest of the year 

The pecular habits of the species opens an wm- 
mensely interesting subject some are almost sedentary, 
others are fairly active, some form receptacles which 
strangely mimic fruits , some if disturbed drop to the ground, 
others run to the®pposite side of a leaf m twig, some 
throw wp their hind legs when alarmed, which action 
gives a signal to the rest of the colony, which *esponds 
by going through the same performance , some assimilate 
their colours to their food plants, so as to be ,difficult to 
perceive An interesting phenomenon in comnection with 
these insects 1s their dimorphism. Thus the early spring 
form of Chermes lartces 1s different from that*of all her 
progeny till the last, and the same ıs the case with Apfhzs 
malı. These variations often relate to size and colour, 
but often also to considerable change in form and modifi- 
catign oð parts The most extraordinary instance occurs 
in Chattophor us acerts, “the early spring forms*of which 
occasionally are so diverse that they have been described 
as belonging to not only different genera but even to dis- 
tinct families, Thus Mr Thointon, the original disco- 
verer of this strange insect, gives ıt the name of Phyl- 
lophorus testudinatus, afterwards Mr L Clark called it 
Chelymorpha testudo, placing 1t between the Aphidide 
and the Coccide ” But a nearly equally striking example 
occurs in the dreaded Phylloxera vitis, which has two 
entirély different habits of life and form In one it is 
active and winged, ın the other it ıs apterous and sub- 
terranean. 

We would have liked more afnple information as to 
the geographical distribution of the gwoup. We 1ead that 
“ıt 1s confined to the more temperate regions of the 
globe,” and “tbat as we approach the trop'cs it appears 
to give way to such forms as Coccus ” Over the whole 
continent of Europe they are spread, and across Europe 
into the Amu: district of China They abound in North 
America, Seem not to be indigenous in. New Zealand, 
though in this country, according to Prof, Hutton, im- 
ported species were often very destructive to the crops, 
and nothing ıs said as to their occurrence in Australia or 
the Cape of Good Hope district Ss 
".Mr Buckton divides the family into four sub-families 
Aphidinze, Schizoneurinze, Pemphaginze, and Chermesine, 

Volume 1 Is taken up with an account of thé first half- 
dozen genera of the first sub family, and is illustrated 
with three plates of anatomueal details, and forty-two 
coloured plates of species Among the more familiar 
species whose life-histories are given are the Rose Aphis 
(Stphonophora ros@), the Wheat Aphis (S granaria}, 

































the destructive Hop Fly (Phorodon humutt), the Cherry 
Aphis (Myzus cerast),and the Peach Aphis (M gersica), 
this last one of the most beautifully coloured of our natn e 
species, 

Volume n, with forty-eight plates, concludes the de- 
scriptive details of the genera and species of the sub- 
family Aphidinz with seven-Jointed antenna, including 
the type-genus Aphis Full details are given of that 
troublesome insect Rhopalosiphum dianthe, the Aphis 
vastator of Smee, which feeds on almost every cultivated 
plant, often swarming on the potato, turnips, pinks, not 
to mention hyacinths, tulips, and oleanders, but which the 
author agrees has nothing to do with the production of 
either the potato disease or clubbing ın crucifers Forty- 
five species of the genus Aphis are enumerated, and a very 
useful analytical table of these 1s appended, No less than 
seven synonyms are quoted to 4. rumzcis, Lin, which 
commits such destruction often on the bean and turnip 
crop, and which 1s not very particular as to its food plants 
Seven species of the genus Chaitophorus are describe !, 
and a full account is given of the very extraordinary 
dimorphism existing in C aces In this volume v e 
have accounts of the aphidivorous Hemerobude and 
Hymenoptera 

Volume in, with twenty-seven plates, contains the 
description of the forms of the sub-family Aphidine with 
six-Jointed antenna, of the sub family Schizoneurinze, and 
of some of the forms of the sub-family Pemphiginz 
Among the more familiar species we have here the Aphis 
(Péerocallts tee) which abounds on the lime tree, and so 
bedews it with its sweet secretion; the Beech Aphis 
(Phyllaphis fagi), so well known as often covering the 
leaves of the beech tree with its white cottony or rather 
waxy fluff, the Sallow Aphis (Lachnus viminalis), which 
Sometimes swarms on our willows The “American 
blight ’ (Schzzoneura lanigera) on our aple trees 1s an 
introduced species, apparentlyfrom America It appears 
that they descend into the soil in winter and attack the 
roots of the apple trees S. Januginosa is the aphis which 
produces the wonderful fig-like galls on the elm tree 
These gills are about the size of small green figs, with a 
small opening at their summits, they contain thousands 
of the plant [ce In 1866 Mr. McLachlan, travelling in 
the south of France, gathered a number of these galls, 
whiclf weie in extreme profusion—elm trees twenty feet 
high being one mass of galls— with the intention of bring- 
ing them home, but they made such an awful mess fron 
the viscid liquid in the galls, that he was compelled at 
last to throw them away Pemphigus lactucarius 1s the 
species found living in little earth cavities in the vicinity 
of the roots of various plants If a stump of lettuce be 
pulled up in spring, these “downy flocks” will be very 
often detected 

The last volume, with twenty-four plates, concludes 
the account of the species of Pemphiginze, and gives de- 
scriptions of those of the sub-families Chermesine and 
Rhizobunz Mr. Buckton agrees with Passerini, and 
retains Chermes among the Aphididez The Greek verse 
on the title page Of this volume having caught our eye, we 
are reminded how little the families treated of ın ıt are the 
subjects of parasitism, the reason why seems obscure with 
these forms the big and little fleas seem to he down to- 
gether, nog causing each the other any alarm TheF irAphis 
(Chermes abzetzs) ıs the maker of the curious cone-like 
galls of the spruce, and a closely related species is often 
very destructive to larch plantations Of the genus Phy l- 
loxera two native species are described, and a full account 
sof the Vine Aphis (P wzz5) now introduced into our 
hothouses is also given In this account we havea very 1n- 
teresting and important communication from that emincnt 
entomologist, Jules Lichtenstein, in which he gives a 
summary of his views on the metamorphoses of the plaut 
lice This volume has appended to it chajteis on Aphides 
1n their economical relations to ants, on the reproduc- 
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tion of Aphides, on the biology and morphology of | 


Aphides, on the antiquity of the Hemiptera, and par- 
ticularly with 1egaid to the Aphidinze as represented in 
the sedimentary rocks and in amber, diagnoses of the 
Aphides found 1n amber are given, with figures, and we 
have also an account of those known to occur in a fossil 
state ın America Directions for the mounting and pre- 
servation of Aphides are given, and we find a very com- 
plete bibliography of authors who have treated about 
Aphides, and a very excellent general index 

In conclusion tt only remains for us to congratulate the 
author on the very successful accomplishment of this 
important work, which ıs certain to excite an interest in 
this marvellous group of insects, and the Ray Society on 
being the medium of publishing the most beautifully 
illustrated work on the Aphides that has as yet appeared 





EARTHQUAKES AND BUILDIAGS 


A COMPLETE discussion of the effects which earth- 
quakes produce upon buildings would form a 
treatise as useful as it would be interesting Not only 
would ıt involve a discussion of the practical lessons to 
be derived from the actual effects of eaithquakes, but it 
would include deductions based on our present knowledge 
of the nature of earthquake motion Such knowledge 1s 
obtained from the records of seismographs 

In the following few notes I intentionally overlook this 
latter potion of the subject, and confine myself to a few 
of the more important practical conclusions respecting 
the effect of earthquakes on buildings, which may be of 
value to those whose mission it 1s to erect buildings in 
earthquake counties 

With regard to the situation of a building® it 1s 
sometimes obseived that after an earthquake it 1s 
the portion of a town situated on low ground which has 
principally suffered, whilst adjowing portions on hulls 
may have practically withstooc the disturbance — In 1855 
this was the rule governing the distribution of 1uin 1 
Tokio The reveise, however, has been the rule in 
Yokohama 
be said that there is no universal rule,—each small area 
in an earthquake region having its special rule Asa 
site for a building, theory seems to indicate that soét earth 
or marshy giound, which would absorb much of the 
momentum communicated to it, and therefore act as a 
buffer between a building and a shock approaching 
through other strata, would prove a safe foundation 
This seems also to have been an old opinion, for we read 
that the temple of Diana was built on the edge of a marsh 
to ward off the effects of earthquakes, 
repeatedly shown us, as in the case of Tokio and Manila, 
that swamp-like ground, as an earthquake palliative, 
has but little effect On the othe: hand, hard rocky 
strata, where the amplitude of motion 1s small, but the 
period quick as compartd with the motion in the inelastic 
material of the plains, has, as was markedly illustiated in 
1755 at Lisbon, and in 1692 at Jamaica? proved the better 
foundation Places to be avoided are the edges of cliffs, 
scarps, and cuttings For emergent waves, these are free 
surfaces, and from their faces materials are invariably 
shot off, much in the same way that the last car ın an 
uncoupled train of carriages may be shot forWayd by an 
engine bumping at the opposite end 

As foundations for a building there are two types In 
one, which 1s the European method of building, the 
structure is firmly attached tp the ground by beds of 
concrete, brick, and stone In the other, whichis 1llus- 
trated jn the Japanese system of building, the stiucture 
rests loosely on the upper surface of stones or boulders 
As an indication of the relative value of these two forms 
of building, it may be mentioned that in Yokohama, in 
1880, many of the European buildings were more or less 
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shattered, whilst ın the Japanese portion of the town 
theie was no evidence of disturbance 

The houses, like the four.dations, are also of two ‘types. 
In tke European house bult to withstand earthquakgs, 
of which there are examples in Tokio and San Francisco, 
and for which in America patents have been granted, we 
have a building of brick and cement bound together with 
hoop iron and numerous tie rods A building like this, 
which from time to time 1s jerked backwards and for- 
wards by the moving earth, to which it 1s secured by the 
firmest of foundations, 1s expected to resist the suddenly- 
applied and varying stresses to which yt 1s exposed by the 
strength of its parts Th.s type of structure may be 
compared to a steel box, and if 1ts construction mvolves 
any principle, we should call 1t tlfat of strength opposing 
strength Some of the buildings ın Caraccas, which are 
low, slightly pyramidal, have flat roofs, and which aie 
bound along their faces with iron, belong to this order 
These so-called eaithquake-proof buildings, with the ex- 
ception of their chimneys, have certainly satisfactorily 
withstood small earthquakes in Japan As to how they 
would withstand a disturbance like that Jat Casamicciola 
1s yet problematical Unfortunately these structures are 
very expensive 

The second type of buuding may be compared to a 
wicker basket This 1s certainly as difficult to Shake 
asunder as the steel box type, and at the same time 15 
not so expensive The Japanese house belongs to this 
type It is largely used on the west cqast of South 
America, and in Manila, since the disaster of 1880, 
it has rapidly been replacing the hgavy stohe form of 
structure Biiefly, it 1s a frame house with a hght roof 
of shingle, felt, or iron As put up in Japan, 1tf stabılıty 
chiefly appears to depend on the fact that it 15 not firmly 
attached to the earth on which it rests, and that its 
numerous jpmts admit of considerable yielding The 
consequence 1s that, whilst the giound is rapidly movifig 
backwards and forwards, the main portions of the build- 
mg, by their inertia and the viscous yielding of their 
remain comparatively at rest 
A house that my experience suggests as being aseismic, 
would be a low fiame build- 
ing, with iron roof and chimneys supported by*a number 
of slightly concave surfaces resting on segments of stone 
oi metal spheres, these latter being in connection with 
the ground Earthquake lamps, which are extinguished 
on being overturned, would lessen the risk of fire, while 
strong tables and bedsteads would form a refuge in case 
of sudden disturbances 

In earthquake towns the streets ought to be wide, and 
open spaces should be left, so that the inhabitants might 
readily find a refuge from falling buildings Brick,chim- 
neys running through a wooden bulding, unless they 
have considerable play and are free from the various 
poitions of the building, are exceedingly dangerous In 
consequence of the vibrational period of the house not 
coinciding with tht of the chimney, the former by its 
sudden contact with the latter when in an opposite phase 
of motion almost invariably causes aneoverthrow In 
1880 nearly every chimney in the foreign settlement ın 
Yokohama was overthrown in this manner, and the first 
alarm inside the houses was created by a shower of bricks 
fallrz on beds and tables Since this occurrence the 
chimneys ın Yokohama have had more or less play given 
to them where they pass thiough the roofs — e 

Chimneys with heavy tops, hnke heavy roofs, must be 
avoided " Another point requiring attention is the pitch 
of aroof If this 1s too great, tales or slates will be readily 
shot off eArchways«ever openings should quive into their 
abutments, otherwise, if they meet them at an angle, 
fractures are likely to be produced 

If for architectural readins, or as a precaution against 
fire, it 1s necessary to have buildings which are sub- 
stantial, their upper portions ought (to be as light as 1s 
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consistent With the requisite strength Hollow bricks, 
hight tiles, with fagzer-macAé for internal decorations, 
have been recommended as materials suitable for super- 
structures At the present time the city of Manila, partly 
through Government interference, and partly through the 
desire of the inhabitants to reduce the chances of farther 
disasters, presents a singular appearance of light super- 
structures rising from old foundations Iron roofs are 
visible in all directions, whilst on the massive basements 
of old cathédrale and churches upper stories of wood, 
with cupolas and spires of corrugated iron, have been 
erected 

Although the suggestions embodied 1n the above notes 
are few ın number, it 1s hoped that they may be of some 
practical value Without extending them, they show us 
that, even though we may not be in the position to escape 
from earthquakes by forewarning ourselves of their ap- 
proach, we can at least fhitigate the effects of these 
disasters by proper construction JOHN MILNE 

Tokio * 





THE LATE ERUPTION OF VESUVIUS 


OVE visit to the crater of Vesuvius on January I1, 

1884, was a rgost interesting one In «ny former 
letter I gave the rough details of this new eruption as 
well as could be ascertained from the base of the cone 
The lava, that issued on Tuesday night continued to flow 
till Wednesday evening, but seemed to have arrested its 
progress about 10 o'clock that night, when I was in the 
Atro del Cavallo This stream proved to have welled 
out at the base ef the little cone of eiuption and to have 
flowed across the solid lava plain in the crater of 1872, 
and then to*have peyred down the north-porth-west 
slope of the cone till 1t reached the Atrio, across which it 
extended but little Within the crater of 1872 we have a 
somewhat convex plain of lava, which 1s continuous with, 
or, more properly, overlaps, the crater edges, except for 
a short distance on the south-south-west side The*north- 
east art of this ıs covered by the remnants of fhe crater 
of January, 1882 Within this were a series of crater 
rings that have smce filled up to a certain extent the 
cavity of 1882 For some time the vent has travelled 
south, so that the present cone of eruption overlaps the 
crater ring of Januiry, 1882, on its south side, whereas 
there 1s de@p crescentic fossa between the piesentecone 
and the north ciater ring of two years since The vent 
was giving forth great volumes of vapour, and there was 
an almost continuous fountain of fragments of molten 
lava, which often attained the height of one or two 
hundred yards As a consequence much filamentous 
lava, often as fine as cotton, was raining around the 
crater, and as we sat there eating our lunch, it was so 
covered with these rock fragments, that it required a long 
climb onefoot to make such a gritty meal palatable The 
ejectamenta are composed solely of lava 1n detached 
pieces, ejected in a plastic state with a few bombs, con- 
sisting of older solid lava fragments partially fused and 
rounded on the surface, which 1s varnished irregularly by 
the fluid nfagma that enveloped them * This indicates 
that the Java 1s very near the top of the chimney, which 
must be full, as it has been for some time Photography 
was no easy matter amidst this fiery bombardment, for 
such was the abundance of the ejectamenta tbat*we could 
see how rapidly the cone of the eruption was growing I 
made a rough calculation of the quantity of new material 
expelled, and 1 think six cartloads in four seconds as 
quite a fair estimate The lava that had flowed was solid 
and cold enough to allow my dog to cross it with ease, 
though through a few cracks ıt was seen to be still inean- 
descent, and a green staff tgrust 1n immediately blazed 
The lava that was flowing in the direction of Pompen is 
still doing so in ote or two points, apparently at the 


same rate and place as two weeks since 
. 





. 

Altogether this eruption seems to be of very httle 
importance, and during the last four years there have 
been many similar ones Prof Palmieri, in the Correre 
del Mattzno of January 11, prophesies a great eruption, 
but on what grounds it seems difficult to make out 
No one would deny that such could occur and 1s not ım- 
probable , but there seems to be no more reason now than 
two months since 

The smoke or vapour yesterday had, when seen by 
reflected light, the same colour as usual, namely, a 
salmon tint The sky was very clear, and I looked at 
the sun through this vapour, bearing 1n mind the recent 
remarkable sunsets and green suns The transmitted 
light ranged from a ġurat senna brown to a dirty orange, 
having much the same colour as when we look through a 
dark London fog I noticed that the hght that traversed 
the vapour column and fell on the opposite escarpment of 
Monte Somma was of a colour that would be obtained by 
mixing a mauve with about equal quantities of brown 

Naples, January 13 H J JORNSTON-LAVIS 





THE EGYPTIAN SUDAN AND ITS 
INHABITANTS 


à 

AS some degree of vagueness seems still attached to 
the term Sudan, it may be well to state at once that 

it 15 simply the Arabic equivalent of the older and more 
intelligible expiessions, Nigritia, Negroland, which have 
in recent times somewhat unaccountably dropped out of 
use In its widest sense ıt comprises the more or Jess 
fertile zone lying between the Atlantic on the one hand 
and the Red Sea and Abyssinian Highlands on the othe:, 
and stretching from the Sahara and Egypt Proper south- 
wards to the Gulf of Guinea, the still unexplored Central 
Equatorial regions, and further east to Lakes Albert and 
Victoria Nyanza This vast tract, which may on the 
whole be regaided as the true domain of the African 
Negro rage, 1s commonly and conveniently divided into 
three great sections —(1) Western Sudan, comprising 
roughly the basins of the Senegal and Quorra-Bmue 
(Niger) with all the intervening lands draining to the 
Atlantic, (2) Central Sudan, comprising the basins of the 
Komadugu and Shari with all the lands (Kanem, Bornu, 
“Baghirm, VYadai) draining to Lake Chad, (3) Eastern 
Sudan, compiising everything east of Wadai, that is 
mainly the Upper and Middle Nile basin 

Politically, thi» third section, with which alone we are 
here congerned, has foi some years formed part of the 
Khedive’s possessions, hence is now more generallv 
known as Egyptian Sudan Until 1882 it formed a 
single administrative division under a Governor-General 
resident at Khartum But in that year a sort of Colonial 
Office was created for this region, which was placed under 
a Cabinet Minister and broken up into four separate 
Cepartments or divisions, each under a Hukumdar, or 
Governor-General, directly responsible to the Minister for 
Sudan at Cairo The various provinces hitherto forming 
the single administiation of Egyptian Sudan thus became 
distributed as under — 

WEST SUDAN, comprising Darfur, Kordofan, Bahr-el- 
Ghazal, and Dongola, with capital Fasher 

CENTRAL SUDAN,comprising Khartum, Senaar, Berber, 
Fashoda, an1 the Equator (Hat-el-Istwa), with capıtal 
Khartum 

EAST SUDAN, comprising Taka, Suakın, and Massowah, 
with capital Massowah 

HARRAR, eomprising Zeyla, Berbeia, and Harrar, with 
capital Hafrar 

'The complete development of this scheme has been 
somewhat rudely interrupted by the successful revolt of 
the *Mahdi" who has foi the moment wrested the 
gréater pagt of the country «rom Egyptian contiol But 
should this arrangement be carried out after the restoration 
of order, a further element of confusion will be introduced 
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in to African geographical nomenclature, for we shall then | 
have three political subdivisions of Egyptian Sudan bear- 
ing the same names as the three above described physical 
subdivisions of the whole region 

These however are matters of detail, with which states- 
men do not usually concern themselves, and apart from 
the terminology the projected arrangement in this in- 
stance really recommends itself both on geographical and 
ethnological grounds Thus the provinces of Darfur, 
Kordofan, and Dongola, forming the bulk of “ Central 
Sudan,” present a certain physical uniformity in. the 
sonew hat steppe-like character of the land, destitute of 
forest timber and covered mostly with prickly grass, 
scrub, gum trees, mimosas, and other thorny plants It 
1s intersected by no large streams, and generally open 
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except towards the west, where the Marrah tange foims 
a watei-parting between the few rivers and inteimittent 
torrents flowing south-east to the Nile and south-west 
through the Bahr es-Salamat tothe Shari The inhabitants 
also are of a somewhat homogeneous character, the 
aborigines belonging mainly to the old Nuba stoek almost 
everywhere interspersed with nomad and elave-hunting 
Arab tribes This 1egion communicates with thé Nile 
through two historical caravan routes, one running from 
El Obeid north-north-east to Khartum, the, other from 
Fasher north-east to El Dabbeh abové Old Dongola 
Through these outlets the produce of the land—gums, 
ivory, ostrich-feathers, and slaves—have for ages been 
forwarded down the Nile to Egypt, the natuial emporium 
of East Central Africa 
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Ethnological Map of the Eastern Sudan 


The Nile itself mmgpaits a distinct geographical unity 
to the more fertile and better watered provinces of 
Khartum, Senaar, Beiber, Fashoda, and the Equator, 
forming the second division of “Central Sudan” Here 
the great artery forms a broad, somewhat sluggish stream, 
often choked with “ sudd,” or floating masses of tangled 
vegetable matter, but nevertheless generally navigable 
from the confluence of the White and Wue Niles at 
Khartum nearly to Lake Albert Nyanza Tie Bahr-el- 
Jebel, as 1ts upper course 1s called from the lake to the 
Sobat junction, 1s thickly peopled on both sides and along 
the tributary valleys by numerous tribes and even great 
nations (Dinka, Shilluk, Mittu, &c) of pue Neéro 
and Negroid stock Lower down the White Nile, that 
1s, the sectton from the Sobat to the Azrek confluence, 
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1s held mainly bY intruding * Baggara ” and other cattle- 
breeding Aab tribes, interspersed with isolated groups 
of Nuba, Funj, and other peoples now mostly assimilated 
to them 1n speech, usages, and religion 

Although more varied +n aspect, the third division of 
* Eastern Sudan" enjoys a certain unity at least in its 
outlines, its three provinces of Suakin, Taka,and Massowah 
being comprised between the middle course of the Nile 
and the Red Sea, and stretching from the Egyptian fron- 
tier southwards to Abyssinia Here the main stream 
from Khartum to Asuan (Syene), where it enteis Egypt, 
1s essentially a mountain towent, describing gieat bends 
to the ght and left while forcing its wayeover six catar- 
acts and other obstacles through *the sandstone and 
granitic ridges intersecting the Nubian wilderness on the 
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Í Tabbu Baele, Zoghawa, Wanyanga 
Bishart | Hadendoa , Hallenga , Ababdeh , 
| (Beja) Benr-Amer 

Danakıl Adaiel, Dahimela, &c 


| Saho, Bogos, Habab 


| Somalh Idur, Isa, Myarten, &c. 
SEMI'PE | 


| 


I 
HafrrrE 


(Onn } equ » Wollo, Mecha, &c. 


f Kahebish , Sheygieh , Robabat, &c 
rai Homran, Rekhabin, Alawin Senaai 
Tfomran ; Hamr, El-Homr, Ha- 

banieh, &c ] 
Ziaieh ,9Bahemid 
Tigré, Dembela, Lasta 
Harran ° 





Himyaritic 


dar }Kenus ; Mahasi, Dongolawı 


N andN W Darfu 

Between Red Sea and Nile, 
15-25 N 

Between Abyssinia and the 
coast, 10°-15° N 

Massowah district 

Gulf of Aden Coast 


E and S of Gojam 


W from Nile between 
Dongola and Khartum 


Kordofan and Darfur 


N, Darfur 
N and E Aby:ssmia 
E from Shoa 


Nile Valley from Egypt to 


flamute 1s here equivalent to the Kushite of 
some writers , but 1s taken in a wider sense, 
answering to the African Division of the 
Mediterranean or Caucasic anthropological 
type of mankind For the removal of the 
Tibbu fiom the Negro to this connection, 
see NATURE, March 1, 1883 (“North 
Afiican Ethnology”) Most of these are 
zealous Muhammadans 


The Arab Senes are recent mtruders, mainly 
viá Isthmus of Suez and Egypt , the Æi- 
J'arites are intruders from prehistoric times 
from South Arabia ww Strait of Bab-el- 
Mandeb The former are all fierce Mu- 
hammadans, the latter mostly monophysite 
Christians 


The Nubas hold an intermediate position 


(mixed) Old Dqngola between the Negro and eris , but the 
Kargo, Kulfan, Kolajı speech 1s distinctly Negro, and has no con- 
Nusa True Nula Jeb Nuba, Tumalı ; Kordofan nection with the Fulah of West Sudan, as 
Fu Tyr, Konyara, Fongoro, &c * Darfur has been supposed by Fi Muller and 
Takrun Gallibat others The Kordofan Nubas represent 
Sub- Nuba Barea , Basé (Kunama) Taka (Mareb Valley) the original stock and are mamly pagans , 
Fun) , Hamagh Senaar . c those of the Nile are Negroid and a his- 
: torical people, Christians from the sixth to 
the fourteenth century, since then Muham- 
madans of a mild type. They represent 
the Uaua of the Old Egyptian records, the 
* Nube of Strabo, and the Nubare of later 

è times 

= . 
Sudanese  Birkit, Masalit, Abu Sanb, &c, | Darfur Most of the-e Negroes have been reduced m 
Shilluk, Dinka, Nuer White Nile and B el Arab recent years, and are still vntually pagans 
Necro | Fallaugh, Kumkung, Ninak, & | Sobat basin Some, such as the Mittu, Krey, and Bongo, 
Milotie 1 Kre), Bongo (Dor), Mittu (Moro) | About W tributfries White} are of a red-brown rather than a black 
| i Nile complexion, but the type 1s Negro, although 
e Ban, Madi, Lu , Latuka B el Jebel, N of Lake the speech of all except the Dinka shows 
š Albert Nyanza grammatıcal gender They me very brave 
and fierce, but easıly controlled by firmness 
° and kindness 

BANTU Waganda , Wanyoro, Wasoga , Wagamba | Extreme S frontier, N | The Bantus have not been reduced, although 


e side Lake Victoria Nyanza 





east and the Libyan desert on the west. It 1s thus prac- 
tically useless for navigation, and the communications 
with the upper provinces have to be maintained by diffi- 
cult caravan 10utes subtended like arcs to the curves of 
the stream, or radiating from Berber near the Atbara 
confluence to Suakin on the Red Sea But south of these 
dreary solitudes the Atbara basin itself, comprising parts 
of the Berber and Taka provinces, 1s a magnificent sub- 
tropical land, the flower of the Khedive's possessions, 
diversified with a varied succession of, dense woodlands, 
uch pastüres, and well-watered arable tracts Hence the 
route traversing this region from the Nile, through Kas- 
sala to the RedSea at Massowah, although much longer, 
will be found far more practicable than the mere northern 
highway to Suakin Like the land itself, the inhabitants 
of this division present a great diversity of type, the 
natrow valley of the Nile being occupied by Nubas from 
the Egyptian frontier to the Old Dongola, and thence on 
the left bark by Kababish Arabs to Khartum, while the 
whole region between the Nile and Red Sea, and from 
Egypt southwards to Abyssinia, is the almost exclusive 
domain of the great Hamaic Bishari nation Along the 
northern frontier of Abyssinia thes? come in contact at 
various points with Arab, Amhara, and Tigré peoples, 
and in one instance even with, an isolated Negroid or 


included 1n the Moudiné de l'Equateur of 
Messedagha's official ** Carte du Sudan” 
(Khartum, 1883) 
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Nuba tribe the Basé (Kunama) of the Khor-el-Gash 
(Maieb) Valley 

The fourth division of Harrar, with its three provinces 
of Zeyla, Berbera, and Harrar stretching along the 
northern verge of Somaliland eastwards to Cape Gardafui, 
1s practically separated from the rest of Egyptian Sudan 
by the intervening “Empire” of Abyssinia, and will be 
totally severed whenever that state resumes possession of 
its natuial outport of Massowah It is mainly an arid 
strip of coastlands fringing the eked Sea and Gulf of 
Aden, and inclosing the recently-founded Italan and 
French settlements on Assab Bay and at Obokh on the 
Gulf of Tajurrah® With the exception of the small 
Amhaiic inclave at Harrar, the whole of this division 1s 
inhabited by peoples of Hamitic stock and speech—Saho 
and Danakil, between the Red Sea and Abyssinia, Idui, 
and other Somali tribes along the Gulf of Aden 

Egyptian Sudan thus stretches north and south across 
nearly twenty-four degiees of latitude from Egypt to the 
equator, or about 1650 miles, and west and east across 
twenty-two degrees of longitude from Wadai to the Red 
Sea at Massowah, or frome 1200 to 1400 Within these 
limits it has a total area of at least 2,500,000 square miles, 
with a population that cannot be estimated at less than 
12,000,000 Of these piobably three-fourths are of pure 
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or mixed Negro descent, and mostly pagans or nomial 
Muhammadans. The test belong to various branches of 
the Semitic and Hamitic. stocks, and aie neaily all 
Muhammadans of a more o1 less fanaticai type In his 
valuable “Report on the Sudan for 1883” Lieut -Col 
Stewart remarks ‘‘ Besides the main division of the 
people into Arab and Negro, they are again subdivided 
into a number of tribes and sub-tribes, some sedentary 
and others nomad Of the Negio tribes all are sedentary 
and cultivators, but the Arabs are for the most part 
nomads or wanderers, each tribe within certain well- 
known limits All these Arab tribes are large owners of 
cattle, camels, horses, and slaves These ‘ast, along with 
the A1ab women, generally cultivate some fields of doora 
(a kind of mullet) or corn, sufficient for the wants of the 
tribe The Arab himself would consider it a disgrace to 
practise any manual labour He is essentially a hunter, 
a robbet, and a warrior, and, after caring for his cattle, 
devotes all his energies to slave-Eunting and wai ” (p 8) 
- This presents a fairly accurate picture of the natural 
relations of the people in all respects except as regards 
the main division into two ethnical gro_ps—Arab and 
Negro From what has been already stated it 1s obvious 
that this 1s a totally inadequate distribution. It 1s another 
and signal instance of that official ignorance or disregard 
of the racial conditions that has ever been such a fruitful 
source of political t oubles and disasteis in -ands governed 
or contiolled by foreign administrators As & matter of 
fact, Egyptian Sudan is a region of great ethnical com- 
plexity, and so far from being occupied by Arabs and 
Negroes alone, there are scarcelv any A1abs or Negroes 
atall anywhere east of the Nile between Khartum and 
Egvpt To designate as Arabs the tribes at present blocking 
the Suakin-Berber route, as 1s curently done, betrays a 
depth of ethnological ignorance analogous to that of the 
writer who should group Basques, for 1nstance, and Slavs 
in the same category The Arabs themselves are, com- 
paratively recent intrudes, although it 1s possible that 
some, such as the Beni-Omr, now fused with the Fun] 
and Hamagh Negioid peoples of Senaar, may have found 
their way across the Red Sea into the Nile basin in 
pre-Muhammadan times But the Bishari tribes about 
Suakin are the true autochthonous element, linea. 
descendants of the Blemmyes and othe: histori® peoples 
whose names aie enrolled ın Greek, Roman, and Axumite 
records But these and other points will be made clear 
by the above synoptical table, with accompanying map, of | 
the East Sudanese races and tribes ° 
Khartum, the centre of admunistration for all these dis- 
cordant elements, has been brought within the sphere of 
civilisation. since 1819, when 1: was occupied by the 
Egyptian troops under Ismael Pasha At that time it 
was a mere outpost of the Hamagh kingdom, Senaar , 
but, thanks to its convenient position at the confluence 
of the two Niles midway between the Mediterranean and 
the equator, 1t soon rose to importance under the strong 
government of Mehemet Ali Under Khurshid Pasha 
(1826-37) 1ts skin and reed hovels were replaced by sub- 
stantial brick houses, and at present it 1s by far the largest 
and most flourishing place in Central Africa, with a mot- 
ley population of over 40,000, including the garrison 
troops Here considerable quanzuties ôf goods in transit 
are always 1n deposit, here are iesident many Euro- 
peans interested in the African trade, and in the more 
philanthropic work of African culture and exploration 
Khartum has thus become inseparably associated with all 
the work done during the last half century towards de- 
veloping the material resources of the land and raising 
the moral status of its inhabitants At its mention, the 
names of Petherick, Beltrami, Schweinfurth, Baker, Gor- 
don, Marno, Junker, Linant de Bellefonds, Emin Bey 
Gessi, and many other heroic pioneers in the Cause of 
African progress, are irresistibly conjured up Such names 
plead silently but eloquently for its preservation to civili- 
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sation in the better sense of the "word, and make 'us feel 
how great a crime against humanity would be its aban- 
donment to barbarism and the villanous Arab slave- 
dealers of Central Africa A H KEANE 











NOTES ? 


WE undeistand that subscriptions to a memorial to the late 
Mr F Hatton are being ashed for m a paper În which 
the name of Prof Huxley ıs mentioned as one of the committee 
and an intending subscribe. We are authorised to state that 
the neme of Prof Huxley hes been employed without his 
knowledge 


WE have .ecetved the follow.ng subsciiptions on behalf of the 
Hermann Muller Fund —Prof W 4H Flower, F R 8, Uu, 
Mr W E Hart, 11 , K, tos 


e 

Mr FRANK E BEDDARD, M A, of the University of Oxford, 
Naturalist to the Challenger Commission, has been selected out 
of thirteen candidates for the post of Prosector to the Zoological 
Society of London, 1n succession to the late Mr W A Forbes 
Mr Beddard was a pupil of the late Prof Rolleston, and for the 
past year has been employed on editorial an other work con- 
nected with the issue of the official reports on the scientific results 
of the Challenger Expedition He has also been trusted with 
the examination and description of the Zsopeda collected by the 
Expedition, and has the reputation of being a most promising 


and enthusiastic naturalist š 


AMONG other legacies ın the will of the late Sir William 
Siemens ate rooo/ each to the Scientifif. Relief Fund of the 
Royal Sgctety and the Benevolent Fund of the Insfttution of 
Civil Engineers 


Tue Cunningham Medal of the Royal Irish Society was pre- 
sented on the*rsth inst to Mr John Birmingham of Tuam, for 
his “Contributions to tie Advancement of Knowledge in 
Astronomy ” 


° MR ARCHIBALD GEIKIE, FR S, Director-General of the 
Geological Survey of the United Kingdom, will give the first of 
a couse ef five lectures on the Origin of the Sceftery ef the 
British Isles, on Tuesday next (Jenuary 29), at the Royal Insti- 
tution of Great Britain 


IN January, 1883, one of the officers of the Geological Survey 
of heland, Mr E T Hardman, was selected to proceed to 
Western Australia for the purpose of taking part ın an explora- 
tion of the Kimberley district of that colony, He took the field 
10 April last, and continued on actrve service 1n the bush until 
near the end of September, having in this interval travélled at 
least 1300 miles, and having obtained materials for a first geo- 
logical sketch-map of about 12,800 square miles of country He 
has determined the sequence of formations which begin with 
certain quaitzites, schists, and other metamorphic rotks, which 
he classes provisionally as altered Lower Silurian, but which 
may be of Aichzan age These are succeefled by limestones 
and sendstones with gypsum, &c , which are referred to Upper 
Carboniferous horizons Certara basalts and felstones occur, the 
age of which 1s uncertain The youngest deposit are Phocene 
sands, gravels, conglomerates, and marly limestones (‘‘ pindar” 
of the natives) overlaid by »1ver gravels, ex'ensiye plains of 
alluvium, and, along the sea-coast, by raised beaches 


Mr. Barnum’s so-called white elephant arrived safely last 
week at the Zovlogical*Gardens from Burmah, and has already 
attraced many visitors Prof Flower, wiitmg to the +Zzmes, 
says —‘‘ The Burmese elepgant now deposited 1n the Zoological 
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Society’s Gardens, Regent’s Park, 1s apparently not quite full 
grown, beng between 7 feet and 8 feet 1n height, and has a well- 
formed pair of tusks about 18 inches in length, It has a remark- 
ably dong tail, the stiff bristly hans at the end of which almost 
touch the ground The ears are somewhat larger than ın the 
ordinary Indian elephant, and are curiously jagged or festooned 
at the edges; whéther as a natural formation or the result of 
early injuries it 1s difficult to say It 1s chiefly remarkable, how- 
ever, for a peculiauty of coloration which ıs quite unlike that of 
any elephant hitherto brought to this country In this elephant 
the general surface of the integument 1s quite as dark as, 1f. not 
darker han, that usually seen in its kind, being, perhaps, of 
rather a more bluish or slaty hue There are, however, certain 
definite Patches, disposed with perfect bilateral symmetry, in 
which the pigment 1s entirely absent, and the skin ıs of a pale 
reddish brown or ‘flesh colour’? These patches are of various 
sizes, sometimes minute and clustered together, producing only 
an indistinct mottling of the surface, sometimes in large clear 
spaces, but which aie mostly, especially at their edges, dotted 
over with circular pigmented spots of the prevailing dark colour 
about half an inch of more in diameter, which givé a remarkable 
and even beautiful effect The largest and clearest light-coloured 
tract 1s on the face, extending from the level of the eyes to the 
hase of the trunk . The animal is not a pale vanety of 
the ordmary elephant, as some have supposed the so called 
‘White Elephant’ to be, but one characterised by a local 
deficiency of the epidermic pigment, ın symmetrically disposed 
patches, and chiefly affectmg the head and anterior parts of the 
body It does not reSlt from any disease of the skin, as has 
been suggested, but 1s doubtless an individual congenital con- 
dition or defect ” . 


IN Cosmos les Mondes fo. January 19 Prof P Guy desciibes 
the gemarkable sunrise witnessed by him at Perpignan on 
January 8 From his bedroom window, looking southwards, he 
noticed a sudden flash, which lit up the whole room, afid which 
was followed by a lovely pale light diffused throughout the 
southern sky from horizon to zenith This was at 4 a m , and 
consequently could not have been produced by the clouds 
reflectirfg the light of the moon, which had set at 2q2am 
The luminous matte: presented a muilk-white appearance, not 
unlike that of the Milky Way, and scarcely more intense So 
transparent was it that the stars remained perfectly visible 
without any diminution of their brightness though the vapours 
which seemed to cause the effulgence. Mars and Jupiter, visible 
near the zenith, were encircled by a halo like that often visible 
round the moon Along the southern horizon there stretched a 
dark ban formed by clouds at an elevation of about 15°, the 
uppe: edge of which was ht up intermittently by the action of 
successive waves of light 1esembling the sheet lightning so often 
seen in summer About 4,45 a m the light gradually faded 
away, after which the sky became overcagt and quite dark 
The local and intermittent light, Prof Guy thinks, was obviously 
due to electricity, to which with less certainty may also be attri- 
buted the more general manifestation The upper regions of the 
atmosphere contain a large quantity of electricity, as shown by the 
potential increasing with the increased altitude To its presence 
are probably due such faint and phosphorescent diffusions of light 
as are here described, and have often been observed elsewhere 


e. 

AFTER more than a fortmght's working without the shghtest 
hitch of any kind, the experiment of the direct electri? lighting 
of one of the District Railwayetrams between Kensington and 
Putney may, it $ stated, be fairly looked upon as « distinct 
success The fitting Of the Putney tram is of a rather hetero- 
geneous character, being a collection pf plant procurable without 
special manufacture, the whole consisting of a launch boiler, a 
small Willan's three-cylimder steam-engine, running at 500 revo- 


lutions, and driving direct off its own shaft, a Siemens’ shunt- 
wound dynamo supplying current for 5o Swan 20 candle power 
incandescent hghts In addition there are two water-tanks, and 
a coal-box, the whole being placed in a separate van, and this 
tentative arrangement has this advantage—that by the removal 
of the van to other lines more extended trials can be made on 
longer tains, as m the present case only 30 of the lamps are 
employed for the actual service of the train, the remainmg 20 
being kept hghted ın the van itself The effect on the train 1s 
very brilliant, although the arrangements are not what are ulti- 
mately proposed—namely, to place a small high-speed engine 
and the dynamo on the tendei and take steam from the loco- 
motive itself, and so dispense with the attendant now required 
1n the special van 


THE fiftieth anniversary of the birth of Philipp Reis, the 
inventor of the telephone which bears his name, was celebrated 
by the Elektrotechmische Gesellschaft of Fiankfort on January 7 
ly a special meeting ın the afternoon, followed by a banquet, to 
which the son of the deceased myentor and a number of his 
surviving scientific friends and comades were invited <A 
memorial discourse was pronounced by Herr Postrath Grawinkel, 
dwelling on the inventions of Reis and his now generally admitted 
clams At the banquet a speech was made by Di Petersen, 
president of the Physical Society of Frankfort, on behalf of that 
body, at whose session 1n 1861 the telephone first saw the light 
The speeches and toasts lasted till after midnight, 


WE mentioned last week that the Scottish Fishery Board on 
the recommendation of Piof Cossar Ewart had taken steps to 
utilise the abundant machinery at their disposal fo. collecting 
material that will assist ın solving some of the important fish 
problems As a firstfruit of this organisation a splendid speci- 
men of a P torpedo was forwarded to the University of Edinbui gh 
by the fishery officer at Wick on Saturday last Prof, Ewart 
exhibited this, apparently the only torpedo ever found off the 
Scottish coast, at the last meeting of the Royal Physical Society 
of Edinburgh (January 16) After giving a short account of the 
torpedo grogp, Prof Ewart mentioned that the specimen exbi- 
bited was taken about five mules off Lybster, that it was 28 inches 
in length and 19% inches acioss the pectoral fins, and that it 
belonged to the species Aedetans, several specimens of which have 
been fouwd in the English Channel This torpedo will in all 
probability be presented by the Fishery Board to the Edinburgh 
Museum of Science and Art 


THE membeis of several scientific societies in the east of 
Scotla.d having had under consideration the advantages that 
would result from a federation of the various societies, believing 
that thereby the value of their scientific work would be greatly 
increased and their objects promoted, have determined to call a 
meeting of delegates fiom the various scientific bodies in the east 
of Scotland, to be held at the Perthshire Natuial History Museum, 
Perth, on Saturday, February 9 next At this meeting 1t 1s pur- 
posed to consider the question of federation, and how 1t may best 
be carried out, and also to adopt a constitution, and to arrange 
for a first general meeting Some of the advantages of such an 
association aie thus briefly stated. —(1) Increased value of woik 
by having an atm 1n common , (2) Increased zeal amongst mem- 
bers by definye work being put before them , (3) Improvements 
in method ef carrying out excuisions, (4) j Increased facihties for 
intercourse amongst members of the different societies, The 
idea of a federation of societies 1s not a new one In England 
the societies of three lage districts have formed associations, 
with excellent results , and thdhgh ın Scotland no unions of a 
similar nature have yet been formed, the jomt meetings (naugu- 
rated by the Inverness Scientific Society) of some of the northern 
societies, which have taken place annually dung the past two 
or three years, have been a step 1n the same direction 


296 ' 


NATURE 


"['an. '24, 18e 





THE Geographical Society at Antwerp has given a reception 
to the distinguished geographer, Dr, Chavanne, editor of the 
Mittheilungen of the Vienna Geographical Society, He has 
undertaken the task of drawing up a complete map of the Congo 
territory, showing the stations of the African Association, He 
will leave fo. the Congo at the beginning of next month. 


THE füst maps of the Algerian survey have been published 
and presented to the Paris Academy by Col Perrier, 


THE largest ice cavern in Carniola has lately been discovered 
by Prof, Linhart of Larbach, having hitherto. been known only 
to a small circle of woodcutters and hunters Itis now called 
the Friedrichstein Cavern, and can be reached 1n about two to 
three hours from Gottschee The upper aperture ıs large and 
rectangular, the back is formed by a limestone rock rising some 
80 metres perpendicularly , there 1s also a colossal gate fringed 
by icicles some metres in length The sıdes are very steep The 
area of the cave 1s about 450 square metres, neaily cuculag in 
shape, the level ground being covered with 1ce several feet deep 
Altogether the cave seems to offer one of the grandest aspects 
imaginable 


NEWS about the Russian expedition to Western Africa under 
Herr Schulz von Rogosmshi was communicated at a recent 
meeting of the Berlin Geographical Society The expedition 
has investigated the district north and east of the Cameroon 
Mountains, and discovered a large native settlement o1 town, 
Kumba by name, on the Mungo River east of the mountains 
mentioned. They intend to penetrate still futher to the east. 
Dr Pauli and Dr, Passavant of Basle have started also for the 
same districts on an exploring tow A letter: was also read, 
dated Ibi Septembe: 30, 1n which Robert Flegel makes some 
official business communications : 


THE additions to the Zoological Soctety's Gaidens during the 
past week include a Black-handed Spider Monkey (Ateles 
geoffroyi) from Central America, presented by Mr Colm Wm 
Scott, two Yellow-belhed Liothrix (Lrothrix luteus) from 
India, a Goldfinch (Carduelis elegans), Bnitish,*presented by 
Mrs, Edwards , an Indian Elephant (Mottlcd Vauety) (Z/ephas 
indicus á ) from Burmab, a Slow Loris (Nj &icebus tardi: adus) 
from Sumatra, a Gray Ichneumon (Æerpestes griseus) from India, 
deposited , a Rufous-necked Wallaby (Halmaturus ruficollts) from 
New South Wales, a Brush Bronze-wing Pigeon (Phaps elegans) 
from Austiaha, received on approval , an Axis Deer (Cervus axis), 
three Brown-tailed Gerbilles (Ger de/lus erythrurus), a Babirassa 
(Baderussa alfurus), born m the Gardens, 





OUR ASTRONOMICAL COLUMN 


A Sou1HERN COMET.—A telegram from Melbourne ad- 
dressed to Prof Kiueger of Kiel, editor of the Astronomische 
Nachrichten, notifies the discovery of a small comet on January 
121n R A, 22h gom,*and NP D 130° 8, and consequently 
in the constellation Grus It ıs stated to be moving quickly to 
the south-east e 

Possibly this comet may add to the very small number of 
cases where one of these boaies has been telescopically discovered 
in the other hemisphere, and the elements of the orbit have wholly 
depended upon southern observations We can call to mind 
only two such instances * (1) the comet of 1824 @etected by the 
late Carl Rumker at Parramatta, and observed tRere by him 
and by Sır Thomas Brisbane, the founder of that observatory, 
and Governor of the Colony, The orbit was fist calculated by 
Runker, and has lately been more completely investigated from 
the Parramatta observations by, Dr Doberck, (2) the comet of 
1833, discovered by Dunlop (Rumker's successor) af Parramatta 
at the end of September, and observed there from October 1 
to 16: orbits by Henderson, Peters, and Hartwig 


Pons’ CoMEkT —Foi the convenmnce of readirs who are 
observing in the southern hemispheie we subjom an ephemeris 
of this comet, deduced fiom the provisionally corrected ellipse 


of MM, Schulhof and Bossert The positions ae for Greenwich 


mean noon — ea 


88. RA Decl Log distahce from 
1004 hm s ; Ea Sun, 
Feb 5 04433  -31388 99506 . 9024 
9 05527 35 107 
13 I 5 IO 38 142 0 0019 9 9284. 
17 I4 o 40544  * ° 
2I I 22 14 43 15 8 0 0440 9 9628 
25 130 7 45 224 
29 137 52 47 172 00772  OO0II 
March 4 I 45 40 49 28 
8 I 53 40 50 4I4 O 1029 O 0401 
12 220 52 149 
16 2 10 50 53446 .01225 0 0781 
20 2 20 19 113 i 
24 23034 56 360 01374 = 1143 
28 — 2,4044. — 57 594 
Apul ri 2 53 58 59 220 0 1489 o 1483 
$ 3 727. 60436 
9 3 22 23 62 41 0'1583 o 1800 
13 3 38 59 63 22 
17 35727  -64374 01668 0 2095 


The theorettcal intensity of hght on February 5 1s sixty-nine 
trmes that on the day of discovery , on April 17 only six times 
the same, Probably the comet may be discernible with the 
naked eye until the end of February » 

Dr G Muller of the Astro-physical Observatory at Potsdam 
records a second remarkably sudden increase ın the brightness of 
this comet On January rat 5h. 47m M T its appearance was 
very similar to that of the preceding days, the nucleus large and 
diffused , photometric compaiisons showed tRat it was following 
pretty nearly in the calculated light-curve, and harmonised wi'h 
the measuses on December 29 and $0 At 7h 20m he was 
astonished at the altered aspect of the comet Im place of the 
preveou-ly diffused nucleus, there was now an almost stellar 
point, equal 1n brightness to a star of the seventh magnitude, ~o 
that he was at first under the impression that a bright star was 
seen tHroygh the comet By comparisons with two neighbouring 
stars, estimated in the Dus chmuster ung 7 0 and 6 8, the folfowing 
magnitydes were determined — 


hm hm 
At 7 28 753m At827 . 703m, 
7 41 7 35 8 38 7 00 
7 58 6 97 90* 713 
7 6 89 97 733 


e 

With the help of a curve the observations appeared to fix the 
maximum of the development of hght to 8h 12m M T. at 
Potsdam corresponding to 7h 20m Greenwich M.T At 
gh 30m the comet's aspect had again changed and resembled 
that presented at the prev.ous day’s observations. The whole 
variation amounted to about I 3 mag On that evening the 
comet's distance from the sun was o 9o, and that fiom the earth 
o 66 

Attention will be no doubt directed 1n the other hemisphere to 
these abnormal variations m the light of the comet. et will be 
remembered that the first remarkable change occurred about 
September 22, thiee weeks after the discovery by Mr Brooks, 
when the distance frqm the sun was 2 18, and fiom the earth 
214 

. . 


PROFESSOR HAECKEL ON THE ORDERS OF 
THE RADIOLARIA* 
. II 


[THE following translation of a recent paper of mme, by 
Miss Nellie Maclagan, has been 1evised by myself —ERNST 
HAECKEL | 


Systematre Survey of the 4 Orders, 10 Sub-owders, and 32 

Familus of the Class Radiolaria, (Compare the former 

e sufvey of the families in my Monograph, 1862, and in 
** Prodromus," 7 c, 1881) è 


I Osde I AcAWTHARIA, Hkl (Acantharia, Hki, 1881 
= Acanthometrca, Hertwig, 1879 = Pahacantha, Hkl , 1878) 

Central capsule ouiginally (and usually permanently) spherical , 
nucleus usually eaily divided into numerous small nucle. Cap- 

2 * Separat-Abdriick aus den Sitzungsberichten der Jenaischen Gesellschaft 


für Medicin und Wissenschaft?" Jahrg 1883 Sitzung v.n 16 Februar 
Ccrcluded from p 276 
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sule membrane spherical, pierced on all sides by innumerable 
fine pores Extracapsularium, a voluminous gelatinous sheath, 
without ghaeodtum, usually without zooanthella Skeleton always 
intracapsular, consistimg of acanthine spicules, which meet in the 
centre of the central capsule, and pierce the membrane 

IA Sub-order I  Acanthometre, J. Muller, 1858 Acan- 
tharia, 1n which the acanthine skeleton ıs composed merely of 
radial spicules, byt does not form a fenestrated shell 

Family y Actinehda, Hkl, 1865 Skeleton composed of a 
varying number of spicules, not distributed according to J 
Muller’s law (Astrolophida, Litholophida). 

Family 2 Acanthonida, Hkl, 1881 ^ Skeleton composed of 
twenty radial spicules, distributed regularly accoiding to J. 
Muller’s law, m fivee quadriradiate zones (Acanthometrida, 
Acanth®iaurula, Acantholonchida) 

IB Sub-orde II  Acanthophracte, Hertwig Acanthai12, 
in which *the skeleton 1s composed of twenty radial spicules 
regularly distributed according to J Muller's law, and forming 
a fenestrated or solid shell round the central'tapsule by means of 
connected transverse processes 

Family 3  Dorataspida, Hkl, 1862 Fenestrated shell, 
spherical, spheroidal, or ellipsoidal, simple or double (Phract- 
aspida, Spherocapsida, Phractopelmida 

Family 4  Diploconida, H, 1862 Shell shaped lke an 
hour-glass or a double cone, having in its axis a pair of strong 
spicules 1unning 1n opposite directions (Diploconus) 

2 Order If SPUMELLARIA, Ehrenberg (= Perzpylea + 
Thalassuplica + Spherowea, Hertwig, 1879 = Spherellasta 
+ Collodaria + Polycyttaria, Hkl , 1881) 

Central capsule originally (and usually permanently) spheri- 
cal, moie rarely discoid or polymorphous Nucleus usually 
divided only immediately before the formation of spores into a 
number of small nucle: ^ Capsule membrane simple, pierced on 
all sides by innumerable fine pores Extiacapsulanum a volu- 
minous gelatinous sheath, without phoeodium, ufuall with 
zooxanthellaw Skeleton consisting of silicium, or of a silicate, 
originally usually forming a centtal reticulate sphere,® later 
extremely polymorphous, more raiely rudimentary or entirely 
wanting a 

2A, Sub-order III, Collodaria, H, 1881 (seresitqantplzor i) 
Spumellaria without skeleton, or with a rud.mentary skeleton 
composed mainly of detached siliceous spicules scatteredeoutside 
the central capsule 

Family 5 Thalassicollida, H, 1862 
wanting Central capsules living solitary, 
Thalassolampe, «T halassicolla, &c 

Family 6 @ollozoida, H , 1862 Skeleton entirely wgnting 
Central capsules social, thickly embedded in a common gela 
tinous body, polyzoic (Col/ozoum) 

Family 7 Thalassospheerida, H , 1862 Skeleton composed 
of numerous detached spicules, scattered round the solitary 
ud capsule Monozoic (TAalassosphgi a, Thalassoxanthium, 

c. 

Family 8 Sphærozorda Skeleton composed of numerous 
detached spicules, scattered round the social central capsules, or 
embedded in ther common gelatmous body (Spherozoum, 
Rhapulozqum) 

2B, Sub-order IV — Spheerellaria, Hkl, 1881 — Spumellaiia 
having a reticulate or spongiose siliceous skeleton, forming a 
single connected plexus of siliceous fibye, ouginally evolved 
fiom a simple fenestrated sphere 

Family 9 Spheroida (vel Spheridea, H 291879 ** Photis- 
tenreich," p 103, **Prodromus," 1881, pp 448, 449) Skeleton 
either a simple fenestrated sphere, or composed of several con- 
centric fenestrated “pheres, with or without radial spicules 
Central capsule solitary, monozoic The family of Spumellaria 
richest ın specific forms (Monospharia, Diospherta, T) riospher ta, 
Tetraspheria, Pyyspheria, Spongospherta) 

Family 10 Collosphenda, H, 1862 Skeleton erher 
simple reticulate spheres, or composed of two concentiic 
reticulate sphqres, severally inclosing the spherical, social, 
central capsules — Polyzoic (dcr ospherida, Clathi ospherida) 

Family ir Pylonida, Hkl, 1881 (“ Prodiomus,” P 463) 
Skeleton subspherical, ellipsoid, o1 polymorphous, distinguish. d 
by large fissures or gaps, which break through the originally 
spherical or ellip$oida] fenestrated shell, "at definite ° points 
Fenestrated shell, simple or composed concentrically, with or 
without spicule Geometrical fundgmental form with three 
unequal, equipolar axes, perpendicular one to another (Pylocas- 
pida, Pylophonnda) 


Skeleton entirely 
monozoic (Acéissa, 


Family 12 Zygastida, Hkl, 1881 Skeleton an ellipsoida 
or almost cylindrical fenestrated shell prolonged in the dnection 
of one axis and constricted annularly.in the middle, perpendicu- 
lar to the said. axis, often articulated by repeated annular <tric- 
tues One or two concentric, «mall, fenestrated shells, often 
inclosed in the middle Both poles of the principal axis, equal 
(Arhiseida, Cyphinida) rr 

Family 13 Zz/Aehda, Hkl (“ Monogr, Prodrom " 1881,p 464) 
Skeleton spheroidal or irregular, composed of a small, central, 
fenestrated sphere, and of series or heaps of chambers piled 
round it, ‘ometimes spirally or axially according to definite, 
complicated laws, sometimes quite iriegularly (PAo7/teida, Sor- 
eumida, Sprreumida) 

Family 14 Discoida (vel Diserdeca, Hk, 1879, ** Protisten- 
reich,",p 103, “ Prodrom " p 456) Skeleton flattened likea disk, 
originally circular, lenticular, late: often polymorphous by 
means of peripheric processes , sometimes distinctly composed 
of rings, sometimes spongiose (Pheodsscrda, Coccodiscrda, Poro- 
discida, Spongod:scida) 

3 Order III  NASSELLARíA, Ehrenberg (= Monopylea, 
Hertwig, 1879, JMonopylaria, Hl , 1881) 

bCentral capsule originally invaitably uniaxial, oval, or conical, 
with two different poles of the axis, at one pole the chatacter- 
iste porous area through which the whole of the pseudopodia 
project like a bush Nucleus usually divided late, immediately 
before the formation of spores, into numerous small nuclei 
Capsule membrane simple — Extracapsulauum, a voluminous 
gelatinous sheath withott phzodium, usually without zooxan- 
thelle Skeleton consisting of silictum or of a silicate, originally 
(it ıs probable univeisally) a ring or a triradiate framework of 
spicules, later extremely polymorphous, usually forming a di- 
pleuric fenestrated shell (wanting only in the simplest form, 
Cystidium) 

34 Sub-order V, Plectellaia, Hkl — Nassellaria, in which 
the skeleton consists of a simple siliceous ring or of a. triradiate 
framework of spicules, usually furnished. with processes forming 
simple or branched spicules “The bianches of the latter may 
be united into a loose plexus, without, however, forming a cham 
bered fenestrated shell The skeleton is entirely wanting only 
1n the simplest form (Cystidium) 

Family 15 Cystidina, Hkl, nov fam 
wanting (Cystidrum) 

Family 16 Plectoida (vel Plagonzda), Hki, 1881 Skeleton 
originally composed of three spicules or siliceous rods, radiat 


Skeleton entuely 


"ing from onegpoint (nea: the mouth of the central capsule), the 


latter often ramifying into loose plexus (Plagonida, Plectanida) 

Family 17 Stephoida (vel Stphanida), Mkl, 1881 Skele- 
ton originally (?) ferming a simple siliceous ung (with or without 
spicules), later often several connected siliceous rings or a loose 
plexus, nof, however, developed into a regula. fenestrated shell 
Monostephida, Parastephuda, Dyostephida, Triostephida), 

36 Sub-order VI Cystellana (Hkl, 1881) ^ Nassel- 
lana, having a chambered (usually dipleuric) fenestrated shell, 
the primary foundation of which consists either of a simple 
ring (like the Stephoida), or of a triradiate framework (like the 


Plectoida), sometimes of a combination of both Primary 
foundation sometimes entirely lost 
Family 18 Spyroida (vel Sphyridina, Ehrenberg) Skeleton 


dipleuric, forming a fenestrated twin-shell, the two halves of 
which (right and left chamber) are connected by a vertical ring, 
lying in the median plane At the upper (aboral) pole of the 
longitudinal axis, usually an occipital apyal thorn, at the lower 
(oral) pole an oscular network, with four (rarely three, five, or 
moie) openings, and three (rarely more) spicules. (7720555? 2da, 
Duspy1ida, | Tet aspy?uda, Lentapyi wa, | Polysbyr2da, Peri- 
Spyrida, Pleurospy) ida) = Zygocystida 

Family 19  Botryoida (Hkl, 1881 = Polycystida, 1862) 
Skeleton an uregular fenestrated shell, composed of several 
unequal chambers, piled usually imegularly (rarely ın definite 
order varyi 10m that of the Cyrtida) iound a primary 
capitulum (derivable from the twin shell of the Spyroida), with 
or without spicules (Pylobot: yida, Cannobots yida) 

Family 20 Gyrtida, Hkl, 1862 Skeleton, dipleuric (at least 
originally), consisting either of a pimmary capitulum (derivable 
froth the twin-shell of the Sp$roida?) oi (usually) of one or 
more chambers, joined to the oral pole of the said capitulum 1n 
the longitudinal axis Oşculam sometimes open, sometimes 
reticulate Usually three 1adial spicules (one median and two 
lateral), 1arely four or mie spicules, or none at all (having 
undergone retiograde formation?) The family most rich, in 
ac) ER RE 
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specific forms of all Nassellaria (Cystocorida, Cystopilida, Cysto- 
phonnrda, Cystocapstda, Cystoperida, Cystophatuda, “ Prodrom ," 
1881, p 426) 

4 Order IV PHÆODARIA, Hkl, 
Hkl , 1878 = 7repykea, Hertwig, 1879) 

Central capsule always unraxi2J, sometimes almost spherical, 
sometimes lenticular or oval, always with two different poles of 
the axis At one pole invariably the characteristic principal 
opening with radiated operculum, fiom which the bush of pseudo- 
podia project through a tube , at the other pole, frequently (though 
not invariably) two or more accessory openings Nucleus 
usually only late divided into numerous small nucle: Capsule 
membrane double — Extracapsularium usually ,o1 always ?) with 
zooxanthellze distinguished by the pžæodium, a volummous body 
of pigment lymg excentucally m the gelatmous sheath round 
the principal opening Skeleton always extiacapsular, consist- 
mg of silicium. or of a silicate, usually composec of hollow tubes, 
polymorphous (wanting only in the most simple forms, Phaeodina, 

c) 


1879 (= Pansolena, 


Sub-order VII.  Phaocystia, Hkl, 1879 Pheodania, 
without skeleton, or with a 1udmentary skeleton formed merely 
of detached siliceous tubes (or of reticulated pieces of silex) 
scattered outside the central capsule 

Family 21 Pheodimda, Hkl, 1879 
wanting (Pheodina, Phaodella) 

Family 22 Cannoraphida, HLL, 1879 Skeleton consisting 
of detached hollow tubes or reticulated piezes of silex, đe- 
posited tangentially round the cential capsue (Cannoraphis, 


Thalassoplaneta, Dictyocha) 
Hkl, 1862, Skeleton consisting 


Family 23. Aulacanthida, 
of a superficial pallium of fine tangential tubes and a number of 
which pierce the 


strong radial spicules (simple or branched) 
meatg (Aulocantha, Aulospathis, Auloraphis, Aulodendrum, 

c) 

48 Sub order VIII Phæogromia, Hk], 1879  Phzodaria 
with a dipleuric single-chambered shell having a large opening, 
usually aimed with one or more teeth at the bazal pole, besides 
the primary, often several secondary openings 

Family 24. Lithogomida, Hkl, nov fam, singleSchambeied 
dipleuric shell, with solid wall of peculiar crystallme structue, 
like porcelain (ZzzAagromta, Tuscarora) 

Famıly 25 Challengerıda, Jobn Murray, 1875 Single cham- 
bered shell, varymg greatly m form, with porous glass hike 
wall, and very fine, perfectly 1egular, hexagonal pores (resembling 
Es structure of diatoms) (Challengeria, Gazel'el(a, Porcupiies 

c) 

4C Sub-order 1X. Phzosphenia, Hkl, 1379 Pheeodaria 
having a spherical, oi subspherical, fenesigated shell, usually 
consisting of one single, rarely of two concentric spheres , some- 
times with a large piincipal opening, sometimes witlfout , partly 
with, partly without, 1adial spicules Beams of the reticulum 
sometimes solid, sometimes hollow 

Family 26. Castanelida, Hk]. 1879 Fenestrated shell, 
spherical, simple, composed of solid rods, haviag at one point a 
lai ge principal opening (often armed with a corona of spicules), 
with or without radial spicules (Caszazel/a, Casranidiunt, &c ) 

Family 27 Circoporida, H1 , 1879 Fenestrated shell, sphert- 
cal, subspherical, or polyhedric, composed sometimes of reticu- 
late plates, usually with hollow, radial spicules, always with one 
large, principal opening, and with several detached porous areze 
(Ctreoforus, Porostephanus, Porospathis, &c ) 

Family 28 Sagenda, HM, nov fam F enestrated shell, 
sometimes spherical, sometimes subspherical or polymorphous, 
forming a spongiose plexus of solid beams, "vithout principal 
opening (Sagena, Sagensdium, &c ) s 

Family 2ọ Aulospherida, Hkl, 1862 
spherical, more rarely subspherical or polymorphous, composed 
1n. a peculiar fashion of hollow tubes, usually with hollow, radial 
saa without principal opening (Awlosphera, Auloplegma, 

c. ). » 

Family 30 Cannospheerida, Hhl, 1879 Ferfestrated shell, 
spherical or subspherical, double The inner (medullar layer) 
composed simply of solid beams, the outer (cortical Jaye1) of hol- 
low tubes with radial spicules at the nodes of junction, both 
layers connected by hollow, «adial rods (Cannosphera, Celo- 
cantha, &c ). 

4D Sub-order ro, Pheoconchia, Hk], 1879 Phacdara, 
having a brvalve fenestiated shell, composed like that of a mussel, 
of two convex, separate, perforated valves, with or without 
hollow, radial tubes 


Skeleton entirely 


Fenestrated shell, 


oat radial spicules, 
lenticular valves, 
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Family 31 Concharida, 


Hkl, 1879 Fenestrated shell, with- 
composed of two smooth, hemispheiical oi 
the edges of which usually catch one an 
ohe: by rows of teeth (Cozcharium, Conchidium, Gonchopsts, 
&c.) 
Family 32 Ccelendrida, Hk1, 1862 
3sed of two hemispherical or lenticular valves, 
he foim of large, hollow, radial spicules, 
derditically bianched at thew apical, cente pofnts oi at the 
two poles of the tiansverse axis of the shell (Calodendrum, 
Celothamna, &c ) 


. 
Fenestrated shebl com- 
having pto- 
usually 


Diferential Characters of the Four Orders of Radiolaria 
Holotrypasta 
Radıolarıa having the capsule membr&ne pierced on all sides 


I ACANTHARIA 


Central capsule originally 
spherical 
Homaxonous 


Capsule membrane pierced 
equally everywhere by in- 
numerable fine pores. 


(Qu epylea) 


Skeleton acanthine 
Zooxanthellze usually (or m- 
vaiially ?) wanting, 


II SPUMELLARIA 


Cential capsule @riginally 
spherical, 
Homaxonous 


Capsule membiane pierced 
equally everywhere by 1n- 
numerable fine pores 


(Perepylea) 
° 


Skeleton siliceous 


Zooxanthellæ usually present. 


Without pheeodium Without pheeodium 
- Merotrypasta 
Radiolaria having the capsule membrane partially pierced 
ILI. NASSELLARIA. IV. PHÆODARIA. 
Central, capsule oval or Cegfral capsule oval or sub- 
conical spherical. 
Monaxoffous 


e | Monaxonous 


Capsule membrane with a 


single area of pores at the oral 


pole of the principal axis 
* (Monopylea) 


Skeleton siliceous 
Zooxanthellz usually present 


* Without pheeodinm 





Capsule membrane with a 
single simple principal 
opening and often segeral 
accessory Openings 
( Tripylea) 


Skeleton siliceous 
Zooxanthelle usually (01 1n- 
variably*?) wanting 
Always with? phaedium 


Conspectus Ordinum et Famiharum Radtolarium classis 

















Ordines | Subordines Famthe Genus typtcum 
Ordo I Acantkometra x Actinelida Actinelius 
B Aet (sine testa) 2 Acanthonida Acanthonia 
dodi P II Acanthophracta {3 Dorataspida Dorataspis 
3 S meg: S. (testa completa) 4 Duploconida Diploconus 
5 Thalassicollida — Acfissa 
II Ore III Collodana [à Collozoida Collozoum 
S M (sine testa) 7 Thalassosphaerida Physematium 
S otn mE \3 Sphzerozorda Spharozoum 
o Hehe i 9 Sphaerida Phormosphara 
eleto dens xo Collospharida  Collosphera 
eee aut ]V9 Spherellana jrr Pylomda e Tetrapyle 
sulceo po y- (testa completa) $12 Zygartida Didymocyrtis 
morpho : 13 Lithelida Porodiscus 
14 Discoida, Lithelius 
III Ordo 
15 Cystidina Cystidium 
Nassellacia V Plectellana 16 Plectoida Plagiacantha 
Merotiypasta (sme testa completa) 17 Stepbanida Lithoeircus 
membrana 
s 18 Spyroida Dictyospyris 
capsule sim-{ VI Cyrtellana bo Botryoida * — Botryocyrtis 
pho, dio (testa completa) |33 Cyrtida Dictyophimus 
phaodio 
P 21 Pheodimda e Phazodina 
S never E t Canrorhaphida — "lhalassoplanct: 
av Ordo PES 23 Aulacanthida Aulacantha 
Phaeodaria VIII Pheogromia e Lithogromida Lithogromia 
Meroirypastà (testa dipleura) @l25 NU E porns ae 
2 26 Castanellida astanella 
sane rb IX Pheospheeria }27 Circoporid& Circoporus 
oh ci, cu. 2A (testa gebos aut s Sage da di Sapena ara 
subglobosa. 29 Aulosphzri ulosp 
phasodio . 3o Cannospberida ^ Cannosphera 
X Pheoconchia {32 Concharida Concharium, 
(testa bivalva) 32 Ceelodendrida Ccelodendrum 
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HYPOTHETICAL ANCESTRAL TREE OF THE RADIOLARIA (1882) 


I4 Duscoida 




















e I1 Pylonda 
° 
I2 Zygartida 
s Oe I3 Laithehda 
" <- -— — 
e e 10 Collospherida 
. 
SS SY 
4 Duploconida 20 Cyitida 
9 Spheeroida 19 Botryoida 
e 
| 
eh 
3 Dorataspida 18 Spyridina 
‘ 17 Stephanida 
e c i 
z | Acanthonida 8 Spheiozoida 16 Plectoida 
= 
* 6 Collozoida 
7 Thalasso- 
spharida 
è e 
ES 
. 





I.Actnelida — 5 Thalassicollida 





27 Cuircopoiida 


I5 Cystidia 


30 Cannosphenda 
32 Ccelodendnda 


29 Aulospheerida 


l 
28 Sagenida 


31 Conchada j 


26 Castanellida 


8 
25 Challengerida 


24 Lithogiomida 


23 Aulacanthida | 


22 Cannorhaphida 








21 @heodinida 





° 
. e 
. 
Actinelius Actissa Cystidium e Pheodina 
DES c formi ren cm ancestral form (ancestral form of the ! " 
Acantharia) Spumellaria) Nassellaria) Phaodaria) 
. Actissa 


(commou ancestial form of all Radiolaria) 





UNIVERSITY AND EDUCATIQNAL 
INTELLIGENCE 


OxronD —The follawing courses of lectures and instruction 
in Natural Science will be held during the present term In the 
Department of Physics Prof Clifton lectures on ** The ISistribu- 
10n of Potential in a Circuit," and on the Galvanometer Mr 
Heaton lectures of Elementary Mechanics — Practical instiuc- 
ion in Physics is given daily by Piof Clifton and Messrs 
Heaton and Walker in the Clarendon Laboratory At Christ 
Church Mr Bayfes lectures on the Kinetic Theory of Gases, and 
gives practical instruction m magnetic and electric measurements 
At Balliol Mı Dixon lectures on Elementary Heat and Light * 

In the Chemical Department &rof Odling continues’ his 
course on the Naphthalene Compounds «The Courses on 
Organic and Inorganic Chemistry are continued by Dr. Watts 
and Mr Fisher At Chnst Church Mı Vernon Harcourt has a 
class for Quantitative Analysis ° 

Prof. Story-Mashelyne continues his course on Ciystallo- 








graphy, and Prof Prestwich concludes his course on Dynamical 
Geology, and lectures on Stratigiaphical Geology 

In the Department of Morphology practical instiuction 1s 
given by Prof Moseley apd Messis Robertson and Hickson on 
Human and Comparative Anatomy Prof Moseley lectures 
on the Comparative Anatomy of the Vertebrata, Mr Hickson on 
the Elements of Animal Morphology, Mr Jackson on Mimicry 
and Parasitism, Mr Poulton on Descriptive Histology, Mr 
Morgan on Odoniggraphy, and Mi, Barclay Thompson on the 
Anatomy of Amphibia and Reptilia 

In the Department of Physiology (which 1s much cramped for 
room pending the erection of new buildings) Prof Burdon San- 
dersen lectures on the Nervous System, while practical insti uc- 
tion 1, given by the Professor and Mr Gotch on the Elementary 
Physiology ofehe Nervous System and of the Sense Oigans, 
and by Mr Dixéy on Histology At Magdalen Mi Yule has 
a class for instruction 1n Practical Physiology 

The new Reader in Anthropology will give a course of six 
lectures on the Development of Civilisation and the Aıts of Life 
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Candidates for the Professorship of Botany are requested to 
send 1n their applications to the Registrar of the University on 
or before January 26 The stipend 1s 7007 a year, and a house 
rent free ın the Botanic Garden 

New College offers an Exhibition in Natural Science (Chemis- 
try or Biology) The examination commences May 6 


CAMBRIDGE —The following are the pi-ncipal courses in 
Natural Science during the present term — 

Mathematies —Prof Adams, Lunar Theory, commencing 
January 31, Mr Turner (Under Plumian Prcfessor), Instruction 
in the Use of Astronomical Instruments, January 30, Mr Mol- 
hson, Vibrations and Sound, January 24, Mr Stearn, Hydro- 
dynamics, January 25, Mr Hobson, Fourier s Series and Con- 
duction of Heat, January 28, Mr Thompson, Electromagnetism, 
January 25, Mr Glazebrook, Wave Theory of Light, January 
24, Mr. Ball, Algebra and Determmants, January 25, Dr 
Besant, Analysis, January 23, Mr Pendlebury, Analytical 
Optics, January 23 

Chemistry —Prof  Livemg, General Course, January 24, 
Prof Dewar, Organic Chemistry, January 28, Mr Mam, 
General Course, January 28, Mr Patttson-Muir, Carbon Com- 
pounds, January 25, Non-Metals, January 26, Mr Scott, 
Elementary ,Organic Chemistry, January 25, Mr Lewis, 
Catechetical Lectures, January 25, Mr. Heycock, Chemical 
Philosophy 

Practical Chemistry —Mr Sell and Mr Fenton, Demonstra- 
tions 1n Quantitative Analysis, January 25 

Physics —-Lord Rayleigh, Acousiics, January 26 , Mr Trotter, 
Electricity and Magnetism, January 24 , Physical Optics, January 
24, Mr Atkinson, Heat, January 25, Mr Glazebrook, Ele- 
mentary Physics, January 25, Mr Shaw, Elementary and 
Advanced Physics, Hydrostatics and Heat, January 25 

Mechanism —Prof Stuart, Theory of Structures, January 29, 
Mr Lyon, Statics and Hydrostatics, January 29; Rigid Dy- 
namics, January 30, Mr Ames, Elementary Mathematics for 
Students of Mechanism, January 30 

Geology —Principles of Geology and Stratigraphy (advanced), 
Prof Hughes, January 24, Dynamical Geology, Mr Roberts, 
January 24, Paleontology and Petrology, by Demonstrators, 
January 26 . 

Botany —General Elementary Course, Mr Vines, January 24, 
Aratomy of Plants, Mr Gardiner, January 25 , General Bio- 
logy of Plants (advanced), Mr F Darwin, January 26 , Mor- 
phological Botany, Mr Hicks, January 26 

Zoology and Comparative Anatomy —Geographical Distribu- 
tion of the Vertebrata, by Prof Newton, January 30 , Element- 
ary Biology, Mr Vines and Mr Sedgwick, January 25 , P1ac- 
tical Morphology, Mr Sedgwick, January 24 Morphology of 
Sauropsida, Mr. Gadow, January 23 e 
Biology —Elementary, Mr Vines and Mr Sedgwick, January 


25 

Anatomy and Physiology.— Osteology, Prof Macalister, 
January 25, Physiology, Prof Foster, January 24, Anatomy 
of the Digestive and Circulatory Organs, Prof Macalister, 
January 24, Chemica] Physiology, Mr Lea, January 25, Pny- 
siology of the Circulation, Dr Gaskell, Janua-y 24, Practical 
Work, Dissection, under the supervision of the Professor and 
Demonstrator, in the Dissecting Room 





SCIENTIFIC SERIALS 


Bulletin de la Société des Naturalestes de Moscou, année 1883, 
No 2 —Researches* into the compounds of the acetylenes, 
by A P Sabanéeff The autho. has studied these imper- 
fectly known compounds, namely, di-brom-acetylene, and the 
doudle compounds of acetylene with bromine and chlorine, 
and with chlorine and iodine He has discovered a new 
method of preparing larger quantities of the former by acting 
with zinc on an alcoholic solution of the four brom-acetylene, 
and describes its various reactions —On the pegiodical changes 
of level of the ocean, by H Trautschold (in German) The 
author, who already in 1869 supported the idea that the geo- 
logical changes are due, not to the rise of the continents, but to 
the falling of the level of the ocean, finds in the disposition of 
the series of deposits of all ages up from the 3ilurian, ow the 
plains of Russia, new and very interesting arguments foi his idea 
He maintains that the level of the ocean was falling from 
the Silurian epoch to the end of the Trias, when the seas had, 
around the now Russian plains, nearly the same shape as now 
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The level of the ccean rose, however, during the Jurassic 
period, retiring again about the end of the Chalk period —Or 
the bastard cf the Anas crecca with Anas boschas, by Dr N 
Sewertsoff, with a coloured plate (in German) The most inter 
esting bastard of the nea-ly two extremes of the ducs (relatively 
to their size) has been shot in the province ðf Ryazan The 
Russian ornithologist describes its features at length, and add: 
some remarks on the bastards of the ducks generally —Monv 
petal plants of Radde, by Ferd von Herden (cgntinued) —De 
scription (in German) of the Veronicas, Castfllejas, Sephonostegra, 
Pahthewospermum, and Omphalotrix.—A Mastodon tooth, note 
by H Trautschold —On the photographie photometry of fixed 
stars, by Ed. Lindemann (in German) —Materials for the faune 
of Hemiptera of Russia, by W. Yakovleff, being a description, 
in Russian, of several new species 


Rivista Screntrfico-Industriale, October 31 —A detarfed account 
of the electric exhibition held ın September at Lodi, by Prof 
Alessandro Volta —Frogramme*of the anthropologftal section o» 
the Italian exhibition to be held next year ın Turin Amongst 
other attractions fhere will be a laige collection of typical Italian 
skulls of all dates and from every part of the penmsula 
Mateiials will also be brought together for studying the history, 
ethnography, language, and present condition. of all the foreign 
communities (Albanian, Greek, Catalonian, Slav, German, 
Ramansch, French) settled in various parts of the country 


Rendiconts del R, Istituto Lombardo di Scienze e Lettere, 
November 29, 1883 —On Lagrange’s general expression of the 
force necessary to produce a tautocronous motion regarded as a 
function of space and velocity, by Prof. C Formerfti —Geolo 
gical notes on the Alps of the provinces of Reggio and Modena, 
Ly D Pantaneili —On the first traces of a national debt in the 
Byzantine Empire, by Z. von Lingenthal —-Unimetalism and 
timetalism, by Dr A Vula Pernice —Meteorological observa- 
tons in the Brera Observatory, Milan, during the month of 
Septembgy, 1883 . * 

Nachrichten. of the Royal Society of Science and of the 
Ursversity of Gottingen, August 22, 1883 —Contributions to the 
study of spermatozoa and their evolution (preliminary paper), 
by Dr A von Brunn —Researches on the action of glycol 
on orthgphenylendiamin, orthodinitrobenzine, and sulphuric 
and 

Noyembei 7 —On the meteorological relations of Gottingen, 
by Hugo Meyer —Optıcal researches on the substance (cal- 
careous spath) into which crystals of aragonite become decom 
posed under the action of heat, by C Klein —On the age of the 
iron ores at Hohenkirchen, by A von Koenem—On the theory 
of modular equations, by A. Hurwitz —On therelatiops between 
solar and atmospheric electricity, showing how the latter 15 
referable to the former and allied causes 


SOCIETIES AND ACADEMIES 
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Royal Society, November 22, 1883 —“‘ Some Relations of 
Heat to Voltaic and Thermo-Electric Action of Metals in 
Electrolytes,” by G Gore, F R S., LL D. " 

The experiments described in this paper throw considerable 
light upon the real cause of the voltaic current The results of 
them are contained in twenty tables, and by comparing them 
w.th each other, anf also by means of additional experiments, 
the following gegeral conclusions and chief facts were obtained 

When metals in liquids are heated, they are more frequently 
rezdered positive than negative in the proportion of about 2 8 to 
IO, and whilst the proportion m weak solutions was about 2 29 
to I O, in strong ones ıt was about 3 27 to 1 o, and this accords 
with thir thermo-electric behaviour as metals alone The 
thermo electric order of meals m liquids was, with nearly every 
solition, whether strong or weak, widely different from the 
thermo-electric order of the same metals alone A conclusion 
previously auıved at was also confirmed, viz, that the liquids in 
which the hot metal was thermo-electro positive in the largest 
proportion of cases were those containing highly electro-positive 
bases, such as the alkali metals The thermo-electric effect of 
gradually heating a metal u? a liquid was sometimes different 
from that of suddenly heating it, and was otcasionally attended 
by a reversal of the curient. 7 

Degree of strength of liquid greatly affected the thermo- 
electric order of metals * Increase of strength usually and con- 
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iderably increased the potential of metals thermo-electro- 
egative in liquids, and somewhat increased that of those positive 
a liquids, 

The electgic potential of metals, thermo electro-positive in 
zeak liquids, was,usually about 3 87 times, and in strong ones 
87 tunes, as great as of those which were negatwe The 
otential of the strongest thermo electuc couple, viz that of 
luminium 1n weak solution of sodic phosphate, was 66 volt for 
oo F differenee of, temperature, or about 100 times that of a 
aymuth and antrmony couple 

Heating one of the metals, ethe: the positive or negative, of 

voltaic couple, usually increased their electric difference, 
aaking most metal more positive, and some more negative , 
«hilst heating the second one also, usually neutralised to a large 
xtent the effect of heating the first one The electrical effect 
€ heating*a voltaic couple ıs nearly wholly composed of the 
nited effects of heating each of the two metals separately, but 
» not howevér exactly the samé because whilst ın the former 
ase the metals are dissimilar, and are heated to the same 
emperature, in the latter they are similar, but heated 
o different temperatures Also, when heaung a voltaic pair, 

Mhe heat applied to two metals, both of which are previously 
lectro-polar by contact with each other as well as by contact 
ath the liquid, but when heating one junction of a metal and 
quid couple, the metal has not been previously rendered electro- 
olar by contact with a different one, and is therefore in a some- 
hat different state When a voltaic combination, 1n which the 
'osittve metal 1s thermo negative, and the negative one ıs thermo- 
'ositive, 15 heated, the electric potential of the couple diminishes, 
otwithstanding that the internal resistance 1s decreased 

Magnesium in particular, also zinc and cadmium, were greatly 
'epressed in electromotive force 1n electrolytes by elevation of 
emperature — Revergals of position of two metals of a voltaic 
ouple in the tension series by rise of temperature were chiefly 

“ue to one of thestwo metals increasing 1n electromotive force 
aster than the other, and in many cases to one metal uftreasıng 
nd the other decreasing in electromotive force, but only in a 
ew cases was it a result of simultaneous but unequal diminuti®n 
f potential of the two metals With eighteen different voltate 
ouples, by rise of temperature from 60° to 160° F , the electro- 
notive force in twelve cases was increased, and in six degreased, 
nd the average proportions of increase for the eighteen instances 
vas IO volt for the 100° F of elevation . 

A great difference in chemical composition of the liquid was 
attended by a considerable change in the order of the volta- 
ension series, and the differences of such order in two similar 
iquids, such as sol&tions of hydric chloride and potascic chloride, 
were much great$r than those produced 1n either of those liquids 
xy a difference of Io0* F of temperature — Difference of strength 
X solution, like difference of composition or of temperature, 
altered the order of such series with nearly every liquid , and 
he amount of such alteration by an increase of four oi five 
imes in the strength of the liquid was rather less than that 
zaused by a difference of roo^ F of temperature Whilst also 
1 variation of strength of liquid caused only à moderate amount 
of change of order in the volta tension series, 1t produced more 
han three times that amount of change in the thermo-electric 
ension sereg The usual effect of increasing the strength of 
he hquid upon the volta-electromotive force was to considerably 
increase it, but its effect upon the thermo-electromotive force 
was to largely decrease it ‘The degree of potential of a metal 
ind liquid thermo couple was not always exactly the ‘ame at the 
same temperature during a rise as during a fall of tempeiature , 
this 1s analogous to the variations of melting and solidifying points 
of bodies under such conditions, and also to that of supersatura- 
ton of a liquid by a salt, and 1s probably due to some hindrance 
o change of molecular movement, " 

The rate of ordinary chemical corrosion of each metal vatied 
n every different liguid , in each solution also it differed with 
‘very different metal The most chemically positive metals 
vere usually the most quickly corroded, and the corrosion of 
ach metal was ugnally the fastest with the most acid solutions 
Che rate of corrosion at any given temperature was dependent 
doth upon the nature of the metal and upon that of the laud, 
ind was limited by the most feebly active of the two, u-ually 
he electrolyte The order of rate of corrosion of metals also 
hffered in every differeng liqnd The more dissimila® the 
themucal characters of two liquids the more diverse usually was 
he order of rapidity of corrosion of a serges of metals in them 
The order of rate of simple corro-10n m any of the liquids 
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examined differed from that of chemico-electric and still more 
from that of thermo electric tension Corrosion 1s not the cause 
of thermo-electric action of metals ın liquids 

Out of fifty-eight cases of rise of temperature the iate of 
ordinary coriosion was increased in every instance except one, 
and that was only a feeble exception—the increase of corrosion 
from 60° to 160? F with different metals was extiemely variable, 
and was from I 5 to 321 6 times Whether a metal mcreased or 
decreased in thermo-elect:omotive force by being heated, it 1n- 
creased in rapidity of corrosion The proportions in which 
the most corroded metal was also the most thermo electro- 
positive one was 65 57 per cent in liquids at 60° F and 69 12 
1n the same liquids at 160° F , and the proportion 1n which it 
was the most chemrco-electro-positive at 60° F was 84 44 per 
cent , and at 160° F 8077 percent The proportion of cases 
therefore in which the most chemico-electro-negative metal was 
the most corroded one increased from 15 56 to 19 23 per cent 
by a re of temperature of 100° F Comparison of these pro- 
portions shows that corrosion usually influenced 1n a greater degree 
chemico-electric rather than thermo-electric actions of metals in 
hqud. Not only was the relative number of cases in which 
the volta-negative metal was the most corroded increased by rise 
of tex&perature, but also the average relative loss by corrosion 
of the negative to that of the positive one was increased from 
311 to 6 32 

The explanation most consistent with all the various results 
and conclusions ıs a kinetic one —That'metals and electrolytes are 
throughout their masses 1n a state of molecular vibration That 
the molecules of those substances, being frictionless bodies in a 
frictionless medium, and their motion not being dissipated by con- 
duction or radiation, continueincessantly 1n motion until some cause 
arises to prevent them That each metal (or electrolyte), when 
unequally heated, has to a certam extent an unlike class of mo- 
tions m tts differently heated parts, and behaves in those parts 
somewhat ltke two metals (or electrolytes), and those unlike 
motions aie enabled, through the intermediate conducting por- 
tion of the substance, to render those parts electro-polar That 
every different metal and electrolyte has a different class of 
motions, and m consequence of this they also, by contact alone 
with each otfer at the same temperature, become electro-polai 
The molecular motion of each different substance also mcrease, 
at a different rate by rise of temperature 

This theory 1s equally in agreement with the chemico-electric 
results In accordance with ıt, when ın the case of a metal and 
an eleagrolyte, the two classes of motions are sufficiently unlike, 
chemical corrosign of the metal by the liquid takes place, and 
the voltate current, o1iginated by inherent molecular motion 
under the condition of contact, 1s maintamed by the portions of 
motion lost by the mefal and liquid durmg the act of untting 
together Corrosion therefore is an effect of molecular motion, 
and 1s one of the modes by which that motion 1s converted into 
and produces electiic current 

In accordance with thts theory, if we take a the: mo electric 
pair consisting of a non-corrodible metal and an electiclyte (the 
two being aheady electro-polar by mutual contact), and heat one 
of their points of contact, the molecular motions of the heated 
end of each substance at the junction are altered, and as 
thermo electiic energy in such combinations usually increases by 
rise of temperature, the metal and liquid, each singly, usually 
becomes more electro-polar In such a case the unequally heat. d 
metal behaves to some extent like two metals, and the unequally 
heated liquid like two liquids, and so the thermo-electiic fair 
ts like a feeble chemico-electric one of two metals in two liquid», 
but without corrosion of either metal. If the metal and liqui 1 
are each, when alone, thermo-electro-positive, and 1f, when in 
contact, the metal increas@s in positive condition faster than the 
hquid by bemg heated, the latter appears thermo electro- 
negative, but if less rapidly than the liquid, the metal asp as 
thermo-electio-negative 

As also the proportion of cases 1s small ın which metals that 
are positive ın thefo:dinary the:mo-electric series of metals only 
become negativ® in the metal and liquid. ones (viz only 73 out 
of 286 in weak solutions, and 48 out of the same number in 
strong ones), we may conclude that the metals, more frequently 
than the liquids, have the greatest thermo-electric mfluence, and 
also tltat the relative largeness ofethe number of instances of 
thermo electio*positive metals in the series of metals and liquids, 
as m the series of metals only, 1s partly a consequence of the 
circumstance that rise of temperature usually makes <ubstance 
—metals in patticulai—electso-positive These statements are 
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also consistent with the view that the elemertary substances lose 
a portion of their molecular activity when they umte to form 
acids or salts, and that electrolytes therefore have usually a less 
degree of molecular motion tkan the metals of which they are 
partly composed 

The current from a thermo-courle of metal and liquid, therefore, 
may be viewed as the united result of difference of molecular 
motion, first, of the two junctions, and second, of the two heated 
(or cooled) substances, and in all cases, beth of thermo- and 
chemico-electric action, the immediate true cause of the current 
1s the original molecula: vibrations of the sul stances, whilst con- 
tact 15 only a static permitting condition Also that whilst in 
the case of thermo electric action the sustaining cause 1s molecu- 
lar motion, supplied by an external somce o7 heat, m the case 
of chemico-clectiic action it 1s the mot.on lost by the metal 
and liquid when chemically umtmg tcgether. The direction of 
the current in thermo-electric cases appea-s to depend upon 
which of the two substances composirg a junction increases in 


molecular activity the fastest by r se ot temperature, o1 decreases | 


the most rapidly by cooling 


Zoological Society, Januay 15 —E W H Holdsworth, 
F ZS, 1m the chair —The Secretary exhibited, on the part of 
Mr H Whitely, an immature spec-men oi the Night-Meron 
(Nycticorax griseus), which had been shot in Plumstead Marshes, 
Kent, m December last —A communication was read fiom 
Mr J C O'Halloran, Chief Commissiorer and Police Magis 
trate for Rodriguez, accompanying a specimen of a large szard 
found only in that rland, and very rare there The specimen 
had been identified by Mr Boulenger as Phelsuma newtoni, 
belonging to the family Gechotidee —Sır Joseph Fayre: exhibited 
some additional specimens of the horrs of deer gnawed by other 
deer, 1n confirmation of previous remarks on tae sulject —Canon 
‘Tristram, F R S , exhibited and made 1emarl s upon some speci- 
mens of species of the genus Pachycephala, hich appeared to 
have been ignored or wrongly united to other species m a recently 
published volume of the Catalogue of Birds of the British 
Museum —Mr W F R Weldon reada paper in which he gave 
a description of the placenta in Tetreceros guadricommes The 
author showed that this placenta 1s termediate between that of 
Moschus and that of the typical Bovidze, having few cotyledons 
with diffuse vascular mdge> between them Associated with 
this primitrve character i15 a uniseial psalterium —A second 
paper by Mr Weldon contained some notes on the anatomy of 
arare American monkey, Calithrix gigot, which had recently 
died in the Society’s Gardens The author gave a desenption 
of the external characters, and the principal vigcera were cot- 
pared with those of C moloch and of Mycetes —A communica- 
tion was read from Mr E J Miers, F Z 5 , giving an account 
of a collection of Crustacea from the Mauwtivs, which had been 
forwarded to the Biitish Museum by M V de Robillard In 
the collection was an example of a new speces of Ca//;anassa, 
proposed to be called C martes: —Mr Francis Day read a 
paper on races and hybrids among the Salmoridz, and exhibited 
a series of specimens of young salmon and hybrid Salmond 
reared at Sir J Gibson Maitland’s Ho s1e-town Fish Establish- 
ment —Piof F Jeffrey Bell read a papei on the generic position 
and relations of Achnanthus tumidus of Terison-Woods, from 
the Australian seas, which he showed to belong to a different 
genus, proposed to be called Anomalanthus 


Chemical Society, January 17 —Dr. W H, Perkin, presi- 
dent, 1n the chair —The following gen'lemen were elected Fel- 
lows —B H Brough, G Daubeney, C. C Hutchmson, W 
S Kilpatrick, E Matthey, H Pelle, J Pallster, R Romanis, 
S G Rawson F M Rogers W Rotinson, T Stenhouse, W, 
O Senter, J A Voelcker —The followéng papers wereread —On 
camphoric peroxide and barrum camphorate, Ey C T Kingzett 
In 1863 Biodie described the formation of camphotic peroxide by 
trituratmg camphoric anhydride with barium peroxide in the 
presence of ice-cold water ‘The author has repeated the above 
experiments, and concludes that no camp&oric peroxide 1s 
formed, but that the anhydride 1s first converted into camphoric 
acid, which decomposes the barium peroxide, yielding camphor- 
ate of barium and peroxide of hydrogen —On :he decomposition 
of silver fulmmate by hydrochloric acid, by E Divers and 
Michitada Kawakita Forgic acid and tydroxyammorium 
chloride are formed, as ıs the case with mercuy fulmmate, but 
the authors have only been able to obtain two-zhirds of the cal- 
culated quantity of these bodies Some ammonia and hydro- 
cyanic acid are also formed —-Supplementary note on Liebig’s 





4 

production of fulminating silver without the use of nitric ac 
by E Divers and Michitada Kawakita The authors have su ` 
ceeded in preparing the fulminate, but only when the reactio 
was allowed to proceed for sometime The solution was the 
warm, and always contamed nitric acid —On  hyponitrites, b 
E Diversand Tamemasa Haga The authoisectiticise the recer 
paper of Berthelot and Ogier, and give an account of fi-h inve: 
tigations, which confirm the formula ouiginally proposed b 
Divers, AgNO They have not been able to obtain hyponttrite 
either by the method proposed by Mencke, t e htating potassim 
nitrate with iron filings, or the method proposed by Zorn, » 
which ferrous hydrate 1s used as the reducing agent 


Royal Meteorological Society, January 16 —Mr J K 


| Laughton, F RAS, president, in the chan —The Secretar 


read the Report of the Council, which showed that the pa 
few months mark a very important epoch 1n the hietory of th 
Society In October the Council received. the intimation. the 
Her Majesty had been graciou&ly pleased to grar the Societ 
permission to assume the prefix ** Royal" In consequence th» 
Society has become, and will henceforth be called, the Roy. 
Meteorological Society In December the Fellows made certai 
alterations 1n the by laws by which the annual subscription ho 
teen increased ‘The Report also showed that the Society ' 
doing a great deal of practical work, not only by holding meet 
ings and publishing tae papers 1ead at the same, but also by tb 
estabh«hifent of a large number of obsayving-stations, which ar 
regularly mspected, so that the results obtained from them ma 
be strictly uniform and comparable The number of Fellows . 
549 and of honorary members 19, thus making a total of 568 - 
The President then delivered his address, m which he 1eferie 
to the experiments made by Mr Saxon Snell, Mr Bertram, an 
Mr Hele Shaw, with the object of determining the coefficient 
of Biram’s anemometers, as yet these can scarcely be con 
sidered quite satisfactory, for, though made with the utmos 
care, they give results differing from each otha: by nearly 25 pe 
cent, ard from the known truth iff opposite directions Th 
reduction of barometric readings to sea-level ıs gnothei problen 
ob great interest and importance, the solution of which 1s fa 
from perfect, and, as applied to the converse determina 
ton of altitudes, has been pronounced by Mr Gilbert 
of thea U.S Geological Survey, to be beset with diff 
culties” *so numerous and «o baffling that ther® is m 
reasQn to hope that they will ever be fully overcome” D 
many cases, too, the reduction, even if correct, imphes » 
accumulation of air 1n places where no air exists, and isobar 
so drawn, traversing mighty mountam ranges such as the Rock: 
Mountains or the Himalayas, or elevated plateaus such as thos» 
of Central or Eastern Asia, convey an impreesion, which may 
easily lead to serious mistakes. The great achievement of the 
year 1s unquestionably the gathering 1n of the observations taken 
by international agreement, at nine Arctic stations, 1n which, 
amidst circumstances of more or less discomfort, parties continuec 
through a full period of twelve months With one station 
established by the United States on the shores of Lady Franklır 
Bay, ıt has been found impossible to communicate , this wat 
established ın the summer of 1881, and no trustworthy new: 
hes since been received Preliminary reports have been pub 
hshed from the English station at Fort Rae on the no; thern shore 
of the Great Slave Lake , from the German station in Cumber 
Jand Sound, from the Austnan at Jan Mayen, and from some 
of the others, but the principal interest attaches not to the 
observations taken” separately but to the collation and com- 
parison of the whole, which may be expected to lead the way 
towards problems of the greatest 1mportance to meteorology 
In the present day one science is so mixed up with a number ol 
otners, and so involved in them, that 1t 1s impossible to separate 
them, or to define the exact lamits of each Many of the 
problefns of meteorology belong as much to geography, or a! 
times even to experimental physics, and an address which speak: 
of the progress of meteorology 1s perhaps apt to appear in somi 
degree discursive — Itis that the true student of nature, whils 
Jumtmng lus detailed work to one particulgr direction, mus 
consider hei kingdom as a grand and comprehensive whole, ont 
andeindivisible —The following gentlemen were elected th 
odicers and Council for the ensumg year -—President + Rober 
Heny Scott, FR S , Vfe-Preudents Hon Ralph Aber 
cronfoy, Edmurfd Douglas Archibald, °M A, John Kno 
Laughton, F R A S , William Marcet, M D,F.R S , Treasurer 
Henry Pengral, F.R A S , Trustees Hon, Francis Alber 
Rollo Russell, M A$ Stephen Wilham Silver, F.R G S 
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Secretaries George James Symons, FRS, John William 
Tnpe, M D , Foreign Seuaetaiy George Mathews Whipple, 
F.RAS , Council Wiliam Mouis Beaufort, FRAS, 
George Chatterton, John Sanford Dyason, F R G S , William 
Ells, F RA S , Chales Haiding, Richard Inward, FR AS, 
Baldwin Latham, FGS, Robet John Lecky, FRAS, 
Edwag, Mawley, FR HS, Cuthbert E Peek, FRGS, 
Capt, Heny Toynbee, F R AS, Charles Theodore Williams, 
D 


Anthropological Institute, Januay 8 —Piof Flowe, 
F RS, pre ident, 1n the chan —The election of the following 
new membeis was announced —Rev E S Dewch, MA, 
FGS, Prof A Macaliste, M.D, FR S,and Mr Oldfield 
Thomas as ordinauy membeis, Dr E T Hamy and Di 
Hermann Welcke: as hqnorary members, and Mr Lucien Carr 
and DreA B Meyer as corresponding members —The Pre- 
sident stated that Mr Francis Galton had offered 5057 1n puizes 
to those wlw should before May 1, 1884, furnish him with the 
best extracts from their family records according to the form 
prescribed in his “Record of Family Faculates,” published by 
Macmillan and Co , and he urged all membeis of the Ánthiopo- 
logical Institute to give Mr Galton every assistance in their 
power —Mi H H Johnston read a paper on the races of the 
Congo and the Portuguese colonies in Western Africa The 
author stated that Western Tropical Africa, between Senegambia 
to the north and the River Cunéné, offered a vast studying 
gound to the anthropologist, wherein types of nearly every well- 
marked African race might be observed After detailmg many 
of the vgrious 1aces, he proceeded to descithe the Bushmen 
north of Cunéné, which he charactei1sed as about the lowest 
type of men, but, of the five or six specimens which came more 
particularly under his notice, he remarked that their mental 
abrhty was strangely at variance with ther low physical 
characteristics ‘Phe Hottentots were much finer men than 
the Bushmen gs regarded height and buid, but they ex- 
ceeded the latter in baBoon-hke licentiousness The western 
slopes of the Shella Mountains were peopled by a tribe 
called the A-ndombe, a stuidy race of carriers, which extended 
as far noith as Benguela — Referring to the races of the lower 
Congo, Mr Johnston observed that they depended almost 
entirely upon vegetable diet, whilst they were iemarkable for 
their imtation ceremomes ‘Traces of phalhe wofhip were 
noticed, especially in the interior, and more particularly in 
the neighbourhood of Stanley Pool A Congo marfet was 
exceedingly interesting, and was held for about four or eight 
days The natives would often go roo miles to attend one of 
these markets, the women generally being the keenest traders 
Between ,Stawley Pool and the coast there ıs only one great 
leading tongue spoken, though thishas several dialects This 1s 
the Congo language, one known to and studied by Europeans 
probably before any other Bantu tongue It bears many signs 
of Portuguese influence 


Geological Society, January 9—J W Hule, FRS, 
president, in the chair —Patnck Doyle, Alfred Harker, Rev 
Frederick Hastings, Rev John Milne-Cmran, and William. 
Ford Stanley, were elected Fellows, Prof G Capellin, of 
Bologna, a Foreign Member, and M Alphonse Briart, of Mons, 
a Foreigr? Correspondent of the Society —The following com- 
munications were read —On the volcanic group of St David's, 
by the Rev Prof J F Blake, FGS The result of the 
author's examination of the rocks 1n the distict of St David's 
which have been designated Dimetian, Arvontan, and Pebidian, 
1s that they belong to one volcanic series, whose members are 
those usually recognised in eruptive areas, and whose age 1s 
anterior to and independent of the true Cambrian epoch The 
independence of this series and the Cambuan 1s shown by the 
nature of the junction at all points of the circuit thatehave b en 
seen The supposed 1socline west of the gra itic mass cannot 
be verified on 2h examination of the coast-section, there being 
gieat irregularity and gentle synclinals not far from where the 
apex of the isocline should be With regard to the nature of 
the rocks whifh thus antedate the Cambrian, the autho. was 
unable to recognise any true alternations ın the materials of the 
granitic axis, though the rock 1s a peculiar one in the arrange- 
ment of its constituents The felsitic rocks are not independent 
of the granite, aséhey surround ıt on all «ides, the lige along 
the north and south béing specially traced They are also often 
mtiusive into the ashes, and hence can have no definite strike 
Attention was drawn to the highly aa@d character of the whole 
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senes, and to the small size of the centres of eruption, and it 
was suggested that such centes have continually decreased 1u 
number and 1ncreasel in magnitude during geological time — 
On furthe: discoveries of vertebiate remus in the Triassic 
strata of the south coast of Devonshne, between Budleigh 
Salterton and Sidmouth, by A I Metcalfe, FGS The 
author gave a brief stratizraphical account of the Triassic 10cks 
of the coast He then described some vertebrate 1emains, con- 
sisting chiefly of portions of jaw-bones with teeth in lme, 
probably of Labyimthodonts, found in the upper sandstones 
(Ussher’s classification) at High Peake Hill, near Sidmouth, by 
H J Cate, FRS At numerous places between Budlagh 
| Salterton and Sidmouth, Mr Canter and the author had found 
| 2 lage number of isolated bone fragments Such fragments had 
been submitted to a microscopical examination by Mr Carter In 
some specimens the bone stuctuie was visible throughout , in 
some the bony portion had been partially removed and replaced 
by an infiltration of mineral matter, ın others the removal of 
the bony portion was complete From these facts the author 
drew the conclusion that a comparative abundance of vertebrate 
life was maintained during the Triassic period , and that the 
rareaess of Triassic fossils was due not so much to the paucity 
of animal life duiing that period as to the fact that Triassic 
strata afforded no suitable conditions for the reservation of 
organic remains 
EDINBURGH 


Royal Physical Society, January 16 —] A Harvie- 
Brown, FR S E, president, in the chair —The following com- 
munications were read —On intia-epithelial capillaies in Oh- 
gocheta, by F° E Beddaid, F R S E —On the geognosy of 
the Harz Mountains, part 1, by H M Cadell, B Sc, of the 
Scottish Geological Survey The write: stated that there was 
still some room for original investigation ın that quarter, not- 
withstanding the great attention the German geologists had 
bestowed on the region The Germans had not yet leaned the 
art of detailed structural geological mapping and section-drawing 
as cairied out in the British geological surveys, and many of 
their so-called geological maps were nothing more than mere 
petrographical pictures. The wiiter then went over the various 
formationg of the Harz, and noticed the fact that graptolites 
were found at the top only of the lowest or Hercynian rocks, 
which he suggested might be cited as an example of one of 
Banaudes’ ‘“‘colomes” The older or “core 10chs” of the 
Harz terminating ın the Kulm were overlaid ın violent uncon- 
formabulity by the border rocks, beginning at the coal measures 
.and"extending upwards to the Ti1as and Cretaceous systems He 
agreed with those who consider the loess an ‘‘ zeolian” deposit 
swept as dust into sheltered valleys and nooks by the wind, and 
thought that water had had nothing directly to do with its 
origin The pape? was illustrated by the exhibition of rocks 
and metalljc minerals from the region described —Prof Cossar 
Ewart, F RSE, exhibited, with remarks, a large torpedo 
recently caught in a trawl off Wick, and believed to be the only 
specimen of the hind ever found north of the English Channel 
The specimen exh.bited was 28 inches in length and 194 inches 
acioss the pectoral fins, and belonged to the species edecans 
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Linnean Society of New South Wales, November 28, 
1883 —C S Wilkinson, FGS, FLS, president, m the 
chair —The following papers were read —Some fishes of New 
Britain and the adjo1 ung islands, by Charles W De Vis, BA 
The names of the new specimens described are—Ser7 anus 
perguttates and cruentus, Mesoprion flauwosea, Tetsaroge vestita, 
Acanthurus zebra,  RynchichtAys nove britannie, Harpage 
| rosea (a new genus gf the Beryadæ), Salaras æeguipinnis, 

Amphiprion arnon, Pomacentrus onyx and notatus, Nesiotes 
| purpu ascens (a new genus of the Labuidae), Exocetus longrbarba, 
| Arus armiger, Hirpetichthys cobra, (a new genus of the 
| Muændæ), Tetrodon ınsularıum and levis —Some results of 
trawl fishing oytside Port Jackson, by William Macleay, F L S 
In this papeg are given—(1) An account of two trials of a large 
beam trawl in forty to fifty fathoms water, by the order of the 
Commissioner of Fisheries , (2) a list of the fishes captured, and 
(3) descriptions of two new species—a skate, Raza australis, and 
aguinard, Lepidotrigla niulhalh Mr. Macleay considers the result 
promising en the whole —BarSn Maclay read a note on the 
“ Barometro Araucans” from the Chiloe Islands He stated 
that this remarkable instrument had been shown to him among 
a number of other curiosities by Capt C de Amezaga, of the 
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Jtaban coryette Caractolo, who informed him that it was used 
by the natives of the Chiloe Islands as a kind of barometer to 
foretell the approach of either dry or wet weather This 
** Barometro Araucano,” which consisted merely of the shell of 
a crab, pronounced by Mr Haswell to be one of the Anomura, 
probably of the genus Zz¢hodes, 1s most pecularly sensitive to 
atmospheric changes In dry weather it remains nearly white, 
but, with the approach of moisture, small red spots appear on 
the shell, mcreasing in number and size with the increase of 
humidity, until durmg the wet season 1t becomes completely red 


PARIS 


Academy of Sciences, January 14 —M Rolland in the 
chair —On the researches of M Guntz in the thermo-chemistry 
of the fluorides, 1n reply to the strictures of M Tommasi, by M 
Berthelot —On a process of anzesthesis by the method of titrate 
mixtures of vapours and air, its application to zhe human sub- 
ject m the form of vapours of chloroform, by M. Paul Bert The 
chief advantages of this process are stated to be delnim 
always slight, sometimes altogether absent, even 1n adults , abso- 
lute and regular imsensibil‘ty obtamed in six to eight minutes, 
quiet sleep , normal breathing, circulation, and temperature , no 
symptoms of nausea , normal and perfectly reassuring appear- 
ance of the patient while asleep , constant and always very pwo- 
tracted consecutive anzesthesis , great economy im the outlay for 
chloroform —Generahsation and strictly mecharical demonstra- 
tion of Joules electrical formula, w = ze T, by M A Ledieu 
—On the preparation in large quantities of artificial virus 
attenuated by 1apid heating, by M. A Chauveau By this pro- 
cess sufficient virus for the prophylactic inoculation of from 
4000 to 8000 sheep may be rapid.y prepared 1n the same reser- 
vou —Observations of the Pons-Biooks come: made at the 
bent equatorial of the Paris Observatory, by M Périgaud —On 
the genus of some entire functions m mathematical analysis, by 
M Laguerre —On the geometrical curve known as Pascal’s 
*']imacon," by M A Genocchi —On linear drferential equa- 
tions with doubly periodical coefficients, by M G Floquet — 
On the adiabatic expansion of the vapour of water, by M P. 
Charpentier —On the agreement of experience with the general 
theoretic law regulating capillary surfaces, especially 1n its 
application to water confined between two moistened plaques, 
vertical and parallel, by M Quet —On a new method of deter- 
mining the magnetic inclination by means of the induc- 
tion compass, by M. Wild —On the observction of earth 
currents whose intensity 1s shown to be subject to secondary 
fluctuations depending on the degree of moisture and tempera- 
ture of the zone comprised within the circuit, by M Larroque — 
Determmation of the intensity of combustion in some acetones 
and in the two ethers of carbonic acid, by M, W Louguinine — 
On the phenomena of chemical Cissociation, by M. Isambert 
Here the author endeavours to resume the results of his experi- 
mental researches on dissociation in a simple theorf based on 
the thermic data, by means of which alone it is possible to 
appreciate chemical phenomena —On the preparation of the 
sulphate of the sesquioxide of pure chromium, Ey M H Bau- 
bigny —Explanation of a method for determining the density of 
liquid oxygen, by M Menges, The author obtains the equation 


d= Jia , where d =the density of the lque gas, v — its 
v- Dy 

volume, V = the volume of the gaseous porticn, all known 
quantities —On colloidal feiric ethylate and ferric hydrate, by M 

kd Grimaux —On a chloruretted silicate of manganese, by M Al 

Gorgeu —On the influence of plasteiing on the composition and 
the chemical propertiesof wine, by M L Magnier dela Source 

The plastering process with chemically pure sulphate of lime has 
the effect of decomposing not only the cream of tartar, but also 
the neutral oigante combmations of potassium which are present 
1n a very considerable proportion in the perfectly ripe grape — 
On the presence of the diamond in some graphic stone occuring 
near Bellary, Madras Presidency, by M Chaper —On the fossil 
Echinide of the Eocene formations at Saint-Palais (Charente 
Inférieure), by M G Cotteau. ^ 
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Physical Society, January 4 —Prof Neesen b-iefly commu- 
nicated the contents of a paper sent ın by Herr Friedrich C S 
Muller, describing thiee appartus used in connectjon with the 
delivery of lectures a tangent compass, a galvanometer, and 
a rheostat These instruments were intended to take rapid 
measurements, and to render them visible to a large audience 

. 





Following up this subject, Prof Neesen gave a shoft account of 
the contrivance by which im his lectures he measured the mutual 
attraction of two magnets by means of scales In conclusion, 
he reported experiments mstituted by him with a view to deter- 
mining the influence of magnetisation on electrical conducting 
power In these experiments he had made use of a* magnetic 
substance of lugh specific resistance, a solution® of chloride of 
ron Two equal tubes were filled with the same solutioft, and 
inserted as the two branches of a Wheatstone bridge ito the 
circuit of a galvanic battery , the two othe: branches being so 
arranged that the galvanometer stood at zerg. e electrodes 
m the two tubes consisted of 1ron plates, and were exactly alike 
The tubes, that 1s, the fluid conductors, had ın the different expen- 
ments different shapes and different diameters The contents of 
the one tube were then magnetised either bya magnetising spiral 
or by a powerful electiomagnet, and the galvanometer was 
observed during this process of magnetisation The gesult of 
the experiments was 1n every case a negative one Very slight 
deflexions v ere indeed observed inthe galvanometer needle in the 
case of the experiments with the magnetising spiral, but these 
proceeded from the shght heating of the flud, an effect 
which, notwithstanding the solution of chloride of iron was sw- 
rounded by a casing of circulating water, had not been wholly 
avoided ‘In those experrments, on the other hand, in which the 
magnetisation was made by means of the electromagnet, the 
needle remained invariably at rest —Prof Roeber di-cussed and 
explained th& principle of experiments mage on the Rhone and 
reported in the Comptes Rendus These experiments had for 
their object the towing of sbips by means of ropes wound round 
the whole vessel —Dr Koenig gave a short preliminary com- 
munication on the experiments, which, in cooperation’ with Dr 
Dietiici, he had made, with a view to determining the precise 
position of different spectral colours and the sensitiveness of the 
eye for distmguishmg colours At the next meeting of the 
Society he would speak at greater length on®the subject, illus- 


trating 1t by numerical data " 
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THE INDIANS OF GUIANA 

Among the Indians of Guiana being Sketches chiefly 
Anthrepolagic from the Interior of British Guiana 
By Everard F Im Thurn, MA Oxon (London 
Kegan Paul, Trench, and Co , 1883 ) 


Cee speaking, the books of travel on which 


anthropologists have to depend for information as 
to the less cultured tribes of mankind are descriptions of 


a country and its exploration, with a chapter or two on | 


the natfves Here the plan is reversed, the main book 
being a treatise on Carıbs and Arawaks, to which 1s pre- 
faced a short but hvely description of the forests and 
savannahs of Guiana, with their plants and animals, 
forming as it were a frame in which to set the human 
picture When Mr Im Thurn first went to Guiana in 
1877, he spent mach of his two years’ stay In wanderings 
among the Indians, and before the end of 1881 went back 
to the colony, where he 1s now Resident Magistrate of 
the Pomeroon District Such appointments are much to 
be commended, on the one hand as putting the indigenous 
tribes under the control and protection of an official 
thoroughly corfversant with native character and custom, 
on the othes hand ag placing a scientific man in intimate 
relations with the fast disappearing culture of the lower 
races ° 

The question to what races these native tribes of 
Guiana belong has occupied Mr Im Thurn, with results 
whẹh are not only interesting ın themselves But have a 
bearing on larger problems of anthropology We too 
readily take it for granted that the lowe: barbarians have 


no history beyond two or three generations of old men's, 


memory In the present district, however, something far 
beyond thig seems to be made out The native trybes of 
Guiana fall into two divisions One group 1s made up of 
the Arawaks, Warraus, and Wapianas , and these, though 
unintelligible and hostile to one another, are united by a 
common feeling of aversion to the Caribs, who, native 
tradition says, came from the West India Islands These 
Caribs, who form the other group of tribes of Guiana, are 
in appearance, language, and customs similar to those 
of the West Indies, so that we have here a case of 
native tradition asserting that certain tiibes of a coun- 
try were invaders from another region, though the 
Carib immigiation thus remembered took place per- 
haps three. to five hundred years ag® The present 
author 1s so convinced of the 1eality of this event that he 
calls the Caribs in Guiana “stranger” tribes to dıs- 
tinguish them from the "native" tribes Long ago as 
the 1nvasion happened, Mr Im Thurn pornts out that the 
mdustrial art? of the two races have not yet become 
blended The Arawaks and other native tribes continue 
to make ther» hammocks of palm fibie, not taking to the 
use of cotton thread for hammock-weaving, althoygh the 
Caribs brought this art so long ago with them from their 
islands, and have practised i1t'in Guiang ever since, What 
1s still more curious es that the rude method of making 
thread by rolling palm or grass fibie into a twist with the 
palm of the hand on the thigh, may be commonly seen in 
Guiana, although the use of the spindle for spinning 
VOL XXIX —NO 744 


cotton ıs also usual The explanation of this coexistence 
of a savage and a more civilised art 1s no doubt that the 
old native tibes wee “thigh-twisters,” but the new 
stranger tribes were spinners, and the descendants of 
| both have more or less kept up their hereditary methods 
, (pp 171, 287) 
i Among matters bearmg on the history of civilisation 
ı which struck Mı Im Thuin was the custom of building 
, houses on piles This may be seen in its primary form 
| among the Wairaus (p 202), although quiet times and 
security from enemies make it no longer worth their while 
; to build actually out in the wateis, they still. build many 
pile-huts in the swamps These miserable huts have been 
described as standing on a platform of interlaced stems of 
the manicole palm, supported on tree trunks five or six 
feet high, with a notched tiunk serving as a ladder, to 
@vhich, when the waters were high, the canoe was made 
fast The motive of building in such a situation 1s 
intelligible enough as a means of safety from enemies, 
but next we come to an extension of the practice requiring 
| explanation — 
| ** A most temarkable fact ıs that houses on piles are 
j not unfrequently built, for no apparent reason, on the 
savannah , and this ıs done not by any special tribe, but 
| occasionally by Arecunas, Macusis, and by other Carib 
tribes They stand not m swamps but on dry ground, 
sometimes on top of a hill Except that they are much 
| larger, they are exactly lıke the Warrau houses already 
descrıbed , and ıt ıs a noteworthy fact that the platform 
on whıch the house stands ıs, as ın the case of the 

Warray houses, made of the stems of manicole palms 
| (Eutera oleracea), though this moisture-loving palm 1s 
| very locally distributed 1n the savannah region, and the 

Indians fetch it from long distances, although other 

apparently equally suitable material is at hand It is 

| pipbable that these savannah pıle-bulders revert to a 
form of house which they saw—and perhaps used—on 
the coast 18nd, when they fist reached the mainland from 
the islands” 

This explanation of pile-houses on land as due to sur 
vival of she once purposeful habit of building them in the 
water is the more interesting from its correspondence 
with a theory based on simulai facts on the other side 
of the globe Prof Moseley, describing New Guinea 
(* Notes by a Naturalist on the Challenger,” p 396) points 
out that the pile-dwellings must have been first built in 
the wate: for protection and afterwards were continued on 
land Pushing the argument further, he suggests that the 
pile-house on dry ground was converted into a two-story 
dwelling by filling in the spaces between the poles with 
leaves or mats, so that the lower bart might serve as a 
storehouse oi cowhouse In this way Prof Moseley 

accounts for the Swiss peasant's chálet as derived from 

the watery home of the ancient lake-dweller, the present 

balcony representing the old platform to which the lake- 
men climbed up from their canoes When the present 
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remarks find "their way into Mr Im Thurn’s hands, it is 
to be hoped that he will test this ingenious view by the 
evidence within his reach 

Mr Im Thurn’s researches into the religious ideas of 
thé Guiang tribes disclose a¥remarkable theological con- 
dition To so acute a student of the theory of religion it 
must have been an exciting occupation to live in daily 
mental contact with Animistic conceptions at once so 
primitive and so vivid _ In any future discussion of 
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Ammism, the results obtained by him must take a 
prominent place! Few, if any, Europeans have had 
such perfect opportumty of seeing the idea of soul 
originate in the evidence of the senses in dieams, as 
interpreted by childlike, savage philosophy Dreams 
are, to these rude people, events of real life, in which 
the spirits or phantoms of other men come to them in 
sleep, or are seen when the sleeper, in like maaner, leaves 
his own body lying and goes forth into the dream-world 
Both these conceptions are illustrated m the following 
stories of what occurred to our traveller — 


“It becomes important, therefore fully to 1ecogn.se the 
complete belief of the Indian in the reahty of his dream- 
life, and in the unbroken continuity of thus with his 
working life It 1s easy to show this belief bv many in- 
cidents which came under my notice For instance, one 
morning when it was important to me to get away from 
a camp on the Essequibo River, at which I had beeng 
detained for some days by the illness of some of my 
Indian companions, I found that one of the invalids, a 
young Macusi, though better in health, was so emaged 
against me that he refused to stu, for he declared that, 
with great want of consideration for his weak health, I had 
take1 him out during the night and had mad him haul 
the canoe up a series of difficult cataracts. Nothing 
could persuade him that this was but a dream, and it was 
some time before he was so far pacified as to throw him- 
self sulkily into the bottom of the canoe Az that time 
we were all suffermg from a great scarcity of food, and 
hunger having its usual effect in producing vivid dreams, 
similar effects frequently occurred More then once the 
men declared in the morning that some absent men, 
whom they named, had come during the might apd had 
beaten or otherwise maltreated them, and they insisted 
upon much rubbing of the bruised parts of their bodies 
Another instance was amusing In the micdle of one 
night I was awakened by an Arawak nameó Sam, the 
captain or head man of the Inaians who weze with me, 
only to be told the bewildering words, ‘ George speak me 
veiy bad, boss, you cut his bits'' It was Some time 
before I could collect my senses sufficiently to remember 
that ‘bits’ or fourpenny-pieces are the units in which, 
among Creoles and semi-civilised [ndians, calculation of 
money, and consequently of wages, 1s made , th&t to cut 
bits means to reduce the number of bits or wages given , 
and to understand that Captain Sam, having dreamed 
that his subordinate George had spoken imsolently to 
him, the former, with a fine sense of the dignity of his 
office, now insisted that the culprit should be punished 
in real life” (p 344) 


Not less clear is the train of native argument by which 
the notion of soul extends itself from man to the other 
anunals, which in the view of the rude Indian are beings 
differing indeed front man in bodily form and strength, 
but comparable with him in ways and cunning, creatures 
talking among themselves in their Ówn languages, not 
more unintelligible to him than are the languages of sur- 
rounding tribes of men Indeed the peat-man or magician 
of his own tribe, carrying into fraudulent effect this real 
belief, holds converse 1n his hearing with birds and beasts 
What rude men think of the intelligence of animals 1s 
well illustrated by a custom which came uncer Mr Im 
Thurn’s own notice * Before leaving a temporary camp 
m the forest, where they hdVe killed a tapır and dried 
the meat on a babracot (stage of green sticks for 


1 A paper by Mr Im Thurn, embodying much of this research, will be 
found in the Journal of the Anthropological fnstitute, vol xi , and remarks 


of mine on it 1n a lecture on anthropology printed in NATURE, Ma: 
and 17, 1883 —E B T 5 É di 


smoking meat over a fire), Indians invanably destroy 
this babracot, saying that should a tapir passing that 
way find traces of the slaughter of one of his kigd, he 
would come by night on the next occasion when Indians 
slept at that place, and taking a man, would babrsfot 
him 1n revenge ” 

Not to discuss here the spirits of rocks, watexalls, and 
objects generally, which animate the Indian's world, men- 
tion may be made of those particular phases of Animism 
which underlie the proceedings of the native magicians, 
as to which Mr Im Thurn has brought some picturesque 
and instructive facts into view ‘To understand these 
1deas, 1t has to be borne 1n mind that by the native law of 
vengeance, when an injury has ben done (or beli@ved to 
have been done) to agnan, his nearest relative, as his avenger 
(Renazma), sets himself to follow and slay the wrongdoei, 
or, 1f he cannot be found, one of his relatives Thus every 
Indian lives in constant dread that a kenaima may be fol- 
lowing him like a shadow through the forest till he can catch 
him sleeping “or helpless, strike him down, and rub deadly 
poison into his flesh, or dislocate his limbs All this 
really happens, bat the Indian extends the idea into his 
spinit-world, and, with a rude but sufficient *philo- 
sophy, finds a cause of all sickness and death in attacks 
by the spirits sent by the imaginary kenaimas, which 
enter into the bodies of beasts of prey *o attack their 
victims, or poison them, or, embodied ın worrps or insects, 
or any othér small objects, pass info their bodies, and 
cause,aches and pains Against these spirft-foes the 
Indian has a protector, the magician or feaz-man This 
personage’s craft .s based on the same Anmmistic theory as 
that of hisedupes, as 1s plain from the traming forthe 
professign which he undergoes, fasting, wandering 1n the 
forest, and drinking large draughts of tobacco-water, till 


„he can work himself up into morbid passions of excite- 


ment, in which his intercourse with the spirits 1s carried 
on, partly no doubt in knavish imposture, but partly also 
in genuine belief. The methods by which this practi- 
toner drives out disease-spints from his patients were 
actually experienced by Mr Im Thurn, who had the luck 
of getting a peai-man to operate on him for a slight head- 
ache and fever A company of some thirty people, 
mostly attracted py the prospect of so novel a perform- 
ance as peal-ing a white man, were assembled in the 
house of the doctor, the entrance was closed, the 
fires put out, and all lay in their hammocks, our 
traveller being especially warned not to set foot on 
the ground, for tne ‘kenaimas would be on the floor, and 
would do dreadful things to him if they caught him 
Much like his analogue the professional medium at a 
modern séance, the peai-man made the patient promise 
not to stir out of his hammock, noi look, nor lay hands 
on anything that might touch him For a while all 
was still, till suddenly the silence was ebroken by a 
burst of indescr.bable and really terrible yells and 
shouts, which filled the house, shaking walls and roof, 
sometimes rising rhythmically to a roar, which never 
ceaged for six hours Questions seemed to be thundered 
out and answers shouted Wack, with no pause in the 
sound. °A little Macusi boy, who had slufig his hammock 
close to Mr Im Thurn’s, whispered to him that ıt was the 
peai-man roaung his questions and commands to the 
kenaimas, who were yelling and growling and shouting 
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their answers Every now and then, through the mad 
din, there was a sound, at first low and indistinct, and 
then gathering in volume, as if some big winged thing 
came from fer toward the house, passed through the roof 
and*then settled heavily on the floor and again, after an 
interval, as if the same winged thing rose and passed 
away as itehadecome As each of these mysterious beings 
came and went, the arr, as if displaced by wings, was driven 
over the patient's face They were the kenaimas coming 
and gong As each came, his yells weie first indistinctly 
heard fiom far off, but grew louder and louder until, as he 
ahghtgd on the flodi of the house, they reached their 
height The first thing each did was to lap up some of 
the tobfcco-water, with an ostentatious noise, from the 
calabash on the floor But while he lapped the peai-man 
kept up the shouts, until the kenaima was ready to 
answer When each kenaima had given an account of 
itself, and had promised not to trouble the sick man, it flew 
rusthng away They came in the form of tigers, deer, 
monkeys, birds, wirtles, snakes, and of Atkawoi and 
Arecuna Indians ‘Their voices were slightly different in 
tone, and they all shouted ın voices which were supposed 
to be ápproprite to their forms, but, oddly enough, all 
hoarsel) It was a clever piece of ventriloquism and 
acting The whole long terrific noise came from the 
throat of the péu-man, or perhaps a little of ıt from his 
wife The gnly marvel was that the man could sustain 
so tremendous a strain upon his voice and thfoat for six 
long hours® The rustling of the wings of the kenagmas, 
and the thud which was heard as each alighted on the 
floor, were produced by the magician skilfully shaking the 
leafy boughs brought ın for the purpose, and then dashing 
them suddenly against the ground This Mr Im, Thurn 
discovered by the boughs accidentally touching his face, 
when he seized some of the leaves with his teeth At 
the crisis he seemed to feel a hand laid on his face 
The effect of all this upon him was very strange Before 
long he passed into a kind of fitful sleep or stupor, 
probably akin tomesmerictrance Incapable of voluntary 
motion, he seemed to be suspended somewhere in a 
ceaselessly surging din Now and then when the noise 
all but died away, and the peai-man was supposed to 
have passed out through the roof and to be heard fiom a 
great distance, he awoke to half-consciousness, but as the 
magician came back and the noise grew again he fell back 
into stupor At last ‘towards morning, when the noise 
ended, he awoke thoroughly, and finding the entrance un- 
barred, rushed out to find relief in the*rain and storm His 
head was indeed anything but cured of xs ache, but the 
pear-man insisted that he must b» cured, and asked for 
payment, producing a caterpillar, which he declared was 
the kenaima which had caused the pain, and which he 
had extracted when he touched the patient's face 
Accordingly he received a fourpenny looking-glass as 
his fee, and was satisfied 

These extracts will give an idea of the goodness of the 
material contributed by Mr Im Thurn to the study, of the 
lower phases of human thought In conclusion, a few 
words may be said as to his sfiggestions on the interesting 
problem how an txplprer may 1each the"plateau-top of the 
precipice-walled Roraima, and settle the question what 
ancient and modern animals and pħnts have survived and 
developed there, and whethei there may be any truth in 


fancies of strange human tribes dwelling there, cut off for 
ages from their fellow-men In the far west of Guiana or 
over the Brazilian boundary, where the savannah itself 


rises 5000 feet above the sea, Roraima springs from it in 
perpendicular sandstone cliffs 2000 feet high, topped by a 
flat tableland apparently forest-covered, and whence 
waterfalls pour down 


Round the whole circumference 
the cliff-wall 1s said to be perpendicular, but this 1s mere 
conjecture, for no traveller has ever been round it, The 
summit may prove accessible from the other side, and at 
any rate enough 1s known of the fauna and flora of the 
district te make ıt certain that a naturalist who should 
accomplish the cucuit would be well rewarded by dıs- 
Coveries, even if he failed to reach the top There is a 
way as yet untried, which Mr Im Thurn is convinced 
will prove more practicable than those by which Roraima 
has been hitherto approached He recommends going up 
the Potaro as far as possible by boats, and thence striking 
across the savannah on foot The journey is one of diffi- 
culty and piivaton, which Mr Im Thurn warns any 
explorer against undertaking without fully weighing the 
difficulty and, cost Perhaps we may hear some day of 
himself, as the leader of a well-equipped expedition, 
making the attempt E B TYLOR 








THE COLLECTION OF DEERS' HORNS AT 
THE ROYAL CASTLE OF MORITZBURG 


Die Hirschgeweth-sammlung in Komghlichen Schlosse zu 
Moritzburg bet Dresden, mit aller hochster Genehmigung 
und Snterstutzung Seiner Magestat des K 0nigs Albert 
von Sachsen Herausgegeben von Dr Adolf Bernhard 
Meyer, KS Hofrath und Director des K Zoologischen 
Museums zu Dresden (Dresden Wilhelm Hoffmann, 
0883 ) 

TRE Keng of Saxony' Hunting Lodge of Montzburg 

lies some three hours’ journey north from Dresden 5 
itis built on anasland in a little lake embowered amid! 
the Friedewald It was built between the years 1542 and 

1589, under the Electors Moritz (1541-1553), August 

(1553-1586), and Christian I (1586-1591), after the plans 

of the fist of these Electors, apparently by the architect 

Hans von Dehn-Rothfelser, and it has been enlarged and 

renovated from time to time chiefly under the Electors 

John George I (1611-1656), and John George IV (1691- 

1694) and August II King of Poland (1694-1763) 1t 

contams some two hundred rooms and seven halls, in 

which latter are arranged the series of pictures relating to- 
hunting, and a collection of horns of all sorts For this 
latter the Castle may thank the celebrity which it has 
among all sporting characters and zoologists The walls 
of the large Banqueting Hall, which 1s 2025 m. long, 

Io 50m wide, and 11 60m in height, are adorned witk a 

collection of seventy-one noble horns of deer, of which 

none are umer four-and-twenty points, while in the 

Audience Hall is preserved a collection of forty-two more 

or Jess extraordinary or monstrous horns, amongst which 

1$ the celebrated pair with sixty-six points 
K was a, happy thought o® Dr A B Meyer, the mde- 
fatigable Director of the Royal Zoological Museum at 

Dresden, to publish an illustrated catalogue of this collec- 

tion, which, with the gracious approval and assistance ot 

the present King Albert of Saxony, has assumed the furm 


308 ! 


NATURE 


: [J'an. 31, 1884 





of a splendid folio volume, with 30 plates, in which from 
1 to 26 contain figuies of all the remarkable horns from the 
Banqueting Hall, and from 27 to 26 represent some of 
the moie interesting of the monstrous ho-ns, while on 
Plate 30 we have a most extiaordinary instence of a pair 
of horns—one of ten, the other of twelve, points—which 
had during lfe got mextricably inteilocked with one 
another The finest and most characteristic pairs of horns 
were selected foi these photographs, which are by a new 
piocess most excellently reproduced cn the plates Asa 
frontispiece to the text we have a photogiadh of a quaint 
sketch of the Castle 
About 1861, Dr Meyer informs us, actmg under the 
direction of Grand Marshall H von Freisen, a catalogue 
of the seventy-one horns in the Banqueting Hall, with 
measurements in inches, was compiled, but unfortunately 
some of the identifications cannot be regarded as certa 
Tt is strange that, ın spite of the gieat care with which 
this collection of horns has been kept, there seems to be 
-no: record of when and whence the very ancient ones 
came to Mortzbuig Even the Archzves of the place 
aie nearly silent about them Dr. Meyaer has in this 
quite Juxuzious catalogue done what be could to 1escue 
all that 1s known about the collection from oblivion, and 
he promises at some future time to give the history of the 
remaining two-thirds as a continuation of this work 





OUR BOOK SHELF 


"Guide to Methods of Insect Life, and Prevengion and 
Remedy of Insect Ravage By Eleano- A Ormerod 
Pp ie 8vo (London Simpkia, Marshall, and Co, 
1884 


THE text contains the substance of ten lectures delivered 
for the Institute of Agrcultue At p 7 there is*an, 
italicised remark to the effect that ^ zrseccs aways begin 
Life by beng produced by a female" This may be re- 
garded as an indication of the presumably ultra-ignorant 
class for whose benefit the lectures were prepared But 
we prefer to think that fai too low an estim&te of the 
knowledge possessed by ou: agriculturists has been made, 
and doubt not that, by a majority of them, the remark 
will be taken as the reverse of complimentary “lhe book 
1s exceedingly well got up, and im z very attractive style, 
and will no doubt become popula- (on account of the 
multitude of illustrations Fon the agiicu'turist purely, it 
seems to us that 1t goes either not far enough or too far, 
itis too “showy” for practical purposes, and often, un- 
wittingly, too abstiuse The copious rlustrations are 
mostly excellent, and many of them are original (among 
the very few very indifferent figures, that of the “ Bee- 
parasite” may be cited) But the necessity fo. many of 
the figures in a book apparently intended foi the agricul- 
tural class may be doubted, and Some have evidently 
been introduced for effect That American bogey (or 
fraud”) the “Colorado Beetle,’’ 1s honoured by the repro- 
duction of his portrait, and the PZyZoxera is dismissed 
with only dishonomable mention The geperal nforma- 
tion is sound, but occasionally vague, as n the definitions 
of the terms “‘larva’’ and “pupa, and :n the apparent 
assumption that respiration 1s exc_usively effected by the 
external air being conveyed to the trachss by means of 
speracles The “Glossary@ will no doukt be found véry 
useful to the majority of the readers of ths bodk, but some 
terms (eg 7z/um") appear wonderfully abstiuse, as 
used in a work in which ıt was necessarr to explain that 
"insects always begin fe bp beng produced by a 
female” 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by has correspondents Nether can he undertake tw return, 
or to correspond wuh the writers of, repectedamanuscrepts 
No notice rs taken of anonymous communications s 

[The Editor urgently requests correspondents to keep thar letters 
as short as possible The pressure on his space ws so great 
that it ts impossible otherwise to insure the apptarance even 
of communications containing interesting and novel facts ] 


The Remarkable Sunsets 


Ox Friday, the 11th inst , the weather was very remarkable , 
1t recalled to our minds, though on a smaller scale, the storm of 
December 12, 1883 In the afternoon, $bout three o'clock, the 
wind arose with v.olence, ard great squalls alternated wfth rela- 
tive ca.ms The movements of the glouds were also very curious 
Layers of air of different elevation floated in various directions, 
and the lower veryelow-hanging clouds which moved at the 
same level had, at different points of the sky, an unequal and 
changing rapidity The wind beneath was, at 6 p.m , west- 
south-west , the lower clouds came fiom the west, the more 
elevated, on the contrary, from the north-north-west, so there 1s 
no doubt that whirlwinds blew that day ın the upper air The 
sun had set weth a very fine after-glow, and ın the ensuing might 
and morning there fell, now and then, shoWers of rain occaston- 
ally accompanied by snow and hail — Besides, the mght before 
a magnificent halo had been observed around the moon, so 
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Fic x —Sediment anc residue of an evaporated drop of rain, faflen January 
i2, 1834, on a window-psne «a, particles of the ash, 42, drops of 
hygroscopic matter, cee crystals of, common salt;and andesitous 
mineral, ZZ, drops wth salt crystals 


that the presence of ice crystals on January Ir, an the higher 
regicns of the atmosphere, i certain In consequence of the 
low temperature, the arr 1n those regions must have had a great 
density, and so, apparently, there must have been a great chance 
that the whirlwinds on Friday bad moved the heavy, cold air 
from above downwards 

Tat this was really the case seems to proceed from the fact 
that during the night of January 11 and 12 the ram had brought 
down on my windows the same sediment as that of December 12, 
though m smaller quantity The identity of thisisediment with 
the ashes of Krakatoa will now be beyond doubt to any one who 
has read the numerous communications in. NATURE om the re- 
markable sunsets Why I wish to refer to this affair once more 
1s that at the microscopic examination of the dust of January 12 
I found im it a relafively great quantity, of éomplete’ mdrvidual 
ciystals, partly soluble, partly insoluble, in water, which had 
1emained unobserved bygme ın December 

After having scraped the dust off the window-panes and put 
it on the shde m a diop cf oil, I made a drawing of the crystals 
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by means of the camera lucida, magnifymg them 400 times, as 
represented in Fig 2 

The crystals, as seen m Fig 22, evidently exist ın common 
salt, this follows from their solubility in watei, their crystalline 
form, and their reaction in the flame They ae found in so 
gr&t a number 1n the residuum of every drop of rain that we 
come to the conclusion that these little crystals must be found as 
such ın those regions of the atmospheie where the dust is floating, 
the an cofftaimmg there hardly anything else but 1ce, and surely 
httle liquid water 

In Fig 24 we see the crystals insoluble in water They are 
uncoloured and perfectly tiansparent, and may be considered 
to be the crystalline form of the andesitous mineral of which 
the ashes consist for the greater pait 

The iesiduum of* the evaporated ram-drop of January 12 
showed itself about in the manner seen m Fig I — If the 
window;pane is used aya slide and the dust examined 
directly with the microscope, one will find there a great number 
of little drops (64, Fig 1), m most of whigh a very fine sediment 
1s seen of the constituents of the ashes , in a few drops, however, 
there are to be found ciystals of common salt (24), further, 


many loose crystals spread over the whole space (cc) Probably 
a e 
= 
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Fic 2 (X 400) —Crystalhne matter in the residue of Fig 1 A, crystals 
of common salt, B, crystals of the andesitous mineral, 1nsoluble in water 


the little diops aie due to the presence of some hygroscopic 
matter such as MgCl, or CaCl, around some salt crystals 
Especially at the lower end of the whole diop assemble the 
lager? glassy, blach and brown particles of the ashes 

The above proves that during the last few weeks ciystals of a 
particular nature weie floating in the air, and will perhaps ex- 
plam the appearance of mock suns described by some of the 
observers of the after-glow m 

In a sample of original ashes from Krakatoa, when examined 
in oi], I only found very few salt crystals, and the completely 
outgrown andesitous crystals not at all I am, however, con- 
vinced that with longer 1esearch I should have found the latter, 
and others seem to have discovered them indeed, *but they aie 
without doubt very rare So it seems to me that ıt may be 
taken for grafted that in the atmospheric dust the propoitionate 
number of completely formed crystals is lage: than m the 
natural ashes, and the presence of so much common salt in the 
upper air during these days 1s surely a 1emarkable fact 

Wageningen, January 14 M W. BEWERINCK 





6 

THE atmospheric appearances frequently seen durieg the last 

few months, principf&illy at sunrise and sunset, from the similarity 

of some of the manifestations to auroral appearance, have led 

Some persons to suspect connectfon of the phenomena with 
magnetism 


Hitherto auroral exhibitions have, at Greenwich, been ın- 
variably accompanied by considerable magnetic disturbance, and 
the absence of such disturbance on days on which the recent re- 
markable atmospheric phenomena have been seen at Greenwich 
seems conclusive as to the question of dnect connection with 
magnetism The Astronomer-Royal has therefore thought that 
a brief statement of the circumstances in this 1espect might be 
of interest to yom 1eadeis It appears that, either at sunrise or 
sunset, unusual atmospheric appearances were seen at Greenwich 
on November 8, 9, 13, 25, 26, 27, 28, 29, December 1, 2, 4, 5, 
6, 7, II, 17, and January 12 last Of these day , on November 
13 and January 12 the magnets were quiet, and on November 8, 
9, 25, 26, 29, December 4, 5, 6, 7, and 17 very quiet, on 
Novembe: 27, 28, Decembei 1, 2, and II, there was a little 
motion The whole period was quiet generally as 1egards mag 
netic activity , only at one tıme during the period from November 
8 to January 12 was there any noteworthy disturbance, which oc- 
curied on the days from Novembei I9 to 22, and in no case was 
it in any degiee remaikable, WILLIAM ELLIS 

Royal Observatory, Greenwich, January 26 





* Ox P 157 of your current volume you ask your ‘‘ieaders m 
all paits of the world” to communicate facts 1elative to the 
singular sunsets which have been seen 

Until seeing your 1equest I had made no note of dates, but as 
fai as I can trust my memory the ‘ after-glow " was noticed here 
early in September, 1883 On one night it lasted about two 
hours after sunset The phenomenon of “ Contrast-Farben” 
mentioned by von Helmholtz ın NATURE, December 6, 1883, p 
130, I have noticed most markedly on two occasions—once in 
October, and agam on December 28 or 29, 1883 — Durmg this 
year the sunsets on January 5, 9, 12, and 13, have been accom 
panied by the *after-glow ” 

About 12 o'clock on the 13th Isaw a peculiar colom m the 
neighbourhood of the sun, which on closer inspection was seen 
to be in the form of an ellipse, the majo: axis being ın the plane 
ofthe meridian The length of this axis was about 50° The 
sun was situated neare: the upper extremity of this axis, in 
breadth about 20° The colour of this ellipse was a pale reddish- 
violet ashen (1f you can rmagine such a combination) The sky 
at the time was a deep blue, except in the ellipse I suppose 
the violet tinge was due to a combination. of the red of what at 

vening forms the *'aftei-glow" and the blue sky There were 

few clouds slowly moving from the west, and as one of these 
approachel the sun, when within about 6 diameteis of the sun, 
the edge nearer the sun became coloured a faint yellow, then 
followed pale pink, dak pink, green, then again dak pmk in 
bands , as the*cloud floated ove: the sun’s disk one saw the 
bands af colom continuous, forming a halo The clouds were 
of a fleecy texture, I believe they were ''cirro-stratus," not, 
howevei, as open as what we call a ''mackeiel sky," and so 
tenuous that they did not appreciably diminish the sun's biil- 
lancy The sunset on this day (January 13) was followed bya 
most intense ‘‘after-glow,” but of only short duration The 
pink colour was at first ın three broad rays, extending about 50° 
from the point at which the sun disappeared, the central ray 
almost veitical, one of the others on each side between the 
central ray and the honzon After a short time the intermediate 
spaces became coloured red and then the colour ceased 

The colour itself when most marked I can best describe as 
that of burning cyanogen gas, a deep peach blossom, I have 
noticed that the brilliant after-glows here have been preceded 
by a dazzling glow, elliptical in shape, in the immediate neigh- 
bourhood of the surg the oute: edge of this ellipse being com- 
paiatively dull and marked, and not having the same colour as 
the sky a little further removed The eastern honzon I have 
also seen tinged pmkish before the colours make their appear- 
ance mn the west, and so maiked has thts been that I have 
regarded it gs a sign of the coming after-glow 

Imay add that for the last ten days the ground has been 
covered with snow, and the temperature during the early part of 
last week quite low, from 15°-20° F dming the day During 
the end of the week the temperature was about 32? F 
* I have wiitten thus at length, hoping that there may be some- 
thing of fnterest to you Should you find anything 1t will give 
me pleasure , should you not, this will at least show you that 
some of you distant readers would like to aid you 1n paths which 
are not then own . W, G BROWN 

University of Vuginia, U S.A , January 15 
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THE brilliant morning and evening glows have not yet left us 
In connection with a letter of one of your correspondents of 
December 20, 1883, 1t may be interesting to add that the year 
1783, which was characterised by a fearful erupt on of Skaptar 
Jokul in Iceland, and by remarkable shy-colaur phenomena 
similar to those we have lately had, was alo the year in which 
the last great eruption of Asama Yama ın Japan .ook place (see 
Transactions of the Asiatic Society of Fapan, vol vi partu 
p 327) Asama Yama is the greatest acteve volcano in Japan 
In connection also with the unusual quantity of ajueous vapour 
with which the atmosphere has been charged, as proved by the 
spectroscopic observations of Prof Michie Smrh and others, 
and the facility that dust particles grve for the foimation of 
clouds, and therefore also of snow, 1t may be interesting to note 
that the beginning of the present year has been characterised by 
the greatest fall of snow that the oldest inhabitants heie have 
known for thirty years The minimum temperature reached this 
winter ( — 28° C, on the morning of December 23 in the neigh- 
bourhood of the college) ıs also the lowest for Kingston dunng 
the same period Prof Goodwin is now engaged ın analysing the 
snow in order to find out whether similar rmpurities to those 
found in Europe and 1n Java are present 

‘ D H MARSHALL ® 

Queen’s University, Kingston, Canada, January 13 


Circular Rainbow seen from a Hill top 


In the Philosophical Magazine for January, 1884, p 61, 1s an 
interesting article by Prof Tyndall describing experiments made 
to produce circular rainbows by artificial hght and artificial mist, 
his attention having been attracted to the subyect by an observa 
tion made 1n the Alps on one occasion when the shadow of his 
body was projected at night time on to mist by a lamp behind 
him, and was seen to be surrounded by a luminous circle, or halo 
of light I was so fortunate as to see lately identically the same 
effect produced with 1emarkable beauty and completeness in 
broad daylight from the summit of a Welsh hill Staying last 
week for a couple of days at Pen-y-Gwryd, near Snowdon, 1n 
company with a friend, we walked one morning up tle Gl; dr- 
Vach The rain was steadily descending as we left the little inn, 
and the thick mist swathed the hill-sides in obliterat.ng folds Just 
as we reached the summit at noon a slight bieeze thinned away 
the mist in front of the sun, and a burst of sunshiae illuminated 
the hill-tops Clambering on to the natural cairn which crowns 
the summit, we looked down into the valley, ın which lies the 
small lake Llyn Idwal Along the valley the wind drove masses 
of thimmist and scud, and on this we saw to our surprise the 
shadow of the summit with oui own sharply-markec shadows pro- 
jected onıt We waved ow arms, and the mystic figures 1eplied 
by waving theirs Surrounding these immense shadowy figures we 
could see two concentiic rainbows completely circular, the centre 
being the shadow of our heads The colours of the inne ram- 
bow were ın the ordei. of the primary bow, and the outer was a 
secondary and more faintly tinted rainbow Daring all this 
time the sun was shining brightly on our backs , waen the wind 
cleared away the mist completely in the valley, the shadows and 
the 1ainbows vanished, but reappeared when fresh masses 
of vapour were blown into the line of our shadows A very 
rough attempt at determining the angle subtended by the diameter 
of the primary bow seemed to show that it was much less than 
90^, 1n fact not probably above 20? This interesting appearance 
lasted only fo. a few minutes, as the wind drove ip fresh must 
m font of the sun, and tHe rainbow-circled phantoms disappeared 
It would be interesting to know if any of your readers have ever 
observed a similar phenomenon It has,*I believe, been seen 
by balloonists when the altitude of the sun 1s grezt and a layer 
of mist and cloud hes beneath Shadows throwa on must are 
common , but this rainbow addition was new, not only to me, but 
to my friend, and his mountaineering experience has been very 
considerable J & FLEMING 

D 


Unconscious Bias in Walking 


Mr LARDEN'S letter in your issue of the 17thinst (p 262) 
regarding ‘‘circling to the left im a must,” and .he replies of 
Messrs G H Darwin and Hawksley, have opened an interest- 
ing question, and one which seems to be but impeifectly under- 
stood The true explanation of this vexed question has for 
some years appeared to me to be that to which 1t 1s attributed by 
Mr Hawksley, namely, inequality in the length of thelegs A 


few years ago I made some investigations on the length of the 
lower limbs m man, the results of which were published in the 
Stournal of Anatomy and Physwlogy, vol xiu p 502 (1879) I 
found that of seventy well authenticated skeletons which I ex 

amined, the lower limbs were equal m length ig only seven 
instances, or in IO per cent , in twenty-five instances, or $5 8 
pei cent , the zzz? limb was longer than the left, while ın thirty- 
eight instances, or 54 3 per cent , the /z? lumb was longer than 
the right The left leg I found not only to beamore frequently 
longer tkan the right, but the difference in length between the 
two limbs 1s greater on an average when the left is the longe: 

Inequality m length 1s not confined to any particular age, sex, o1 
race, but seems to be universal in all respects My observations 
corroborated those of several American surgeons made on the 
living subject The result of one limb being longer than the 
other will naturally be that a person will unconsciously take a 
longer step with the longer limb, and consequently will circle to 
the right or to the left accordmg as the left or right Ig is the 
longer, unless the tendency to deviation 1s corrected by the eye 

The left leg bemg more frequently the longer, circling should, 1f 
this theory of its beng due to inequality of the limbs be correct, 
take place more frequently to the ght than to the left This 1s 
precisely what we find to obtain, and in this respect Messrs 

Larden, Darwin, and Hawhsiey’s observations agree with some 
I made myself on this question The diameter of the cuile 
formed by those c.rcling to the right should 1f my observations 
on tne skeletons be correct, be less than that made by those 
circling to the left, s nce the difference m length between the two 
limbs 1s greater when the left ıs the longer. . 

To determine the comparative lengths of the right and left 
arms I made observations on fifty skeletons (the first fifty of 
those measured :o estimate the length of the lower lumbs), the 
results of which I hope to publish soon In thirty-six of these 
skeletons, or m 72 pei cent, the right arm ıs longer than the 
left, m twelve, o- 1n 24 per cent , the Igft arm is the longer, 
and in two, Ôr 4 per cent , the arms are of equal length 

Oncomparing these measurements of armand legin tMe fifty skele- 
tons the rzght arm and left leg are longer than the left aim and ight 
leg ın twenty three instances or im 46 percent , the deft arm 
and right leg axe the longer m six instances, or 12 per cent , the 
right aj m asd right leg are lcnget than those of the left sidg of 
the body ın thnteen instances, o1 26 per cent , the latter are the 
longer 1f four instances, or 8 per cent , while in the remaining 
four skeletons the legs ae of equal length but the ught aim 1s 


„longer than the ‘eft in two instances, and the arms are equal in 


two cases, but the left leg 1s the longer ın one of those and the 
right 1n the other s 

Asynemetry of both upper and lower limbs, therf 1s the rule, 
and not the exception, as might naturally be supposed Not 
knowing the histories of the persons whose skeletons I mea- 
sured, I am unable to thiow any light as to the connection 
between the proportions of the limbs and right- and left 
handedness 

The paiticular causes of inequality in the length of the bones of 
the nght and left sides of the body will probably always be more or 
less a matter of theory The general cause 1s, as Mr Hawksley 
states, owing to more rapid growth of the one limb than the other 
I do not think in the majority of instances ıt can be attributed to 
*' 3lInesses to which we are subject 1n early life,” as he surmises 
Asymmetry 1s almost invariably found throughout the whole 
skeleton, fo. example itets extremely rare to find a skull the two 
sides of which are absolutely symmetrical, In the limbs it 1s 
perhaps more easfly attributable to the blood-supply being 
greater to one bone than to another The nervous system may 
also nave to be taken into account as a cause 

J G Garson 


Royal College of Surgeons, London, January 26 





I AM left-handed and left-footed , that ıs, 1f there 1s anything 
to do that requires strength or skill, the left hand is always 
used , 1n footbal.-playing, or anything requning the use of the 
foot, the left foot gets the work to do 

I femember being once lost ın the woods in America whilst 
trying to make a short cut home, and, after walking a good 
many mies, came upen my own snow-shoe track on its left side, 
thus my bias had been from right to left ° 

In a bitter cold day with thick snowdrift and a gale of wind 
on our *'left front," as a Soldier would say, some men were on 
a sledge journey on the Arctic coast in 1847. It was important 
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to reach a certain point, and each of the party ın turn (including 
an Esquimaux) took the lead, but all failed to keep the correct 
course beyond a minute or two, so that the constant stoppages 
neceSary to consult the compass were trymg to the hands, in 
fagt one ofthe native dogs, protected by a thick fur, fairly suc- 
cu hed to the cold, and the poor thing had to be abandoned to 
its fate 

We at, last thought of placing an Esquimaux boy of about 
fourteen as leader, and he managed to keep a straight course 
with wonderful accuracy, although he walked crab-fashton, side- 
ways, so as to protect his face from the bitter blast 

Is Mr Larden’s theory correct, namely, “that those m whom the 
left leg 1s strongest would circle to the right?" I think not, be- 
cause according to my idea 1t 15 the leg fro which one steps, and 
not the leg that fakes the step or that 1s placed 1n advance that ım- 
parts the 1mpetus , so that a strong left leg would cause the step 
with tle right foot to be l8ngest, and the person would circle to 
the left JoHN RAE 


4, Addison Gardens, January 26 ° 





WITH reference to the letters by Messrs Daiwinand Hawksley 
in the'curzent number of NATURE (p 286), I may say that I am 
very strongly ‘‘left-legged ” (also strongly right-handed), but so 
far as I am aware,there 1s not the slightest diffe ence in the Jengths 
of the two limbs I became aware of the peculiarity when a 
child, by noticing that on a shde the othe: boys used to go right 
foot first, and I left foot Subsequent attempts to bieak myself 
of the habat only resulted 1n' my coming ignominiously to grief, 
and if I tred now to leap a ditch right foot first I would tumble 
headlong into it instead of clearmgit The next time I find 
occasion to Ack l will zry to remember which foot was used 
It is right to stfte, however, that im my case I think there has 
probably existed from infancy a very slight natura] weakness of 
the right ankle Attempts with me to walk a stright line with 
the eyes put seem invariably to iesult in my swerving to the 
left, which appears to be contrary to Mr Larwin's expegience 

Lewisham, January 25 R MCLACHLAN 


i FIGHT not the longer step taken by one leg be explained as 
ollows — 

Most people when standing at ease habitually throw their 
weight on one leg , but, whichever 1t be, 1ts movement 1s more 
likely to disturb the balance of the body It would therefore 
be more quickly replaced on the ground, and a shorter step 
would resu.t.” 

The unetual steps would not necessarily effect æ cncular 
course, as may be easily shown by experiment A divergence, 
say, to the right would be caused by the left leg swinging in its 
step towards the right, and such would be its natural movement 
if the body inclined to the right. Now a person who constantly 
stands moie on the right leg than the left would have that 
inchnation in his walk, im spite of the alternate removal of 
the burden from each leg Thi, tendency to lean towards the 
ught would be still further encouraged by the ancestral or indi- 
vidual use of the walking-stick in the right hand 

Thesuggestion of Mr G H Darwin (January 24, p 286) 
that the mounting a horse on the left side may be accounted for 
by the sword 1s strengthened by the freedom of the sword-arm 
requiring that the left hand be used toegrasp the reins, which 1s 
the first actin mounting There would be a momentary want of 
control over the horse if, under these cuftumstances, it were 
mounted from the right side F M CAMPBELL 

Rose Hill, Hoddesdon, January 28 





In a letter to you about another subject Mi G H Dawin 
suggested last week that the British rule of the road for riding 
was justified by the advantage of having your sword hand towards 
a stranger, but why then should the rule of the road ın walking 
be, what I ugdeistand it to be, the reverse of the rule 1n riding? 

I would suggest that perhaps the rule in riding 1s adopted from 
the rule in driving, and that the latter 1esults from thé faot that 
a driver may be assumed to cagry his whip m his right hand and 
therefore to sit to the mght if there be two on the dyving seat, 
and that when he 1s sp seated he can see better how he 1s passing 
another veh.cle 1f our rule 1s adopted 

This, like Mr Darwin’s suggestion, would leave us without 
p nanon why most nations have adopted a rule the reverse 

ours, 


It would perhaps be hardly scientific to say it 1s because 
Euglishmen are always right and foreigners always wrong, nor 
would ıt be much more so to say that ıt 15 because English drivers 
hke to make a close shave and foreigners as a rule give an 
obstacle a wide berth, for the latter fact, if it be an observed 
fact, may be the effect, not the cause, of the rule of the road 
Can it be that the foreign rule was adopted where 1t was cus- 
tomary for the driver to sit alone on his seat and could therefore 
see equally well on both sides, and at the same time wished to 
have freedom to use his whip STEPHEN A MARSHALL 





Diffusion of Scientific Memoirs 


When, in reviewing Prof Stokes’ Reprznt, I spoke of ‘the 
almost inaccessible volumes of the Camdridge Philosophical 
Transacitons,” Y was referring expressly to the Transactions only, 
and to the period 1845-54 Thatthere are zow 120 ‘‘ centres” in 
which ** 77 ansactions or Proceedings, or both” are accessible, isan 
interesting and important fact, but wholly beside the question 
raised by my remark [I leave out of account copies sent to 
Honorary Fellows , for these are not more accessible than those 
obtained by Ordinary Fellows ] 

The question at issue between the Secretary of the Society 
and myself is —What was the state of matters ın 1854? Mr 
Glazebrook gives me data for the present time, and for 1869, 
only From these it ıs not possible to obtain more than an 
approximate answei to the question But, ın default of further 
data, I assume that (in accordance with the published statistics 
of similar Societies) the number of Hon Fellows of the C P S 
has not changed since 1854 , and that the increase of “‘ centres? 
from 1854 to 1869 was nearly the same as from 1869 to the 
present time It follows from Mr Glazebrook’s data that the 
number of '' centres" in 1854 must have been about 40 only 

But I referred to Zransacttons alone, not to '* Transactions 
or Proceedings, or both ” To obtain a rough idea of the correc- 
tion to be made on this account, I take the numbers for the 
Royal Society of Edinburgh (with which I am best acquainted, 
and which are at least as large as those for the Royal Soczety) 
In Mf Glazebrook’s form of statement, these numbers are at 
present 

Hon Fellows 56 
Total number distributed 343 


Deduct the first number, and there remains 287 But of 
these “ centres” 96 (one-third, say) receive Proceedings only. 

Hence 4t would appear that, ın 1854 and previous years, to 
which alone I referred, the Camébredge Philosophical Transac- 
tions were to pe found at some 27 ‘‘centies” only, say 10 at 
home and 17 abroad Surely this would much more than justify 
the tert ‘‘ almost inaccessible ” ! 

I cannot recollect having made any application for the 
CPS’s publications, though I have often asked Cambiidge 
friends why I did not get them regularly But, according to 
Mr Glazebrook’s view, I should either have received all, 
or none 

The state of matters, ın the three Edinbuigh “‘centres” to. 
which Mr Glazebrook alludes, 1s at present as follows — 

All three ‘‘centres ’ have the 7ramnsactions complete , except 
the University Libary, which wants vol xm parts I and 2 

The Advocates’ Library has sof the Proceedings, the Royal 
Society wants vols 1 and n, all but a few pages, and the 
Umveisity Library wants vol iv parts I, 2, 3, 4, 5 Thus one 
“centre ’ has no Proceedings, another has almost half, aud the 
third three-fow ths 

I must, in concluding, repeat my hope that NATURE may do 
a new and great service to science by collecting full statistics as 
to the ‘‘centres” at which the publications of the various 
scientific Societies are accessible P G TAIT 

College, Edınburgh, January 26 

Cad 





' 
Water in Australia 


REFERRING to my letters in NATURE of May 12, 1881, and 
March 30, 1882, on the underground water supply of Australia, 
it 1s interesting to observe th¥t the search for it 1s being actively 
carried on by some energetic colonists, and that ther efforts are 
successful The following extract from The Queenslander of 
May 26, 1883, shows what can be done — 

“The subterranean Waterflow now proved to exist beneath the 
vast arid plains of the west has been tapped at yet another 
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point, and the discovery of another invaluable spring of fresh 
water 1s the result Recently we have had many discoveries to 
record, all tending to encourage the search for underground 
water, on the supply of which the pastoral industry of this dis- 
trict so much depends , but none has been of moie value to the 
discoverers or has tended more to encourage others to persevere 
in spite of difficulties This latest discovery was made last week 
in the country known as the Pack-Saddle, forming the western 
portion of Messrs Donelly and Co’s Gnalta iur The well 
was started in the summer of 1881, but had to ke abandoned 
some time after for want of water for the use of the men, and 
Mr Donelly was uiged to choose another site He persisted, 
however, in continumg the ongmal woik as soon as surface 
water was available, and he has now come upon a practically 
inexhaustible sping The flow was cut at 272 feet 1n a propeily 
slabbed 6 feet X 3 feet shaft, and during the night following 
the water 10se 172 feet, or within 100 feet of the suface 
The discovery ıs worth every penny of 10,0007 , as 1t renders 
immediately available a large tact of good countiv hitherto dry 
and therefore comparatively useless — Tnere ıs anothe: fine 
well on Gnalta, from which 30,000 sheep have been watered in 
the dry season, and that discovered last week promises to be as 
good, if not better ” ^ 

In my first lette I pointed out as one evidence of the under- 
giound water the growth of huge gum trees where there was 
no visible supply Ina recent numbei of the Sezntic. Ameri- 
can it 1s stated that, on clearing out a well, the owne: was sur- 
prised to find the bottom covered with a dense mass of fine, 
fibrous 100ts, which were tiaced to a Eucalyptus giowing at a 
distance of fifty yards The large Eucalypt: are trees of 1e- 
maikably rapid growth, which implies the absorption of iarge 
quantities of wate: By what subtle sense did that 100t find 
out where water could be had, and travel so far to get it? Dar- 
win has shown that there 1s some kind of irritability in the 
giowing points of plants, and that 1t 1s sometimes communicable 
to distant parts We shall probably come in time to adimit that 
there ıs a nervous current in plant, though without visible 
nerves , and that this :udimentary system of sensation 1s accom- 
panied by rudimentary desires, and even by iudimentary®ideas, 
which guide the growing points in ther search fcr the desired 
objects F T Motr 

Birstal Hill, Leicester, January 20 


Deafness in White Cats * 


THIS subject has been of much interest to me, and'otologists 
as well as evolutionists must feel mdebted to your contribute: in 
NATURE of December 13, Mi Lawson Tait, fer his efforts to 
deteimine the cause May I be permitted, howevei, fiom an 
otologist’s point of view, to draw attention to a possiblf source 
of error in conducting 1eseaiches of this lind when deductions 
ale made, as they were in this instance, fiom acoustic experi- 
ments mainly? Iallude to Mr Taws method cf determining 
the hearing power of the animal experimented cn, namely, his 
cat, '* Old Pudge,” and the conclusions that le Fas drawn fiom 
the 1esults obtained, thus he infers that pwel” ‘‘tympamic” 
deafness, consisting in an entne failme of the transmitting 
mechanism of the middle eai to respond to aerial undulations of 
sound, existed in the case of “Olc Pudge,” because the concus- 
sion pioduced by stamping on ‘the floor could be heard by that 
animal, whilst the voice was not neard Abnoinal hearing of 
this kind, I am convinced, by no means establishes the fact that 
inner ear trouble does not exist, since such deaf-mutes as aie 
believed to be defective ın this 1egaid are very sensitive to grave 
or deep tones—thunder, for example, being painful even to 
them Pudge’s cochlea: (inner ea1) functions were believed to 
be serviceable, inasmuch as he could use his voice, but such 
evidence cannot be accepted as conclusive, for absolutely deaf 
persons, who have been deprived of both ‘‘tympanic” and 
t‘ cochlear" functions, are yet capable of makiig®noises, and 
often of learning to speak afte: a fashion Anotker pdint .s also 
of interest ın this connection the ears of Pudge, 1t 1s said, were 
found to be normal ın every respect, both as to then transmitting 
and perceptive functions, with the exception of tke absence of a 
triangular gap from either tympan% membrane In reference tô 
this ıt may be said, 1n the first place, that it ıs difficult to under- 
stand how the delicate mucous membrane lining the tympanum 
retained its ‘‘normal” condition under such exposure, and, in 
the second place, these defects could staicely te the cause of 
absolute deafness, since it 1s a well-known fact tnat quite good 


hearing often remains in the human subject where, from disease, 
much gieater loss ın the tympanic membrane has been sustained 
than was found to exist ın the heaiing organs of Pudge Alto- 
gether it seems probable that in certain white cats great® con- 
genital deafness may exist, and that the animal, on fieding aerial 
tiansmssion of sound to be imperfect, comes finally, like nn 
under similar circumstances, to disregaid its use entirely, and 
place its, reliance solely on sound that can be fel, as it were 

Moreover, 1s it not probable also that the trouble, 1& some degree 
atleast, may lie in the perceptive centre of the bram? Itis a sig- 
nificant fact that n Pudge at least some disease of the nervous 
centies existed, since Le was the subject of epileptic convulsions 

SAMUEL SEXTON 
12, West Thirty-fifth Street New York, January 3 





FURTHER DISCOVERIES IN THE FLORY OF 
ANCIENT EGYPT" 


INCE my las: communication on the Flora of Ancient 
Egypt (NATURE, vol xxvii p 109) I have made 
some interesting new botanical discoveries ın connection 
with the mummies of the twenty-first dynasty, found at 
Den-el-Bahaii in July, 1881, which I will now describe in 
some detail, fhe objects raving been ferwarded to the 
Museum of the Royal Gardens, Kew. 

In the coffin of the Princess Nzi-Khonsu of the twenty- 
first dynasty there was a laige number of well-preserved 
wieaths, in which I found three species of plants of the 
ancient flora not previously authenticated by specimens 
Besides wreaths of the leaves of Mimusops Schunpert 
and the petals of Nymphaea ceriulea, alre&dy described 
fiom examples found on the mummy of Ramseg II , there 
wee on the mummy of the Princess Nz? Khonsu, daughter 
of Tontonthut , numerous floral wreaths composed as 
follows * (1) folded leaves cf a willow (Salix safsaf) strung 
on threads of the leaves of the date palm, and serving as 
clasps , (2) perfect flowers of the corn poppy (Papaver 
rhaas) , (3)complete flower-heads of a corn flower (Cage- 
taurea depressa, , and (4) complete flower-heads of a 
composite (Pzcrzs coronopifolia) 

The floweis of Papaver rheas equal in size those of 
the small fo.m one has an opportunity of seeing in such 
abundance in the Mediterianean region in, the spring 
months as a weed in cornfields, by roadsideg and on 
walls fn order to prevent the petals from falling, the 
flowers were picked in an unopened condition, and in 
drying in the vault the petals had shrivelled and shrunk 
up into a ball, to which circumstance 1s due the fact that 
in examining the moistened flowers all the inner parts 
appeat before the eyes ın a wonderful state of perfection 
Not a stamen, not an anther 1s wanting, nay, one might 
almost say that not even a pollen-giain 1s missing Rarely 
are such perfect and well-preserved specimens of this 
fragile flower met with in herbaria, The colour, foo, of 
the petals ıs maintained in a high degree, as in dried 
specimens of the present day It ıs a dark brown-zed, 
that leaves a deep stai on the paper where the flowers 
have been soaked.» The very caducous sepals were want- 
ing m the flowers examined , but all the peduncles were 
thickiy beset with the characteristic, horizontally-spread- 
ing, bristly hars The petals are destitute of the dark 
spot on the.claw which 1s common to many varieties of 
the species The naked ovary 1s shortly obovate in shape, 
or, m some of the very ycung flowers, cylindsical, though 
never so much elongated that one could doubt its belong- 
ing to the genuine variety described by Boissier in his 
* Flora Orientals” The stigmatic disk is oBtusely and 
broadly gonical , and the rays vary ın number from eight 
toten The edge of the stigmatic disk 1s bordered with 
orbiculate, au.iculate, wh.te appendages incumbent upon 
it The 4nthers are"obloag, twice as ]ong*as broad, and 


1 This article wes sent by the aathor, Dr G Schweinfurth, to Sir Joseph 
Hooker, together with the botam@il objects described therein The original 
1s in German, and the translation here given is as nearly literal as possible — 
W BOTTING HENSLEY 
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the filaments subulate The smallness of the flowers 
(2$ cm. in. diameter), the broad petals, the red colour, 

, the brisgy peduncles, the 8-10 stigmatic 1ays, the oblong 
oval anthers, the subulate filaments, &c, point conclu- 
sivel&to the determination of the plant as Papaver rheas, 
var. genuina 

At the present time this species is found nowhere in 
Upper Egypt, and also appears to be absent from the 
whole Nile Valley, while ıt 1s met with in abundance near 
Alexandria and on the Mediterranean coast as a weed in 
cornfields. 

The flower-heads of Centaurea depressa, the involucral 
part of which is 15 £o 17 cm in diameter, belong to a 
form tft is now met with in Persia and Afghanistan, 
whereas in many countrigs—Greece, for instance—only 
small-hedtled varieties seem to occur The peduncle 
served, as 1n the poppy flowers, to fiv,the heads in the 
gailands, which was not always the case in the ancient 
floral wreaths. Two or three of the leaves are still left 
on many of the specimens They are nariow-linear, 
almost sessile, and exhibit, besides the arachnoid-canes- 
cent pubescence characteristic of the species, the peculiar 
prickle-like tip, which 1s several milimetre? long, and 
serves to distinguish C depressa from its only allies C 
cyanus and C cyano:des Fiom most of the leaves, how- 
ever, thig brittle appendage has fallen, 1n consequence of 
repeated handling of the wieaths Close under the base 
of the flower-heads appear some linear bracts, shaped like 
the upper leaves of the stem In the ancient specimens 
these biacts were present in unequal numbers, from two to 
seven, and often wanting altogether They do not oveitop 
the whole nv8lucre his character was 1athei against the 
coirectness,of the identification, for such bracts are not 
usually present below the heads of C depressa, thougbethey 
aie in C ¢yanotds, which differs very much in having 
pappusless achenes But I have seen a recent specimen 
(Afghanistan, Griffith, 3294) having one or two leafy bracts 
at thè base of each head In the recent forms of Cez- 
taurea depressa, the lanceolate teeth of the membranous 
margin of the involucial bracts aie sometimes colourless, 
sometimes biown at the base In the flower-heads of the 
twenty-first dynasty these teeth are deep brown in the 
middle, witha white margin and a white tip, and they 
aie here} as the specific character requires, a little shorter 
than the breadth of the bract The thee or five teeth at 
the tips of the bracts a1e grown together about half their 
length On the lowermost biacts of the involucie the 
teeth are quite decurrent and colourless, on the uppei 
they are more limited in number—from eleven to fifteen— 
and only towards the tip In consequence of the ın- 
cautious handling of the wreaths when the coffin was 
opened, the beautiful ray flowers, which in this species 
are exceptionally large, are mostly fallen away In many 
heads, however, they are still attached, and exhibit a 
dark violet colour, similar to recently-diied specimens. 
The lobes of the limb of the coroll€ aie broad, almost 
ovate and acuminate Very well-developegl achenes occur 
in the ancient flower-heads, affording indubitable evi- 
dence of the correctness of the determination of the 
species The achene is light in colour, shining, slightly 
laterally compressed, and oblong-ovoid in shape The 
areole incloses half the length of the achene, and at the 
base there are a few small hairs, as in 1ecent specimens 
from Schiraz (Kotschy, 302), Afghanistan (Giiffith, 3294), 
and from Sber (C Koch), while others from Asia Minor 
arequite nak&d.? The intermediate bristles of the pappus 
are one-fourth longer than the achene, the inney ones 
halfaslong The long prickly tips of the upper leaves, 
the large, broadly-lobed raf-flowers, and the achene 
bearing a pappus exceeding it in length, prove tRat the 


T Thus, for'example, only flowers of Sesbania egyptiaca with half of 
the;calyx cut off were used » 
2 Hooker, “Fl Brit. Ind,” 11 p 385, in his diagnosis of the species has 
‘ basal areole bearded ” 


flower-heads of the mummy-wreaths belong to Centaurea 
depressa This species is wanting in the present flora of 
Egypt as well as in that of the contiguous countries It 
now occurs as a cornfield weed ın all parts of Asia Minor, 
Armenia, Persia, Afghanistan, Beluchistan, and West 
Thibet , and Prof Heldre'ch found it around Tripolitza, 
in Arcadia, and in the Attic Plain, near Hergellon In 
the last-named country the species flowers in April 
There are no localities for this plant in Syria and Pales- 
tine to my knowledge Specimens of this Centaurea 
from ancient Egyptian wieaths are preserved in the 
museum at Leyden! It is not stated, however, from 
what epoch they date 

Many of the wreaths of the mummy of Nzi-Khonsu 
consist entirely of willow leaves and the flower-heads of 
Picris coronopifolia, Asch? The numerous features in 
the parts of the flowei-heads which characterise this 
species are easily seen in the ancient specimens, and not 
a single peculiarity 1s apparent by which it might be dis- 
tigguished fiom the recent small form with low-spreading 
branches, now so common on the outskuts of the desert 

The indumentum of the involucral bracts is particularly 
well preserved The bracts themselves are long lanceo- 
late with an undulated membranous naked edge, and taper 
off into a long point, while on the outside along the mid- 
rib they are fitrnished with one to thiee 10ws of spreading 
bristles, glochidiate at the tip, ani between these a white 
arachnoid felt—the same kind of tomentum clothing the 
peduncles The achenes of the ray are smooth and 
cylindrical, more or less curved, as thick at the tip as in 
the middle, and ciowned with a pappus of short persistent 
bristles cohering about half their length The achenes of 
the disk are broadly club-shaped, somewhat constricted 
at the tip, and provided between the ten angles with two 
rows of small round tubercles The pappus consists of 
bristles Slumose at the tips and is deciduous, and exceeds 
the achene ın length five times 

The dissimilarity of the inner and outer achenes of the 
ancient Egyptian Pzcrzs at once shows that it belongs to 
the section Spz¢selza, Schultz Bip The smallness of the 

.flofer-heads and the nature of the indumentum prove 

that ıt belonged to the small desert form, st']l common 
about Thebes, and not to the laige-headed, otherwise 
hairy, vatieties girn lyrata and P pilosa), only found 
in the neighbourhood of Alexandria, and on the coast of 
the Medfeiranean Sea The ultimate inflexion of the 
involucral bracts ove: the ripening achenes (“ phyllis 
demum carinatis, incurvis") ıs perceptible in many of the 
flower-heads from the ancient wreaths 

Picris coronoprfolza belongs to that set of desert plants 
which are usually only found on the border of the desert 
as fa1 as the wateis of the Nile reach by infiltration It 
1s not met with in the valleys and channels of the lower 
desert strips any more than among the weeds which follow 
cultivation in the black eaith of the Nile alluvium It 
generally grows associated with Crefes senectordes, Leon- 
todon hisprdalum, Picris sulphurea, Lotus pusillus, &c , 
which likewise belong to the flora characteristic of the 
borders of the desert, The flowering time of these plants 1n 
Middle Egypt ıs March and April In February they only 
begin to develop, and 1t may be assumed that the flora of 
Thebes 1s from two to four weeks 1n advance of that of 
the neighbourhood of Cairo F10m the occurence of the 
flowers of 2ecris coronopifoha m the wieaths of the 
mummy of Nzi-Chonsu we may conjecture that the solemn 
iites of placing this princess in the vault took place in 
March or April The assumption that it took place in 
February or May would be doubtful, and it is very 


e 

* According to Prof P Ascherson in Zeitschrift. fur Ethnologie, ix 
J^hrg , 1877, and Dr W Pleyte in 2 Bylage tot de 35s'e Jaarver-gadenng 
der Ned -Bat Vereeniging, 29 Jub, 1882 

2 Basser in his ' Flora Orientalis," iit. p 740, reduces this species to 
Crepis radiata (=C_ senecioqtes, Del), and this 1s done by many other 
authors Picris lyrata, Del, and P gilosa, Del, can only be regarded as 
varieties of P coronopifolia, Asch (Leontodon coronopifolr-tm, Desf ) 
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unlikely to have happened in any other months of the 
year At Thebes the floral carpet is quite dried up and 
destroyed as early as April, and in the district of Cairo 
11 May, so that there would have been great difficulties 
attending the collection 1n one day towards the end of 
April of the large number of flower-heads requisite for the 
preparation of the wreaths of Nzı Chonsu And as far as 
the other flowers of these wreaths are concerned February 
to March are the only admissible months This applies 
especially to the flowers of the poppy, which even in 
Alexandria disappear towards the end of Arril 

If we are able, from our knowledge of the seasons of 
the present Egyptian vegetation, to limit the interment 
of a mummy to a short series of months, it 3ollows there- 
fiom the fact, that in the case of the date of the funeral 
rites attending the placing of a mummy in the final tomb 
being originally indicated 1n the inscription on the coffin 
or elsewhere, light might be thrown on the theoretical 
determination of the relative Sothis (Sirius; periods. In 
chionological determinations, which, as fa- as concern 
ancient Egypt, anterior to the time of the twenty sixt 
dynasty, are still open to grave suspicion, the aid thus pos- 
sibly attainable 1s not to be despised We Enow from the 
hieroglyphical writings, the temple inscriptions and oina- 
mental pictures of the temple, that the ancient Egyptians 
had a great predilection for their gardens, and we learn 
from the narratives of their crusades 1n distant countries 
that they gave a prominent place to fore:gn vegetable 
productions, even in their triumphal processions Amongst 
objects met with ın the funeral repasts and 11 the offering» 
in the tombs there are, moreover, so many product. of 
evident foreign o1igin, that we cannot be surprised at 
fiading that many of the flowers and leaves employed in 
the composition of the funeral wreaths and gailinds 
could not have belonged tothe native flora cf the country, 
but must have been cultivated expressly for the ptu pose 
This may, then, have been the case wich Centaurea 
depressa, which, like Alcea ficifola and Delphinium 
ortentale, suggests Western Asia, and especially the 
countries of the Upper Euphrates As far as Papaver 
rh@as ıs concerned, ıt may also bs assumed that it w&s 
cultivated by the ancient Egyptians on accaunt of its 
brilliantly coloured flowets, aithough this does not 
exclude the possibility, independently of any necessity 
for a change in the climat: to have takeh place in the 
interval, that the common poppy was not such zn estra- 
ordinary rarity in the cornfields of that period as it 1s at 
the present time 

Among the mummies of the twenty-firs: dynasty dıs- 
covered at Deirel-Bihar, there may he hidden a 
number of plant remains still unknown to me, as a 
caieful search thiough the coffins, especially as far as 
those mummies are concerned which are still preserved 
with their wrappers intact, was for many reasons neces- 
sarily postponed The garlands, particularly, in those 
coffins, composed as they are of various leaves and 
flowers, may be expected to furnish many novelties to the 
ancient flora of Egypf Among a few fragments of the 
wreaths of Mimuso,s leaves and Nymphea petals that 
have reached the Natural History Museim of Milan 
there accidentally appeared a detached corolla of a Jas- 
mine, which may belong to Jasmnum sambac, a species 
still commonly cultivated in Egyptian gardens The 
Egyptian Museum in the Cairo suburb o? Boulak con- 
tains ın addition a number of plant remaics of,authenti- 
cated species taken from earlier exploiations of tombs 
that would go to enrich the flora of ancient Egypt 

In the spring of last year Dr Maspero discovered in 
the well-known burying-placg of Nofert Sekeru, near 
Sheykh Abdel Gurna, Thebes, an unopened vault of later 
date, in which was a well-preserved female mummy of 
the Greco-Roman period This mummy ts swathed from 
head to foot in wreaths of the leaves of M-musops, with- 
out any flowers These leaves are larger (eight centi- 


metres withott the petiole), because fully grown, than 
those m the older garlands The petioles are broken off 
short, and the whole cons:ruction of the wreathsgs of a 
much rude, and more careless desciiption, Specially 
interesting in this mummy is a wreath around the fore- 
heid composed entirely of the leaves of Olea europea 
These leaves are also folded and threaded edge to edge 
with the tips cirected upwards, but the mode in which 
they are sewn together 15 different from the other wreaths, 
beng done by a coarse string of a fibrous material as yet 
unknown The Leyden Museum possesses similar funeral 
wreaths of olive leaves, and in the Berlin Museum there 
are some bundles composed of brancklets of the olive tree 
Whether the “ wreath of justification” mentioned en the 
ob.tuary of Osiris was such a w-eath of olive leaves, or 
whether unde: this designation the garlands of Mimusops 
and willow leaves which encircled the neck and breast of 
the mummies weie intended has not yet been ascer- 
tained 

Moreover, Theophrastus, Pliny, and Strabo authenticate 
the presence of the olive in Upper Egypt According to 
Theophrastus (iv 2, 9) the olive tree grew 1n the Theban 
province Atcording to Strabo (xvi e$ 293) olive trees 
were only found in Fajum and ir the vicinity of Alex- 
andra Now the olive tree flouishes in Lower and 
M:déle Egypt, and very old tiees exist in Fayumgand in 
the Oases 

In a special glass case in the Egyptian museum at 
Boulak is a variety of objects which formed the funeral 
repasts and offerings ir a vault at Dm Abu Negga 
(Thebes) of the twelfth dynasty (2200 to 2400 BC) 
Among them are the following vegetabl® products 
grains of barley ? and wheat, tubers of Cyperus esculentus , 
kernels of Mimusops Schimpert, fruits of Punmca gra- 
vatum, Ficus Carica, Balanites egyptraca, Hyphane 
thebaica, Medema airgun, a water-Hüask of Lagen 12a 
vulgaris,etwo cones of Prnus Pinea, a mess of Lens 
esculenta, two see2s of Faba vulgaris, and one seet of 
Cajanus indicus, a broom made of Ceruana pratensis , a 
bowl full of capsules of Zenum humile intermixed with 
„pods of S:napıs arvens:s, var Allonz Among the 
plants heie cited the Linum deserves special conside: a- 
tion, for, notwithstanding oui ample knowledge of its 
cultivafion, thanks to the records of the early a'uthors, 
botanists who have busied themselves with the investiga- 
tion of the vegetable remains of ancient Egypt have 
hi.herto not been able :o determine with certainty the 
spectes of Linum cultivated 

Linum capsules of the twelfth dynasty exist in a very 
good state, together with the calyx and pedicel, the latter 
two centimetres long They are all closed, although the 
seeds appear to have attaimed perfect maturtyj The 
length of the capsules reaches 8 millimetres, amd the 
bieadth 675 milhmetres, and the seeds are 5 mm 
long The dimensions given aie very little inferior to 
those of the capsule of the Linum, cultivated in Egypt at 
the present day ,In external characters it 1s so like the 
capsule of the flax now cultivated, that one detects no 
difference at frst sight, and it ıs only after cutting the 
seed through that one becomes awaie of the change 
wrought in the course of 4000 years The propoitionate 
size of the seed, which ;s much narrowed upwards, but 
above all the numerous long weak hairs whych occur on 
the inside of the partitions of the capsule, leave no doubt 
as to the ancient flax belonging to the kind exclusively 
cultivated still in Egypt and Abyssinia, ehe Linum 
humile, Mil (syn Linum usttatissemum, Linn, var. 
crepitans, Schubl and Martens) 

Another coincidence ir thetancient and modern Linum 


e . . 

t They belong, according to Dr Pleyte, to 2s mummy of the time ot 
Osorkon (twerty-sscond dynastv) See ali) De Candolle, ‘ Physiologie,” 
P 696 

2 Tn this museum 1s also preserPed a bow] containing broken ears of barley 
of the ume of the fifth dynasty (,300 to 3500 years B C ) which was found 
near Sa«hara 
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Cultivation 15 the presence among the ancient capsules of 
humerous seed-vessels of a species of mustard which 1s 
Stillethe commonest and most flourishing weed in every 
flax field in Egypt The pods of mustard are almost 
Sbheiical in shape with a long pomt, and are seated on 
pedicels a little less than half the length of the whole pod. 
Judging from the shape describe 1, the pods must belong 
to one of the two varieties, common in Egypt, of Szzapzs 
arvensis, Linn , namely, S A//zonz, Jacq , and S turgida, 
Del , for the common form of this species is distinguished 
by elongated pods As the two varieties named can only 
be distinguished from each other with certainty by the 
degree of cuttng of the leaves, it would be difficult 
to decide to which of the two the pods of the twelfth 
dynagty belong were ite not for the circumstance that as S 
Alonu, Jacq (characterised by the long-pointed much- 
divided leaves), is the prevailing forneat the present time in 
Middle Egypt,a probabilityoffers itself that theancient pods 
belong to thisform. On the other hand Sinapis arvensis, 
Linn, var Zurgzda, Linn , aftects the winter cornfields 

It may be assumed that this species of wild or colonised 
mustard answers to the Sinapis to which Pliny refers (lib 
aix 54 [8]), as®a plant commonly met with under such 
conditions, and of which he asserts that the Egyptian was 
the best for yielding oil, and that the Athenians called it 
Napy, others Thapsi, and others again Saurion 

Lentils, as far as I know, have not hitherto been 
authenticated from the ancient graves Pliny (lib xvin 
31) mentions them as a product of Egypt, where two 
kinds of thefh were cultivated The lentils of the twelfth 
dynasty appear in consequence of boiling and subsequent 
shiivelling to hav lost a considerable parteof their bulk 
They are 3} mm. in diameter, while the recent ones 
average 43 M 

From Cernana pratensis, a characteristic composita of 
the banks of the Nile, which has hitherto only been found 
ie Nubia and Egypt, the ancients made thése hard hand 
brooms, still met with ın every pait of Egypt, and used 
for sweeping out the houses and especially tfe privies , 
for which purposes they are offered foi sale in all the 
markets The Egyptian department of the British Museum 
contains a similar specimen 

Furthermore, the two pine cones (Pzzus Pinga) noted 
belong to a species not previously known fiom the ancient 
Egyptian relics Like Parmela furfuracea and the 
juniper berries (Funeperus phaniceus), they point to the 
commercial 1elations that existed between Egypt and 
Greece, Asia Minor and Syra The pine cones which 
were found 1n a Jarge basket filled with numerous kinds 
of fine lren thread, fiuits of the Doum palm ard a 
small calabash of Lagenaria, are small and unripe, the 
scales chnging close together It is evident that only 
suclf of these rare northern exotic fiuits as were unsuit- 
able for the table were put in the offerings 

Among objects not pieviously authenticated from an- 
cient Egypt are the legumes Faba vulgaris and Cajanus 
indicus, Unger! suggests that theebroad bean (Faéa) 
was prooably not found in the tombs because it was re- 
gaided as unclean? The two seeds in question were 
found amongst dried grape-skins and matters of that 
kind In shape and relative size they fully correspond to 
the variety cultivated on a large scale in Egypt at the 
present day They aie smaller, rounder, and thicker 
than the European broad bean? The dimensions of the 
ancient beans are Io, 8, and 64 mm 

Pliny (fib avi 12 [30]) says of the broad bean that 
it was used in funeral solemnities , hence theeprigsts ate 
none, &c Perhaps the presence of the broad bean in 
the offerings of the tw elf dynasty had a meaning similar 
to that which 1t pad for the Romans 


T Susungstleiichte dir Kais Akademie der Wiss » Wren , 1859, Band 
XXXIX es 
? Compare *' Herodotus," u p 3 
3 The author most likely alludes 
BH 


7 
to the variety called ‘‘field’? or ‘‘ horse- 
bean ” in this country —W 


E 


NATURE 


315 





Among the funeral offerings of the ancient Egyptians 
often occur messes of a pip of roughly cut or coarsely 
ground grain of barley. They are in small earthen bowls, 
placed on the floor of the vault hke the other offerings 
In Prof Maspero's opinion these messes of barley, which 
are in no way suitable for human nourishment, answer to 
the Mola (Mola salsa) offerings of the Romans of earliu 
epochs , and I would hazard an explanation of the pre- 
sence of the broad beans in the offerings of the twelfth 
dynasty as an example of a possible analogy between 
ancient Rome and ancient Egypt For, supposing the 
correctness of Herodotus’s account that the ancient 
Egyptians regarded the broad bean as unclean, that they 
ate it in no shape oi form, and that their priests could 
not bear the sight of ıt, some explanation for its presence 
must be found The single seed of Cajanus dicus found 
with the broad beans in no way differs from the Upper 
Egyptian variety with yellow flowers The plant, which 
1s cultivated and wild all over India, as well as in all 
parts of tropical Africa, 1s nowheie cultivated in Egypt, 
though it occurs here and there in a wild state in Upper 
Egypt It 1s certainly one of the oldest cultivated plants 
in the world, a fact further attested by its discovery in 
the ancient tombs G SCHWEINFURTH 





METAMORPHISM AMONG DEVONIAN ROCKS 


THE tract of Devonian rocks which stretches through 
the north of France and Belgium, and across Rhenish 
Prussia into Westphalia and Nassau, has furnished ample 
materials for geological disquisition Among the problems 
which it presents to the observei, not the least important 
ıs the remarkable metamorphism of certain bands or 
areag of its component strata Dumont first called atten- 
tion to this feature in the Belgian Ardennes It was sub- 
sequently shown by Lossen to be extensively developed 
m the Taunus More recently the question has been 
attacked anew with all the appliances of modern petro- 
graphy M Renard has subjected some of Dumont's 
; original localities to a critical revision, which has resulted 
1n a cénfirmation of the accuracy of that remarkable 
geologist's observations The latest contribution to the 
hterature ofgthe subject ıs a paper (Annales Soc Géol, 
du Nord, vol x p 194) by Prof Gosselet, who at first 
refuséd to admit the metamorphism contended for by 
Dumont and corroborated by M Renard, but who now 
comes forward with independent evidence ın its support, 
from another locality He describes the arkose of Haybes 
and of Franc-Bois de Villerzies on the frontier of Belgium 
as having undergone such a metamoiphism as to be no 
longer recognisable M Barrois reports that on examin- 
ing m.croscopically some sections of the altered rocks, he 
found among them bi-pyramidal crystals of quartz with 
liquid inclusions and movable bubbles, as in the quartz of 
pegmatite These crystals have been broken zz sz, with 
concord. l fractures, and the sujrounding paste appears 
as if injected into them This paste is composed of small 
niegular quartz-grains like those of schists, and 1s coloured 
by fibrous chlorite, so arranged zs to impart a more or 
less schist-like structme The chlorite, arising from 
alteration of biotite, ıs predominant in some specimens, 
while the quartz-grams preponderate in others M 
Barrois q»mpares this altered arkose with some porphy- 
roids and some gianitic veins in Brittany recently studied 
by him Prof Gosselet shows that these crystalline inter- 
calations are portions of the true Devonian strata, and 
he accounts for their highly altered condition by what he 
terms ,a metamorphisme by friction A portion of the 
Devonian rocks has slipped down between two faults and 
has undergone great lateral pressure, and has in conse- 
quence been heated sufficiently that metamorphism has 
been determined ın^t The extent of change has been 
proportionate to the degree of pressure The metamor- 
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phosed arkose 19 provisionally referred tothe Gedinnian 
division of the system 

M Renard ıs understood to be at'woik upon a detailed 
memair on the metamoi phosed rocks ofthe Ardennes, an 
which their chemical constitution. and microscopic. cha- 
racters will be fully.described 








THE RECENT STORM 


"THE great and ‘destructive storm of Saturday and 
Sunday last may almost take rank as a historical 
event, seeing that on the Saturday evening atmospheric 
pressure fell considerably lower ın Scotland than 1s known 
eve: to have occurred 1n these islands since the barometer 
became an instrument of observation This remarkable 
barometiic fluctuation, as observed at Edinburgh, 1s shown 
bythe following observations made on those two days, the 
obseivations being 1educed to 32° and sea level — 








Barometer Barometer |parometer® 
Inches Inches Inches 
Saturday Saturday Saturday 
90 am | 28 934] 5 30pm | 27 853 | 9 30 pan | 27 467 
20 pm | 28376/60 ,, 819 100  ,, 451 
230 , 266 | 630 ,, 779 {10 30 ,, 464 
39 » 167/70 » 721 HIO ,, 505 
339 5, 064 730 ,, 6 I [1130 ,, 565 
40 5, 127984,80 ,, '580 | Sunday 
430 5 934 | 8 30 4, 516 | 30 am | 27 835 
50 y '921]90 ,, 494 | 430 5, 968 
90 , | 28311 





qem—————— ái ÜÜ—Óoíàít a ——— nÀÀ À——a—, 
As'the barometer was closely watched for some time 


before and after 10 p m , and no change was observed, the 
reading 27 451 1nches may be regarded as absolutely the 
lowest'that occurred Since the wind veered during the 
storm from S E by S W to N W , the centre of the storm 
passed to the northward, and along its path still low@ 
readings were doubtless recorded ‘ 

The following observations have been alieady received, 
showing in inches the lowest observed ieadings and the 
hour when they occurred —Moffat, 27 662eat Io 15 pm, 
Marchmont, near Duns, 27 581 at 11 pm , Inyerness, 
27 516 at 1t 10 pm , Fort William, 27 467 at 8pm, 
Joppa, near Edinburgh, 27 464, Leith, 27 453, and Edm- 
burgh, 27 451, at 10 p m , Glasgow, 27427 at 9pm, 
Dundee, 27 382 at 10 50 p m , Ochtertyre, near Cueff, 
27 332 3t 9 45 p m , and 27 400 1s stated to have occurred 
at Abeideen With the observations made at the 160 
stations of the Scottish Meteorological Society, 1t will, ina 
few days, be easy to tiace the history of this extraordinary 
atmospheric depression in 1ts passage across the island 

At Ben Nevis Observatory, the lowest reading of the 
barometer on Saturday, 23 173 inches, occuiredat 8 30pm, 
at noon, temperatuieswas 15°, and at 10 pm 22°, at 
7pm the wind was S E foice 8, and at 10pm, NE 
force 4 ° 

In the sixty years pieceding 1827, dung which Mr, 
James Hoy made barometric observations, the lowest 
reading was 28007 inches, during the last 43 yeas 
observations have been made at Culloden, and the lowest 
reading, observed by the late Mr Arthui Peuibes, was 
27 9841nchesatira m on December 27, 1852 D'uring the 
interval between these twolong continued series of obser- 
vations, Mr George Innes, optician, made observations 
at Abeideen, and on the occasion of the memorable 
storm of January 7, 1839, recortled an observatioa on that 
morning of 27695 inches On the same morning, at 
9 o'clock, the hghthouses on the east of Scotland, which 
were near the centre of the storm at the time showed 
readings varying from 27 806 inches m the Futh of Forth, 
to 27 716 inches near Pete head 


As ‘these three series of observations extend over'the 
last 120 years, it is evident that over at least the east of 
Scotland, fiom Inverness ‘to the Tweed, atmospheric 
pressuie fell‘on the evening of Saturday the 26th frog a 
third to half an inch lower than has occurred during that 
extended period 
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NOTES 


Wr are glad to be able to announce 'that Piof Flower has 
been definitely appomted by the Trustees to the position of 
Supeimtendent of the Natmal History, Department of the 
British Museum, vacated by the recent resjgnation of Sir Richard 
Owen 

e P 

THE German Empeioi, at the mstance of the Berlin Academy 
of Sciences, has been pleased to make Prof Su William Thom- 
son a Knight of the Oidei Pour le Mérite for Science and Art 


ACCORDING to an announcement made by Prof E Stefan at 
the last meeting of the Vienna Physical Society, Piof S von 
‘Wroblewski, of Krakow, has succeeded in sqhidifying hydrogen 


11 ıs reported that Piof Wilhelm Klinkerfues, the well-known 
astronomer, shot himself on Monday in the Observatory at 
Gottingen * 


WE are glad to see that the fishermen of Scotland have at 
last iealised the necessity of a thorough scientific investiga- 
tion into the habits of fish At a meeting af Peterhead the 
other day the Soucitor-General for Scotland was requested to help 
the fishermer*to obtam Government aid for the prosecution of 
suca 1esearch , the country, 1 was admitted, 1s behin®all others 
“in scientific information on fish ” The Solicitor-General, ‘Mi 
Asher, admitted the lamentabie deficiency of ou knowledge of the 
habits of foog fishes, and promised to do all he could to obtain a 

è 
grant for the Committee of the Fıshemes Board, who are now 
endeavouming, wita the slende: means at their command, to in- 
vestigate the subject, “Prof Ewart and his colleagues," Mr 
Ashe: stated, **had entered upon an investigation which, if duly 
prosecuted, couid not fail to be productive of nmneense results 
anc advantages in connection with all kinds of fisherfes ”’e 


AT the end of March the Austian botanist, Mr. Joseph 
Knapp, Conservator des Herbaiiums des Allgemeinen Oester- 
ieichischen. Apothekervereines of Vienna, will go to Northern 
Persia (Azeroyan), with a scientific expedition for exploring 
the flora and fauna of that little-known province 


DURING February Prof W K Parker will give a series of 
lectues at the Royal College of Surgeons on Mammalian 
Descent, as fo lows —Febmaiy 4th, Introductory , 6th, On 
Mcnotremes, 8th, On Marsupials , 11th, On Edentata, 13th, 
On Insectivora 15th, Ingectrvora (continued) , 18th, Insectivoia 
(concluded), 20th On the 1emainmg Orders of Mammalia , 
22nd, On Man conclusion), : 


IN connection with the opening of the Turm Exhibition, the 
Itaiian Government offe s a prize of 4007. to the inventor of the 
most piacticable method for the tiansmission of electricity to a 
dis ance The ccmpetition will be inteinational | 


\VITHIN a few days the exhibition of the Za/:sman collection 
will be opened at the Jardin des Plantes of Paris, with diagiams 
exhibiting the cireums*ances of the operations, and the mstru- 
meuts, which were used 


THE Asiatic Society of Seng&l celebiated its centenary on 
Tuesday Yast week, * The proceedings begar with a special 
meeting, the Hon. H Reynolds, the President of the Society, 
bemg in the caair Six gentlemen, namely, Dr Joule, Piof 
Haeckel, Mr Charles Meldium, Piof Sayce, M E Senart, and 
Prof Monier Williams, were elected honoriry members, 
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THE Cambridye University Press announces for publication 
“A Treatise on the General Principles of Chemistry,” by 
`M M Pattison Mur, M A This book 1s intended to give a 
fairlyycomplete account of the present state of knowledge 1e- 
garding the principles and general laws of chemisty , it 1s ad- 
dressed to those students who have already a considerable 
acquaintance witlf desciiptive chemistry, and it 1s hoped that by 
such students the book will be found complete ın itself An at- 
tempt 1s made to treat the chief theories of modern chemistry 
to some extent fiom an historical point of view, and to trace 
the connection between the older theories and those which now 
prevail ga the science ‘Full references are given to all memoirs 
of impoitance The first part treats of the atomic and molecular 
theory, ari the application tlfereof to such objects as allotropy, 
isomerism, and the classification of elemenjs and compounds, 
fairly complete accounts are also given of the methods and more 
important applications of thermal, optical, and other parts of 
physical chemistry The second paitis devoted to the subjects 
of chemical affinity, 1elations between chemical action and losses 
or gains-of energy, and the various questions suggested by the 
expression *' chemical equilibrium ” 


AT the weekly meeting of the Society of Aits on Wednesday 
last weel, under the presidency of Sir John Lubbock, a paper 
was read by Mr W L Carpenter, on ‘‘Science Teaching in 
Elementary Schools” The chauman said the subject under 
consideration waseone of very great umportance. The Duke of 
Devonslure's Commission had reported that the neglect of science 
and modern lafiguages M ow schools was a. nationalemisfortune , 
and though, so doubt, there was some improvement since that 
time, almust the same might be said now — Considerinf how 
much science had done, and was doing for us, the general, 
though happily now mot universal, neglect of ıt in om schools 
was @tonishing If we did not avail ourselves to th€ utmost of 
the resources of nature, om great and growing populatiqn would 
become moie and more miserable, and they would be distanced 
in the race by foreign nations Mr Carpenter said Jus object 
was not merely to draw attention to the crying need for element- 
ary scientific anstruction in our primary schools, but also to point 
out how such 1n truction could best be given, and to show that 
that could be done, and had been done on a laige scale, with 
extraoidinarily beneficial results to the children thus taught, with- 
out any more expenditure of time than at present The one 
great mistake which vitiated the whole o:gamsation of English 
education was the conception of intellectual tiammg as the 
acquisition of information 1ather than as the development of the 
faculties He pointed out the enormous value of science teaching 
1n quick@ning the intelligence, as well as the very great practical 
value of the knowledge impaited The special feature of the 
Liverpool School Boaid system was thatthe science demonstra- 
tions and expeiiment> were given not by the ordinary staff of the 
school, but by a specially-appointed expert, A hose sole duty it 
was to go round from school to school, giving practically the 
same lesson in each one until all had been visited, and abandon- 
ing altogether the u eof text-books by the scholars  The1esults 
of that system were (1) the general quichening of the 1 tellec- 
tual hfe of the school, (2) the sending of a large number of 
lads to science classes after leaving school, (3) the finding out 
of lads of exceptional scientific ability, and setting them on then 
road , (4) the attracting the attention of the ordmaty teachers to 
science and to the results of teaching ıt He concluded by 
urging that instruction in somes branch of elementary science, 
preferably mechagics or physics for boys, aud domestic economy 
for girls, should form £ necssary part of the education of every 
child who remamed m a public elemgntary school above Stand- 
ard IV , that such instruction should be oral, that such teaching 
should be given during the oxdmary school hours, and that such 
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alterations should be made in the scale of grants unde: the new 
Code as should encomage the teaching of elementary science 


OUR readers may 1emembei that some years ago Lieut Julius 
von Payer, one of the discoverers of Franz Josef Land, gave up 
the sea for the brush , but he has cariied his.Aictic enthusiasm 
into art He has for yeais been engaged on a series of four 
pictures ulustiating the last expedition of Sir John Franklin, 
and according to the 772545 Paris Correspondent, the last of 
them, entitled ** Starvation Cove," is just completed Lieut 
Payer has taken the gieatest pains to acquaint himself with the 
munutest detail, of the expeditions of the Arebus and Terror, 
their formation and equipment, and the pictures will at least be 
interesting We hope they may be exhibited m this country 


‘THE catalogue of the scientific books in the Reference De- 
partment of the Nottingham Fiee Library spins a list of about 
750 titles out mto a catalogue of nearly 40 pages, with between 
5€ and 60 entries upon each, and among them aie a good collec- 
tion of the most important Yournals and Transactions Toa 
library the wide circle of whose frequentes forbids its shelves 
being thrown open to them all, ıt 1s doubtful whether a small 
collection of works with a full subject-catalogue 1s not of greater 
advantage thay a large ‘accumulation of books of which the 
hbraitan only is aware But instead of giving any reference at 
all to the szdyects treated 1n these books and papers, there 1s only 
given here the name of each wy 2/er and the heading under which 
his production may be found This can be of little use to any 
student and none at all to the majority of those using a free 
library, A supplement of something less than 200 titles 1s added 
now, but the collection 1s so small at present that ıt 1s beneath 
criticism as to its deficiencies 


A TELEGRAM from Constantinople, Jan 23, states that duumg 
the previous fortnight shocks of earthquake, varying in severity, 
have been felt throughout the distuict of Kalah Jik, in the pro- 
vince of Castambul Some of the minarets of the mosques have 
falnin Shocks also continue to be felt m Central Asia One 
occurred at Jashkend a few days ago A coriespondent, wiitmg 
from Vierno to the Turkestan Gazette, state» that they have been 
lately very frequent, and somewhat severe at 'Oosh, Several 
shocks have also been recently experienced at Tiflis, 


THE Naples Correspondent of the Standasd wiites —'' Prof 
Silvestri, Dnector of the Observatory on Mount Etna, reported 
on the 15th mst that frequent movements of the soil had taken 
place at Nicolosi and all the other villages near the site of the 
eruption of last March — Beades this, within a zone of about 
60 lm 1n extent, the villages of Biancaritta, Aderno, Bronte, 
Maletto, Randazzo, Linguaglossa, and Piedimonte have experi 
enced during the last few days:subsultory and undulatory shocks, 
the most remarkable oceuimg on the evenmgs of the 10th and 
14th inst The oscillations moved in a north easterly direction, 
along the mountain cham of Pilor!, dnd were distinctly but 
shghtly felt at Castiglione, Rovara, Castioreale, and as far as 
Messina No damage was done, but at Randazzo and Lingua- 
glossa, where the shochs were stronger, the people were much 
alarmed At Catanis, only the insti uments of the Observatory 
registered the perturbation comeident with the alove-mentioned 
shocks ” °° 


THE additions to the Zoological Society’s Gardens during the 
past week include three Bonnet Monkeys (Macacus | sumeus 
é 9 9) fiom India, a Toque Monkey (Macacus pilatus) from 
Ceylon, aneAiabian Baboon (Cynocephalus humad:yas á ) from 
Arabia, an Indian Gazelle (Gazela bennett: 6) from India, pre- 
sented by Capt Spencer Stanhope, two Bonnet Monkeys 
(Macacus sumens § 9) from India, presented by Mis. St John 
Mitchell, a Huanaco (Zama huanacos 9 ) f ou Peru, presented 


aro. 4 


NATURE 


| amt. 31, 1884 





by Mr. J W Futh, four Harvest Mice (Mus minatus), British, 
presented by Mr G T. Rope, a Greater Sulphui-ciested 
Cockatoo (Cacatua galerita) from Australia, presented by Mr 
George Wood, a Great Grey Shrike (Zanes excubitor), British, 
presented by Master Arthur Blyth, two American Flying 
Squirrels (Sezeropterus volucella) from North America, presented 
by Mr F S. Mosely, F Z S , a Cape Adder (Vera atı opus) from 
South Africa, presented by Mi C B Pillans, a Black Tanager 
(Tachyphonus melaleucus), a White-throated Finch (Spermophila 
albigularis), a Tropical Seed Finch (Oryzoborus torridus), a 
Common Boa (Zea constrictor), a South Afncan Rat Snake 
(Spelotes varzabuts) from South America, a Cheela Eagle (Spi- 
lornts cheela) from Ceylon, two Ilhger’s Macaws (Ara maracana) 
from Brazil, a Common Guillemot (Zomvta troie), British, pur- 
chased , two Brown-tailed Gerl illes (Ger belus erythrurus), born 
in the Gardens 


GEOGRAPHICAL NOTES . 


THE first ieport of Prof Hull, dated from Gaza, January I, 
has been received It ıs necessary brief, the details being 
reserved for the full report to follow, but it announces the 
success of the expedition so fu Tne professo has made a 
complete geological survey of the Wady Arabah and the Dead 
Sea, with a traverse acioss Southern Palestine Capt 
Kitchener, R E , who accompanied him, has made a trigono- 
metiical survey — Akabah he found to be laid down too fai 
south , the south part of the Dead Sea as shown on the maps, 
iy quite out of its ti ue shape and position, and the Lisan ha, to 
Fiom Gaza, when the rest of the party 
were ın quatantine, Capt Kitchener rode bacx to Egypt, 
accompanied by four Arabs only He took a previously un- 
known 10ute, particulars as to which will follow, and arrived 
at Ismailia after a 11de of 220 miles He was everywhere well 
received by the Arabs, who took him foi a cousin ®f Sheikh 
Abdullah (the late Piof Palmer), whose memory is still 1evered 
among them, and whose murdei they still deplore They are 
also reported to be deeply impressed with the energy and. perti- 
nacity of Su Charles Warren’s pursuit of the murdeieis As 
regards the other members of Piof Hull’s party, Mi Hert is 
reported to have made laige additions to the fora, Mi Law- 
rence;has kept a continuous series of meteorologica? observations, 
and Mr Gordon Hull has obtained a hundred photogiaphs, 
largezand small Prof Hull had still to execute two traverses 
of the country, ın which he 1s no doubt at present engaged 
The complete reports, both of himself and Capt? Kitchener, 
will be extremely impoitant They will probably be published 
in the journal of the Society 


WE have ieceived the ninth issue of the Geographesches 
Jahrbuch In the present volume, the reports which appeared 
in the frst six publications on the additions successively made to 
our knowledge of extia-European parts of the earth are re- 
sumed ; the new African aunexations to geography being dis 
posed of by Prof K, Zoppritz, the Asiatic oy Dr Hans Lulhes, 
and the Polac by Herr W Wichmann Two important depart- 
ments ın geography find for the first time distinct places assigned 
them in the present number, geographical onomatology and 
theoretic cartography e The former has indeed but very recently 
been recognised as the independent and important province of 
geography it really ıs The first and as yet only comprehensive 
scientific work on the subject is that by its reviewer in the 
present Fahrouch, Prof J J Egh, ‘* Versuch emer Allge- 
memen Geographischen Onomatologie” (Leipzig, 1870-72), 
essay towards a general geographical onomatology The name 
of a place 1s either immediately desciiptive of gts physical fea- 
tures (‘‘nature-names,” as Piof Egli calls this Class) or descrip- 
tive of some historical or othe. connection between the place 
and its earlier o1 later inhabitants or discoverers (‘‘ culture- 
names "), in eithe: and every case 1s sigaificant and interesting and 
an organic part of its geography —Piof Sigismund Gunther, in 
his masterly review of theoreti®@ cartography, first gives a nief 
yet clear and comprehensive “history of the development of 
geometrical cartography,” talung notice more particulaily of 
modein works on the subject, and then estimates recent works 
on projection —Prof von Oppolzer, reporting the progress made 
in Europein measurement of degrees, summarises the transactions 
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of the sixth General Conference held on the subject at Munich, 
September 13-16, 1880 He calls special attention t» the results 
ceduced by von Bauernfeind from taking the measurement of the 
zenith simultaneously at Dobra and Kappellenburg, in which thé 
same anomalies came to bght as those pointed out yeargsbefore 
by von Bayer These anomalies are entirely parallel with tho.e 
which appear ın taking barometrical measurements of heights, 
and von Bauernfeind attributes them to the circumstance that the 
registered temperatures at given places form no coirect criterion 
of the temperatures of the intermediate air-strata, the tempera- 
tares at the given places being to a certain extent determined by 
purely local mfiuences These conclusions are confirmed by 
Oppolzer’s studies in astronomical refraction, ın which analo- 
gous anomalies are to be explained by,the fact that the universel 
law of diminution of temperature with ascent is modifed in the 
lowest air-strata by local causes In clear rights, ¢ g , the tem- 
perature in the lowest atmosphétic strata invariabl mses with 
ascent up to a certain moderate height During the day, on the 
ctber hand, in corfesponding conditions, temperature diminishes 
with ascent at a rate considerably above the average These 
facts afford Oppolzer a veiy simple explanation of hitherto 
puzzling phenomena —In the review of geographical meteoro- 
logy by Prof J Hann is presented a great treasure of data as to 
rainfall, aebulosity, atmospheric pres ures, winds, &c —In a 
map by Refnon of the nebulosities of different pats of Europe 
and Norta Africa, the exhemes are given at 20° 1n the Algerian 
Sahara, and 68? 1n tne north-west of Europe Cloudiness in 
general diminishes southwards and eastwards, as compared with 
the centre of Europe —Space allows only of the bare mention 
of the review of the geogiaphy of plants by Prof Drude, of 
anunals, by Prof Schmarda, of ethnology, by Prof Gerland , 
of deep sea exploration, cy Prof von Boguslgwski , of the struc- 
ture of the earth’s surface, by Prof von Fritsch, and of the 
method of geography, by Picf Wagneg, . 


WE undeistand that tke expedition with which Mr, Wilfrid 
Powg!l has undertaken to explore New Guinea Will leave this 
country about the beginning of March — It will consist of Mr 
Powell, with four or five Europeans, including a naturalist and 
a geologist, and the work of tiaver-1ng the thousand or twelye 
Eundred Mules which have been mapped out for the 1eute is 
likely to occupy over a year Mi Powell has chaitered a small 
*ciew Steamer, m which the party will proceed up the Ambernolt 
nver, a laige stream 11 Datch territory, on the north coast. The 
explorers will proceed up this rive. ın a steam launch as far as 
they can get The launch will then 1eturn to the steamer, aud 
the party will strike in a south-westerly direction gcioss the high 
central range of mountains which runs from east to west, called 
the Snow Mountains, o1 the Finisterre Mountains When this 
difficult task has been accomplished, Mi Powell will maich to 
the east coast, where he will hope to find his screw steamer in 
Astrolabe Bay After refitting, he will again. strike westwards, 
across the south-east co-ner of the island, to Port Moresby 
Mr Powell will thus explore the countiy from north to south, 
avoiding the Fly Rivei, or any othe: portion which has been 
visited by Europeans 


Tue S? Petersburger Zeitung has received news from Khar- 
toum about Dr Junker Herr Bohndoif, Dr Tankers com- 
pamon, has arrived at Khartoum, and reports that Junker is still 
in the Niam Niam coyntry, and that his researches are favourably 
progressing 


THE last 1ssuefof. the Bullen of the St Petersburg Academy 
of Sciences contains a letrer of M Bunge, the medical office: of 
the Lena polai meteorological station The country around the 
station is but little fitted for collecting It is a flat region, 
periodically covered by the tide, and there may be no question 
about sea-fora or sea-fauna to be found in the creeks that inter- 
sect the ground The ice bear sometimes makes his appearance, 
as also tne wolf, the fox, especially Cans lagopus, of which 
the neighbourn g Yakuts catch about 300 every year, the 
Mustela Lerminea is not very rare The Yakues do not know 
lemmings, but one species at least, the Myode» torquatus, m- 
habits"the delta The reindeer come in large flocks in the 
summer, returning to the foresregion 1n the autumn. They are 
killed hen passing the streams, shooting keing prohibited by 
the Yakut community One gecertus enontanus has been per- 
ceived, from a great distance, within thedelta — Walruse-, some- 
tme» seals, and dolphinsealso ente: the mouth of the Lena As 
to the birds, M Bunge gives a list of 101 species he has ob 
served or shot curing his journey The water invertebrata are 
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very poorly represented 11the Lena As M Bunge gives gieat 
attenti»n. to tne collecting of skulls of aumal., his collec- 
"n promises to be of great value, as also his collection of 
huma" *kul tahen from the cffins that dot the //:a— 
the Miss mêrely putting them on the surface between a few 
rough planks I ıs worthy of notice that, whilst having many 
opportunities for visiting the sick Yahuts ın the neighbourhood, 
M Bunge hgs not yet noticed a single case of scurvy, it i5 quite 
un nown among ‘them 


WE have received a sepaiate copy from the forthcoming 
number of the Zzves^ia of the Russian Geogiaphical Society of a 
notice of the remarhable Russian expeditions to the Pamn, 
cairied on during list summer — It is sufficient to cast a glance 
at the map that accompanies this note to ascertain that ‘‘the 
Roof of the World ” has now been quite deprived of the veil of 
mystery that covered ıt for centuries past Many years since 
Russian tBvellers penetrated into 1", and studied detached portions 
as they followed the course of the rivers which led to these 
gigantic plateaux, inclosed between still higher mountains Pur- 
suing his researches for several consecutive years, Dr Regel and 
bi, companions have eaplored the valleys of the Pan) and of its 
numerous tributaries, penetratmg as far south as Sist (37? N 
lat ) and as far east as the sources of Shakh-dere, 72° 50’ E 
long An immense bend to the west of the Panj River beneath 
lala vamar, due to Phe presence of a high chain of mountains 
running noih east, and a wide lake, Shiva, 11,000 feet high, 
situated to the west of this bend, discovered by D: Regel, con- 
siderably mcdify our forme: maps of the western part of the 
Pamir region But the expedition. of last summer, which con- 
sisted of MM Putiata, of the general staff, Ivanoff, geologist, 
and Bendershy, topozraphei, throws quite a new light on the 
still less hnownecastern Pamir ‘The expedition has literally 
covered with a network of surveys the whole of this reg.oa from 
39° 30’ N late to the sgurces of the Vakhan-daua, in 37° 10, 
and from 72° 10! to 75? 20' E long., penetrating tffus twice to 
the foot of tfe Mustag-aga, où Tagarma Peak ‘Ihe great Pamir 
chain, between the Shakh-dere and the Uppe: Panj ha? been 
crossed at four places, 100 miles distant, and the Russian surveys 
have been biought into connection with those of the pundit 
M $. The expedition seems to have established that the 
purdit M S was misled, and that the Ak-su is really the 
upper part ofthe Muighab ‘The other results of this» expedi- 
tion are also very important not only a map on the scale of five 
vers s to an inch of the whole of this wide region has been 
drawn, Lut also the heights of a v 1y gieat number of points 
have teen defermined by barometiical and trigonometrical 
measurements , large geological and botanical collections have 
been brought 1n, as welt as many drawing-, and a dictionary of 
the Shugnan language Detailed reports will follow, the fore- 
going information beng due to a preliminary letter of M 
lvanoff 


A TELEGRAM from Neichinsk, m Siberia states that M 
Jcseph Martin, the French traveller, passed through that place 
recently on his way to Irkutsk M Martin has (says a 
Keuter’s telegram) explored the country from the Lena to the 
Amur, and has crossed the intervening Stanovi Mountam range 
He has tollectea a large amount of geographical and geological 
information concerning the region which he has traversed 


Mr SCHUVER, the Dutch African explorer, has been murdered 
at Bahr Gazal, 1n South Kordofan 


ACCORDIKG to the latest number of the Annalen de Hyd? o- 
eraphie und maritimen Meteorologie the greatest depth of the 
Atlantic 1s 8341 metres, this was found in 19° 39’ 10" N lat, 
and 60° 265" W long The next gieatest depression of the sea 
bottom 1s 1n 19° 23’ 30" N lat, and 66° 11’ 45" W long, where 
7723 metres were found 


THE AIMS AND PROSPECTS OF 1 HE STUDY 
OF ANTHROPOLOGY} 


e 
‘T HOSE who are present at this meeting need scarcely te 
reminded of the smportafce of the subject which 1s our 
common bord ofeunion, that which 1s defined in the prospectus 
of the Institute as ‘‘ the promotion of the science of mankind 


1 Address delivered at the anniversary meeting of the Anthropological 
Institute of Great Br tan and Ireland, January 22, 1884, by Prof Flower, 
LLD,FRS,PZS, &c, President 
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by the accumulation of obseivations bearing on man's past 
history and present state in all parts of the globe ” 

But those present are a very «mall fractio1 indeed of the 
persons 1n this country to whon this gieat subject 1s, or should 
be in some one cr other of its various divisions, a matter of 
deep merest, and as it 1s possible that the words which it 1s my 
privilege and duty as your president to address to you on this 
occasion may beread by some who are not yet so much conversant 
with the aims of anthropology and the means for its cultivation 
which this Institute affords as those who have taken the trouble 
to come here this evening, I hope that you will pardon me if I 
bring before you some general considerations, perhaps familar 
to all of you, regarding the scope and value of the science the 
advancement of which we have at heart 

One of the great difficulties with regard to making anthio- 
pology a special subject of study, and devoting a special organ- 
1sation to its promotion, is the multifarious nature of the 
branches of knowledge comprehended under the title. "This 
very ambition, which endeavours to include such an extensive 
1ange of knowledge, ramifying 1n all directions, illustrating and 
receiving light from so many other sciences, appears often to 
ogerleap itself and give a looseness and indefiniteness to the 
aims of the individual or the institution proposing to cultivate it 

The old term ethnology has a far more limited and definite 
meaning _It 1s the study of the diffrent peoples or races who 
compose the varied population of the world, including their 
physical characters, their intellectual and moral development, 
their languages, social customs, opinions, and beliefs, their 
origin, history, mugrations, and present geographical distribu- 
tion, and then relations to each other ‘These subjects may be 
treated of under two aspects—first, by a consideration of the 
general laws by which the modifications ın all these characters 
are determined and regulated , this 1s called general ethnology : 
secondly, by the study and description of the races themselves, 
as distinguished fiom each other by the special mamifestations of 
these characters in them To this the term special ethnology, 
01, more often, ethnography, 1s applied 

Ethnology thus treats of the resemblances and differences of 
the modmic tions of the human species in their relations to each 
other, but anthopology, as now understood, has a far wider 
scope It treats of mankind as a whole It investigates his 
ongin and his relations to the 1est of the untveise 1t invokes 
tbe aid of the sciences of zoology, compaiative anatomy, and 
phg-iology , and the wider the 1ange of knowledge met with m 
other regions of natural stiucture, and the more abundant the 
terms of cofhpaiison known, the less risk there will be of error 
1n attempting to estimate the distinctions and 1esemblances be- 
tween man and his nearest allies, and fixing his placé in the 
zoological scale “Here we are diawn into contact with an m- 
mense domain of knowledge, including a study of all the laws 
which modify the conditions under which organic bodies are 
manifested, which at first sight seem to have little bearing upon 
the particulai study of man 

Furthermore, it 1s not only into man’s bodily structure and its 
relations to that of the lower animals that we have to deal, the 
moral and intellectual side of his nature finds its 1udiments 1n 
them also, and the difficult study of c. mparative psychology, 
now attracting much attention, 1s an important factor im any 
complete system of anthropology 

In endeavouring to investigate the origin of manlind as a 
whole, geology must lend ity assistance to determine the com- 
parave ages of the strata in which the evidences of his exist 
ence are found , but re-earches into his éarly history soon trench 
upon totally different branches of knowledge In tiacing the 
progress of the race*from its most primitive condition, the 
characteristics of its physical structure and relations with the 
lower animals zre soon left behind, and it 1s upon evidence of a 
hind peculiar to the human species, and by which man 1s so 
pie-emmently distinguished fiom all other living beings, that our 
conclusions mganly rest The study of the works of our earliest 
known forefathers, ** prehistoric archzeology,” as 1t 1s commonly 
called, although one of the most 1ecently developed branches of 
hrowledge, 1» now almost a science by itself, and one which 15 
1eceiving a great amount of attention m all parts of the civilised 
werld It investigates the o1igjn of all human culture, endea- 
vours to tr&ce to their common beginning the sources of all our 
aits, customs, and history The difficulty 1s what to include and 
where to stop, as, though the term ‘‘ prehistonc” may rcughly 
indicate an artificial line between the province of the anthiopo- 
logist and that which more legitimately belongs to the arch? olo- 
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gist, the antiquary, and the historian, that the studies of the one 
pass 1nsensibly into those of the other 1s an evident and neces- 
sary proposition Knowledge of the origin and development of 
particular existing customs throws immense light upon their real 
nature and importance, and conversely, it 1s often only from a 
profound acquaintance with the present or comparatively modern 
manifestations of culture that we are able to interpret the slight 
indications afforded us by the scanty iemams of primitive 
civilisation 

Even the more limited subject of ethnology must be approached 
from many sides, and requues foi its cultivation knowledge 
derived from sciences so diverse, and requiring such different 
mental attributes and systems of training, as scarcely ever to be 
found combined in one individual This will become perfectly 
evident when we consider the various factors or elements which 
constitute the differential characters cf the groups o1 1aces into 
which mankind ıs divided The most important of these are— 

I Structuial or anatomical characters, derived from diversities 
of stature, proportions of different parts of the body, complexion, 
features, colour and. character of the hair, form of the skull and 
other bones, and the hitherto little-studied anatomy of the ner- 
vous, muscular, vascular, and other systems The modifications 
in these stiuctures 1n the different varieties of man aie so sligh 
and subtile, and so variously combined, that their due appiecia- 
tion, and the discrimination of what in them is essential or 
important, and what incidental or merely superficial, requues a 
long and careful training, superadded to a preliminary know- 
ledge of the general anatomy of man and the higher animals 
The study of physical or zoological ethnology, though it lies at the 
basis of that of race, 1s thus necessauly limited to a compaia- 
tively few original investigators 

2 The mental and moral characteis by which different 1aces 
are distinguished are still more difficult to fathom and to descube 
and define, and although the subject of much vague statement, 
as there are few people who do not consider themselves com- 
petent to give an opinion about them, they have hitherto been 
rarely approached by any strictly scientific method of inquiry. 

3 Language.— The same difficulties are met with 1n the study 
of language as in that of physical peculiarities, in the disgiimina- 
tion between the fundamental and essential, and the mere acci- 
dental and superficial 1esemblances, and in proportion as these 
difficulties are successfully overcome wil be the re-ults of the 
study become valuable instead of misleading Though the sci- 
ence of language 1s an essential part of ethnology, and gne 
which generally absorbs almost the entue energies of any one 
who cultivates 1t, its place in disci:minating racialeaffintues 1s 
unquestionably below that of physical characters U-ed, how- 
ever, with due caution, it is a powerful aid to our investigations, 
and in the difficulties with which the sulyect 1s* sw rounded, one 
which we can by no meus afford to do without . 

4 The same may be said of social customs, including habita- 
tions, dress, arms, food, as well as ceremonies, beliefs, and laws, 
in themselves fascinating subjects of study, placed here in the 
fouth rank, not as possessing any want of interest, but as 
contributing comparatively little to our knowledge of the natural 
classification and affinities of the racial divis ons of man When 
we see identical and most strange customs, such as particular 
modes of mutilation of the body, showing themselves among 
races the most diverse in character and 1emote geogiaphically, 
we cannot help coming to the conclusion that these customs 
have ethe: been communicated in some hitheito unexplained 
manner, or are the outcome of some common element of 
humanity, in either of*which cases they tell nothing of the 
special relations or affinities of the races which practise them 

This subject of ethnography or the discrimmation and 
description of race characteristics, 1s perhaps the most piac- 
tically zmpoitant of the various branches of anthropology 
Its importance to those who have to rule, and there are 
few of us now- who are not called upon to bear our share 
of the responsibility of government, can scaregly be ovei- 
estimated in an empue like this, the population of which 1s 
composed of examples of almost eveiy diversity under which 
the human body and mind can manifest itself The physical 
characterestics of race, so strongly marked in many cases, are 
probably always associated with equally or more diverse charac- 
teristics of temper and intellect “in fact, even when the physical 
divergences are weakly shown, as in the case of the different 
races which contribute to make up the home portion of the 
empre, the mental and moral characteustics are still most 
stron ly marked As it behoves the wise physician not only to 
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study the particular kind of disease under which his patient 1s 
suffering, and then to administer the app oved remedies for such 
disease, but also to take into caieful account the peculia1 1d10syn- 
cracy and inherited tendencies of the individual, which s$ greatly 
modify both the course of the disease and the actiof of remedies, 
so 1t 1s absolutely necessary for the statesman who would gvern 
successfully, not to look upan human nature in the abstract and 
endeavour to apply universe! rules, but to SES the special 
moral, intellectual, and social capabihties, want, and aspnations 
of each particular race with which he has to deal A form of 
government ander xhich one race would hve happily and 
prasperously would to another be the cause of unendurable misery 

No greater mistake could be made, foi instance, than to apply to 
the ca e of the Egyptian fellah the remedies which may be desir- 
able to remove the difficulties and disadva'btages unde: whgch the 
Birmingham artisan may labour in his struggle through life, It 
1s not only that their education, trasning, and cticumsgances are 
aissimilar, but that their very mental constitution is totally 
aistinct And wkemwe have to do with people still more widely 
removed from ourselves, African Negioes, Ameiican Indians, 
Australian or Pacific Islandeis, ıt seems almost impossible to 
find any common giound of union or modus vivend:, the mere 
contact «f the races generally ends in the ex eimination of one 
of them  Ifsuch disastrous consequences cannot be altogether 
averted, we bave ıt still in our powe: to qo much to mitigate 
then evils, 

All these questions, then, should be carefully studied by those 
who have any share in the government of people of 1aces alien to 
themselves A knowledge of their special characters dnd rela- 
tions to one another has a more practical object than the mere 
gratification of scientific curiosity , 1t is a knowledge upon which 
the happiness and prosperity, or the :eveise, of millions of om 
fellow-cieatures may depené e 

It ıs gratıfyıng *o find, then, that there are in ou, own country 
—for on thgs occas on I w.ll not speak*of what's being done 
elsen here—mrany signs tha: the prospects of a thpiough and 
Scienti$c cultivation of anthropology in its several branches 
are brightening, 

I may first mention the publication of the final Report of the 
Anthiopometric Committee of the British Association for the 
Advanceméh: of Science, cf which formeily the late Dre W 
Fair, and recently oar vice-president, M: Fiancis Galton, have 
been chairmen, and in which Mi Chales Roberts, Dr Bedaoe, 
Sa Rawson Rawson, and some othe: of our membeis have 

taken so active a part hrs Report, and those which have from 
time to time deen issued by the Commuttee during the progress 
of the work, con:am a laige mass of valuable stagstical infor - 
mation relating to the physical chatacters, including "statue, 
weight, chest girth, colour of eyes and han, strength of aim, &c , 
of the inhabitants of the British Isles, illustrated by maps ant 
diagrams Excellent as has been the work of the Committee, 
there is still much t». be done in the same duection, and laiger 
numbers of obseivations even than those already obtained aie 
ın many cases necessary to verify or correct the inferences diawn 
from them This is thoroaghly acknowledged in the Report, 
which states in one of the concluding paragraphs that ‘‘ the 
Committee believes zhat ıt has laid a substantial foundation foi 
a furthe: and moie exhaustive study of the physical condition of 
a people by anthropometric methods, and that its action will 
prove that it has beer useful as an example to other scien ific 
societies and to indivfluais in stimulating them, as well as 
directing them 12,-he methods of making sta'istical inquuies 
relative to social questions ' : 

It is satisfactory to learn that many portions of the work thus 
mauguiated will be carried on by bodies specially interested in 
pau ticular departments, as the Collective Investigation Commit'ee 
of the British Medical Association, and the Committee of the 
Butish Association foi coliecting. photographs and defining the 
characteristics of the principal races of the United Kingdom, a 
subject in which Mr Park Harisons taking so deep an in'erest 

It should be mentioned that the «riginal retu ys upon which 
the reports of the Committee are based, includirg much 1nfoima- 
tion whigh has not yet been analy.ed and tabulated, on account 
of thé tune and labour such a process would involve, as well as 
the instrumeuts of investigation purchased with funds supplied 
by the British Assocation, have been, by the consent of the 
Council of the Association, placed undÉr the charge of the 
officers cf this Institute x 

It ıs very satisfactory, ın the next place, to be able to record 
‘Eat our great centres of intellectual culture are gradually 
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waking up from that state of apathy with which they have 
hitherto regarded the subject of anthropology 
In Oxford the impulse given by the genius and energy of Rolles- 
on has begun to bear fruit The University has taken chai ge of the 
grand collectionsof ethnological objects most libeially offered to 
1t by OMr former president, General Pitt-Rivers, and has under- 
taken not only to provide a suitable building foi its reception 
but also to maintain it in a manner woithy of the scientific 
discernment afid manificence displayed by the donor ın collecting 
and arrangmg it Furthermore Oxford has shown her wisdom 
in affiliating to herself the most leained of Engish anthro- 
pologists in the widest sense of the word, one of the few 
men m this country who has made the subject the piincipal 
occupation of his lfe I need scarcely say that I icfei to 
another of our forme: presidents, Mi E B Tylor By con- 
ferring a Readeiship m Anthopology upon him Oxford has 
instituted tke first systematic teching of the subject yet given in 
any educational establishment in this countiy, and it 15 a great 
credit to the oldest University that ıt should,thus lead the way 
in one of the most modein of sciences It 2s, however, only a | 
beginning, the whole of the great subject is confined to the 
teaching of one individual with modest stipend ,and not admitted 
to the dignity of the professonate In the Ecole des Hautes 
Etudes at Paiis anthropology 1s taught theoretically and piacti- 
cally in six different branches, each under the directign of a pio- i 
| 
| 
| 
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fessor who has speciaily devoted himself to it, aided, in some 
cases, by several assistants 

In Cambiidge also there are many hopeful signs The 
recently appointed Professor of Anatomy, Dr Macalister, 1s 
known to have paid much attention to anatomica: anthropology, 
and has already intimated that he proposes to give instiuction m 
it during the summer term An Ethnological and Archoeological 
Museum 1s also 1n progress of formation, which, 1f not destined 
to 11val that of Oxford, already contains many objects of great 
value, and a gufiantee of its good preseivation and arrangement 
may be looked for in the recent appomtment of Baron Anatole 
von Hugel as"ts first cuator . 

Perhaps in no place in the world could so vaiied and 
complete an anthropological collection be expected as in 
the national museum of this country, which should be the : 
great eepository of the scientific gleanings of the numerous ' 
naval, military, explormg, and mercantile expeditions sent | 
out by the Government or by private enteipiise for d 


than a century past, and penetrating into almost every region 
of the globe Our insular position, mantıme supremacy, 
numerous dependencies, and 1amifymng commeice, have given us 
unusually favograble opportunities for the formation of such col- 
lections, ¢pportunities which unfortunately ın past times have 
not been used so fully as might be desired There 1s, however, 
a great change coming over those who have charge of our | 
national collections ın regard to this subject Thanks to the 
foresight and munificence of the late Mr Hemy Christy, and | 
the well directed energies of Mr Franks and huis colleagues, the | 
collection illustratmg the customs, clothing, arts, and aims of | 
the various existing and extinct races of men, m the British 
Museum, is rapidly assuming an importance which will be a sur- i 
prise to those who see it for the fiist time ananged in the lage | 
galleries formeily devoted to mammals and birds Even the | 
grand propoition of space allotted to this collection im the 1e- 
arrangement of the Museum is, I am told, scarcely sufficient for 
its present needs, to say nothing of the atcessions which it will 
doubtless receive now that its 1mpoitance and good order are 
manifest 3 

A national collection of illustiations of the physical characters 
of the races of men, fully illustrated by skeletons, by anatomical 
specimens pieserved in spirit, by casts, models, drawings, and 
photographs such as that which exists in the Muséum d' Histoire 
Naturelle at Parts, 15 stilla desideratum in this countiy. The British 
Museum till late ignored the subject altogether, and 1n the be- 
ginning of the century actually expelled such specimens of the kind 
as had accidentally found theu way within its walls Recently, 
however, skull®and skeletons of man have been admitted, and 
smce the removal of the zoological collections to the new building 
at South Kensington their importance as an integral pait of the 
series has been recognised, and tlsen exhibition in the osteological 
gallery will doubtless stimulate the growth o£ what we may trust 
will be ultimately a coflection worthy of the nation, although 
unfoitunately, from causes too well known, the difficulties of 
procuring pure examples of many 1ace$ are giadually increasing, 
and in some cases have become well-migh msuperable The 
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museum contains at present 407 specimens illustrating human 
osteology, of which Io are skeletons more or less complete 

In the meantime the College of Surgeons of England has done 
much to supply the deficiency. During the last twenty years ıt 
has let few opportunities pass of attracting tu itself, and there- 
fore saving from the destruction or lapse into the neglected, 
valueless condition into which small private collections almost 
invariably ultimately fall, a large number of specimen-, now, 
1t 1s to be hoped, placed permanently within. the reach of scien- 
tific observation The giowth of this collection may be illustrated 
by the fact that, whereas at the time of the publication of the 
Catalogue in 1853 ıt const-ted of 18 skeletons and 242 crama, 1t 
now contains 89 more or less complete skeletons and 1380 
crania, nearly all of which have been added during the last 
twenty years This 1s, moreover, urespective of the great col- 
lection of Dı Barnard Davis, purchased 1n 1880 by tne College, 
which was thus the means of preserving intact, for the future 
advantage and instruction of Biitish anthiopologists, an 1nvalu- 
able series of specimens otherwise probably destined to have 
been dispersed or lost to the country for ever This collection 
consists of 24 skeletons and 1539 crama, making, with the 
remainder of the College collection, a total of 3032 specimens 
illu@tiating the osteological modifications of the human species. 
These aie all in excellent ordei, clean, accessible, and cata- 
logued 1n a manner convenient for 1eference, although somewhat 
too ciowded in their present locality to be readily available for 
observation 

Large as 15 this collection, and rich ın rare and interesting types, 
itis far fiom exhffustive , many great groups arealmost or entirely 
umepresented even by crama, and the series of skeletons 1» (with 
the exception of one race only, the Andamanese) quite insuf- 
ficient to give any correct idea of the average proportions of 
different parts of the framework In fact, such a collection as 
would be required foi tnis purpose must be quite beyond the 
resources of, as well as out of place 1n, any but a national 
museum 

The collections illusttatüng anatomical anthropology in the 
University museums of Oxford, Cambridge, Edmburgh, and 
Dublin haze all greatly increased. of late, but fo the reasons 
just given they can never be expected to attain the dimensions 
required foi the study of the subject 1n its profoundest details 
The small, put very choice collec'ions formed by the officers of 
the medical department of the army, and hept in the museum 
of the Royal Victoria Hospital at Netley, and that of the navy 
gt H&slar Hospital, ae, I believe, 1n a stationary condition, but 
in good presegyation Our own collection, which also contains 
some valuable specimens (notably the complete skeleton of one 
of the extinct Tasmanian aborigines, presented by the late 
Mr. Morton Allpsrt), and which durinz the past year has 
been catalogued foi the fist time by Mr Bloxam, has not been 
added to, owing toa feeling which the Council has long enter- 
tained, and which induced them to part with the ethnological 
collection, that a museum, entailing as it doe», if woithily kept 
up, a very consideiable annual expense, 1s not within the means 
of the Institute, at all events not until the move pressing claims 
of the library and the publications are fully satisfied 

This leads me to speak, in conclusion, of the woik accom- 
plished during the past year by the Institute, and of its present 
position and future prospects 

I must fitst refer tə that portion of the 1etrospect of the year 
which always cast» a ceitain sadness over these oceasions—the 
losses we have sustained by death Happily these have not 
been numerous, and do not include, as has been the case in 
many former years, any from whom great work in ow own 
subject might still have, been expected Though we wete all 
proud to number William Spottiswoode, the President of the 
Royal Society, among our members, and though we all honomed 
hin for his accomplishments ın other branches of science, and 
loved him for his work a» a man who ro-e high above his fellows 
in his chivalroyg sense of honour and simple dignity of de- 
meanoui, we could not claim him as a worker at anthropology 

Loid Talbot de Malahide’s antiquarian pursuits frequently 
veiged upon ou own subjects in then proper sense, and he was 
often present at our meetings, and a very 1ecent contubutor to 
our,journal Jie had, however, reached the iipe old age of 
eighty-two e 2 

From the list of ouc honorary members we have lost 
a stil more venerable name, that of Sven Nilsson, Pro- 
fessor in the Academy of Lund He was bon on Mach 8, 
1787, and died on November 30 of last yea, and was therefore 
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well on in his minety-seventh year Hı, long-continued and 
laborious researches m the zoology, palzontology, anthropology, 
and antiquities of his native land gave him a high place among 
men of science Among a host of mnor contributions he was 
the author of a standard work on the Scandinavian fauna, but 
that by which he was best known to us 1s the book of which the 
Enghsh translation, edited by S.r John Lubbock, bears the title 
of “The Primitive Inhabitants of Scandinavia, an Essay on 
Comparative Ethnography, and a Contribution to the History of 
the Development of Mankind ” 

The number of our ordinary members has been fairly hept 
up, the additions by election having slightly exceeded the losses 
by death and resignation, but a larger mcrease in the future 
will be necessary in order to carry on the operations of the 
Institute 1n a successful manner, especially under the new con- 
ditions to which I shall have to advert presently Even by the 
most careful management our treasurer has not succeeded in 
bringing the expenditure of the year quite within our oidinary 
Income 

The journal, I am glad to report, has been brought out with 
exemplary punctuahty, under the able and energetic supervision 
of our director, Mr Rudler To this part of our operations I 
think we may look with unmixed satisfaction, the numer, 
character, and variety of the communications contained imn it 
being quite equal to those of former years 

With regard to our future, the next year will probably be one 
of the most momentous in our annals, as we have determined 
upon a great step, no less than a change of domicile It was 
ascertained in the course of last summer tha? we could only 
remain in our present quarters at an increased rent upon that 
which we had. hitherto paid, and we therefore considered 
whether ıt would be possible to obtain. as good or better accom- 
modaton elsewhere It happened fortunately that the Zoo- 
logical Society was about to move mto new freehold premi-es 
at No 3, Hanover Square, and would have spare 100ms avail- 
able for the occupation of othe: societies A committee of the 
Council was appointed to examine and repoit upon the desira- 
bihty of moving, and negotiations were entered into with the 
Council of the Zoological Society which have endgd ın our 
becoming their tenants for the future We shall have foi the 
purposes of our library, office, and Council meetings, two con- 
venient rooms on the second floo: immediately above the 
library of the Zoological Society, and for the purpose of storing 
our stock of publications a small room on the basement We 
shall also have the use of a far more handsome and commodious, 
meeting room than that which we occupy at the present moment, 
and ın a situation which 1s in many respects more advantageous 
Let us trust that this change may be the inauguration of an era 
of prosperity to the Institute, and of incieasdtl scientific activity 
among its members . 








THE FORMATION OF SMALL CLEAR SPACES 
IN DUSTY AIR! 


[N the introduction a few remarks aie made cn the growing 
interest 1n everything connected with dust, whethe: it be the 
organic germs floating in the arr, or the morganic particles that 
pollute our atmosphere Prof Tyndall’s observations on the 
dark plane seen over a hot wire? are referred to, Lord Ray- 
leigh’s recent discovery of the dark plane formed unde: a cold 
body #1s described, and attention called to Dr Lodge’s experi- 
ments described ina letter to NATURE, vol xxvin p 297 
The experiments described in this paper were made in 2 small 
dust-box, blackened inside, glazed in front, and provided with a 
window atone side For illumination two Jets of gas inclosed in 
a darh lantern were used The light entered the dust-box by 
the, side window and could be condensed on any part of the 
inside of the box, by means of two lenses fixed m a short tube, 
and loosely attached to the front of the Jantern Magnifying 
glasses of different powers were used for observatn The dusts 
expeimmented on were made, some of bydrochlorie acid and 
ammonia, some by burmng sulphur and adding ammonia, some 
by burning paper, magnesmum, or sodium — Calcmed magnesia 
and hme were also used, as well as ground charcoal These 
three last substances were stirred up by means of a yet of air ° 


? Abstract of a paper read to the Royal Society of Edinburgh, January 21, 
1884, by Mr John Aithen d i iy 

2 * Es ays on the Floating-Matter in the Air,” p s (Longmans, Green, 
and Co , 3881 ) 

3 NATURE, vol xxvin p 139 
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For testing the effects of slight difference of temperature, tubes 
-n some fcrm oi other were generally used These tubes were 
closed at the front, projected through the back of the dust-box, 
anc were brought close to the glass front for observation undegy 
strong magnifying power The tubes were heaged or cooled by 
circulating water through them, in a small tube passing Mrough 
their interior 

Suppose the experiments to be begun lby introducing a round 
tube into its place in the dust-box and then éllinf the box with 
any dust, everything being then left for some time so that all the 
apparatus may acquire the same temperature If the light be 
now allowed to fall on the box, and be quickly brought to a 
focus on the tube, ıt will se found that the dust 1s 1n close con- 
tact with .t on the top and sides, but underneath there will be 
seen a clear space Close exammatmn will show the particles 
to be falling on the upper surface of the tube, and coming into 
contact with it, while underneath,a clear space 1s formed by the 
particles falling out of ıt If the tube 1s now slightly cooled, a 
downward current, iS formed, and the currents of dustless air 
from below the tube meet under it, and form a dark plane in the 
centre of the descending current It 1s shown that gravitation 
can, under favourable conditions, produce this separation of the 
dust quickly enougn to keep upa constant supply of dustless 
air No increase of effect ıs produced by a lower temperature 
A temperatyre of — 10° C makes the dark plane thinner, be- 
cause 1t increases the rate of the descendfhg current and caries 
away the purified air more quickly, 

A form of apparatus wes arranged to get rid of this separating 
effect of gravitation It consisted of an extremely th&n and flat 
p'ece of metal This tes:-suface was placed vertecally in the 
dust-box The air in passing over this piece of apparatus was 
not caused to take up a Loizontal movement at any part of its 
passage The iesult was that even with a temperature of 
—- IO? C the dust kept ciose to its suface, and no dark plane 
was formed in the descending currente The dark plane in the 
cold descending current seems, therefore, not to be an effect of 
temperature, bu: 15 the 1esult of the action of grafitation on the 
particles under the body A dark plane was, however, observed 
when work.ng with this flat surface when cooled, but 1t was not 
formed ın dusty, but in foggy air, and was fonnd to be due to 
the evapération of the fog paiticles when they approached the 
cold surface 

If æ very little heat, mstead of cold, 1s applied to the 10und 
tube in the previous exper ment, then the dark space under the 
tube rises and encircles the tube and the two currents of clear 
air unite over the tube and form the dark plane in*the upward 
current, Putin addition to this heat has been found to exert a 
repelling effect on the dust This was proved by ptitting the 
thin vertical test suface in the dust-box and heating it, when it 
was found that the dust was repelled from its surface, and a 
dark plane formed in the ascending current, neither of which 
effects was obtamed with cold The dust begins to be repelled 
with the shghtest rise of temperature, and the daik space in 
front of the test surface becomes thicker as the temperature rises 
An experiment ıs then described in which air flowing up between 
two parallel glass plates 1s caused to pass from side to side 
of tne channel by the repelling action of heat at different 
poin's, . 

For tes ing the effects of higher temperatures a platinum wire 
heated by mans of a battery was used The platinum wire was 
bent into a U-shape, the two legs being biought close together 
This wire was fixed in the dust-box with the bend to the front, 
and the legs in*the same horizontal plane, the two copper 
wires to which it was attached beirg carried backwards and out 
of the box By this arrangement a clear view was obtained all 
round the wire, and other advantages secured Experimenting 
with this apparatus it was found that every kind of dust had a 
different sized dark plane With magnesia and other indestruc- 
tible dusts ıt was very thin, with the sulphate dust it was much 
thickei, and with the sal-ammoniac dust thicker still So thick 
was it with the two latter hinds of dust that the dark planes over 
the two legs expanded and formed one plane ®As the paiticles 
could be seen streaming into the dark space under the wires, it 
was obvious that these large dark planes were not caused by 
repulsion, but by the evaporateon or by the disintegration of the 
dust pagticles When making the expermant ın a mixture of 
different kinds of dusts, tke hot wire was surrounded by a series 
of zones of different biightness, and having sharp outlines The 
size of the different zones was determined by the temperature 
necessary to evaporate the different kinds of dust present, and 
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outsıde these zones was another, caused by the evaporation of 
the wate: from the particles 

The conclusions arrived at from these experiments are that the 
downwad dark plane is produced by this separating action of 
gravitation, W the space under the cold body, and that the 
upwWWd dark plane ıs produced (1) by the separating action of 
gravitation, (2) by the repulsion due to heat, (3) by evaporation, 
and (4) by disintegration 

The effect of centrifugal force 1s considered It ıs pointed out 
that as the air, ın its passage over a body such as a tube, curves 
as much in one dnection as ıt does in another, therefore any 
centrifugal effect produced in the one part will be reversed ın 
the other An experiment ıs described in which an air curent 
is caused to curve through 180° in its passage round the 
edge of a thin plate, «nd without any cinving in the opposite 
directi8n, but no decided centrifugal action could be detected 

The motions of the dust pgrticles produced by the repulsion of 
the hot strface suggested that electricity might play some part in 
these phenomena Experiments were made to test this. The 
hot body was insulated and connected with an electroscope , but 
no electrical disturbance was observed, nor could any electrifica- 
tion be got from the dust and hot air streaming up from the hot 
wires ‘The effects of electrification were studied by insulating 
and charging the hot surface The effect was found to be the 
opposite of the heat effect If the potential 1s glight, and the 
temperature high, tffe heat 1s able to keep the dust off the sur- 
face of the body and the dark plane district, but if the temperature 
falls, or the potential ıs mcieased, a point is reached when the 
electrical attraction overcomes the heat effect, and the dust 
particles break in upon and destroy the dark space, 

It was observed that after the dust patticles were electrified 
they tended to deposit themselves on any surface near them, and 
experiments weie made to determine the best conditions for 
purifying air im this manne: It was found to be best done by 
causing as rapid a disgharge of electricity as possible, by means 
of points, surfaces being placed near them to increage the electii- 
fication of fhe dust, and to augment the rate of the curzents of 
air which were driven from the points These surfaces became 
places on which the dust deposited itself before loxing its charge 
A lage flask was found to be rapidly cleaied of a cloud of dust 
by xgeans of a point—the dust being almost entirely deposited 
on the inside surface of the flask If the end of the conductor 
m the flask terminated in a sphere, but little effect was produced 
Electricity has also been found capable of depositing the very 
fine dust of the atmosphere The ar ın a large flask was puri-. 
fied much moie quickly by means of the electric discharge than 
it could have*been by means of an an-pump and cotton-wool 
filter * 

Itis shown that a wet and hot surface repels dust more than 
twice as strongly as a hot diy one From this ıt 1s concluded 
that the heat and moisture in our lungs exeit a protecting influ- 
ence on the surface of the bronchial tubes and tend to keep the 
dust ın the air which ıs eboing and flowing through them fiom 
coming into contact with then surfaces This was illustrated by 
placing a hot and wet surface in a cuirent of dense smoke, where 
it remained some tine without receiving a speck of soot, while 
a similar surface, But cold, was blackened with the smoke — It 
1s pointed out that on account of the irregularities on the surface 
of the tubes, and of the more violent movements of the air in 
the lungs, and on account of curves and yiojecting edges, the 
protection ın the lungs ıs not perfect eStill it ıs thought that 
this 1epelling action at these surfaces must have some influence, 
and ıt seems possible it may explain some climatic effects, as ıt 
is evident that the lungs will be much better protected ın such 
places as Davos Platz, where the air ıs cold and dry, and the 
repelling forces at a maximum, than at places hke Madeira, 
where the ar 1s warm and moist and these forces are at a mini- 
mum This point can, however, only be determined satisfactorily 
by anatomical examinations of lungs which have lived under 
the different conditions 

In the experiments 1t was observed that dust not only tended 
to move away from hot surfaces, but also that ıt was attracted by 
cold, ones, and attached itself to them To study this effect 
glass plates were put in different positions neai the hot? platinum 
wie Very beautitul mmpiesatons of the dark plane can be 
obtained by plagmg a piece of glass vergcally and transversely 
over the hot wire Tie hot air in flowing over the glass, deposits 
its dust on the surface of the plate leaving a cleai line ın the 
middle, indicating where the dustless air of the dark plane had 
passed In this way the dust 1s trapped on the glass to which 1t 
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adheres with some firmness, and not only the impressions but 
the dark planes themselves may thus be preserved ! 

Other experiments to study the repulsion and attraction of hot 
and cold surfaces were made by placing glass plátes on both 
sides of the hot wire An interesting result was obtained when 
the plates were about I mm apart, Using magnesia powder, 
the particles could be seen rising 1n the current, and approaching 
the hot wire , they were then observed to be violently repelled 
towards the cold surface, to which they adhered If there was 
sufficient difference of temperature, not a single particle of dust 
was carried by the current past the hot wire 

A theimic filter ıs then described In this filter the air 1s 
passed through the space formed between two concentric tubes 
One tube 1s hept cold by a stream of water, and the other heated 
by means of steam or a flame, This instrument was shown in 
action, one end of the filter was connected with a glass flask, 
in which the condition of the air was tested So long as the 
difference of temperature was kept up, and the current not too 
rapid, the au passing through ıt showed no signs of producing 
cloudy condensation on the pressure being reduced, showing 
that the filter had trapped all, even the invisible dust particles 

Some experiments on the effect of diffusion on the distribution 
8f dust at the surface of a diaphragm are described When 
carbonic acid diffuses into a space, the dust comes close to the 
diffusing surface, but if hydrogen is the diffusing gas, a clear 
space ıs formed in front of the diaphragm 

An explanation 1s then offeed of the repulsion of dust by 
hot surfaces and its attraction by cold ones It seems possible, 
that the dust fight be repelled ın the same way as the vanes of 
a Crookes’ radiometer, by a radiation effect That this was not 
the true explanation was, however, proved by placing in the 
dust-box a polished silver flat test-surface, one half of which 
was coated with lamp-black, when ıt was found that the dark 
space in front of the lamp-black was not any thicke: than that 
in front of the polished metal  Itis thought that the repulsion 
1s due to the diffusion of the hotand cold air molecules ‘The hot 
surface 1epels because the outward diffusing molecules are hot, 
and have gieater kinetic eneigy than the inward moving ones, 
and asgthe side of the dust particle next the hot suface 1s 
bombarded by a la:ger number of hot molecules than the other 
side, 1t 1s driven away fiom the hot surface The attraction of 
a cold surface 1» explained by the less kinetic energy of the 
outward than of the inward diffusing molecules Some experi- 
ments are referred to, to show that the rate at which gas mole- 
cffles diffuse indicate that this diffusion effect 13 sufficient to 
account fothe repulsion and attraction of the dust 

If the explanation here given ıs correct, then the dust is 
1epelled in the same way as a vane of a radiometer when placed 
in front of a suiface fixed inside the radiometer bulb, and hotter 
than thes residual gas, the principal part of the energy pro- 
ducing the motion being transferred from the hot surface to the 
repelled surface by the kinetic energy of the molecules, and not 
by 1adiation 

Tn illustration of the tendency of dust to move from hot and 
to deposit itself on cold surfaces, the following experiments 
were made Two mirrors, one hot and the other cold, fixed 
face to face and close to each other, were placed in a vessel 
filled with a dense cloud of magnesia, made by burning mag- 
nestum wire After a short time the mirrors were tahen out and 
examined The hot one was quite clean, while the cola one 
was white with magnesia dust In anothei experiment a cold 
metal 10d was dipped into some hot magnesia powder, when 
taken out it had a club-shaped mass of *magnesia adhering to its 
end, while a hot rod attracted none 

This tendency of dust to leave hot surfaces and attach ttself 
to cold ones explains a number of familiar things, among others 
it tells us why the walls and furmture of a stove-heated room 
are always dirtier than those of a fire-warmed one — In the one 
case the air 1s warmer than the surfaces, and in the other the 
surfaces are aarmer than the air This effect of temperature 1s 
even necessary to explam why so much soot collects in a chimney 
It explains something of the peculiar liquid-like movements 
of hot powders, and perhaps something of the spheroidal 
condition 

. For practical applications, gt 1s suggested that this effect of 
temperature might be made available mm many chemical works 
for the condensation of fumes, and that it might also be used 

Specimens of these trapped dark planes were shown at the meeting, 


some of them made of white powder deposited on blackened glass, others 
of charcoal deposited oa opal glass 
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for trapping soot m chimneys A small tiap of this kind was 
shown It consisted of a tall metal tube or chimney, surrounded 
by another tube slightly larger The products of combustion 
are taken up the centre tube and down the intervening space 
The heat of the gases ıs thus made to do its own filterirg 
This apparatus being placed over a smoky lamp, it trapped out 
most of the soot, and deposited ıt on the inside of the outer 
tube This arrangement of apparatus 1s too delicate and trouble- 
some for general use, and it is «ugges'ed that, as by simply 
cooling gases in presence of plenty of suiface much of its dust 
1s deposited, it might be possible and advantageous under 
certain conditions to puufy air by heating and coolirg it a 
number of times, which could be done at a small expense by 
means of regeneiators 

Experiments were also made by discharging electricity into 
the smokeinachimney — This also produced a maiked diminu- 
tion in the blackness of the escaping smoke The supply of 
electricity of sufficiently high potential 1s however a difficulty 
for the present. 





A VAST DUST ENVELOPE? . 
CIENTIFIC men have evinced extraordinary interest in the 

wonderfully brilliant sunsets that bave for some time past 
been observed in different parts of the world — Vaiious theories 
have been advanced, but all are agreed that the real cause 1s not 
yet defimtely determmed At the Brevoort House yestercay, a 
Tribune reporte spent a couple of hours with Prof S P 
Langley, ast onomei at Allegheny Observatory, Allegheny, Penn 
His views upon the topic of the tia ismissibility of light through 
our atmosphere are stated below 

** At first I supposed the sunset matter a local phenomenon, 
but when the reports showed it to have been visible all over the 
world, ıt was obvious that w e must look for some equally general 
cause We know but two likely ones, and these have been 
already brought forward One is the advent of an unusual 
amount of meteoric dust — While something ove ten millions of 
meteorites are known to enter om atmosphere daily, Which aie 
dissipated ın dust and vapour in the uppei atmosphere, the total 
mass of these ıs small as compaicd with the bulk of the atmo- 
sphere itself, although absolutely large It 1s difficult to state 
with precision what this amount ıs But several lines of evidence 
lead us to thmk it ıs approximately rot greatly less thane co 
tons per diem, nor gieatly moie than I,000 tons per diem 
Taking the largest estimate as still below the trith, we mast 
suppose an enormously gieater accession than this to supply 
quantity sufficient to produce the prenomenog in question, and 
it 1s hardly possible to imagine such a meteoric inflow unaccom- 
panied with visual phenomena in the fam of ‘shooting stars,’ 
which would make its advent visible to all Admitting, then, 
the possibility of me*eoric influence, we must consider it to be 
nevertheless extremely 1mprobable 

“There ıs another cause, which I understand has been sug- 
gested by Mr Lockyer—though I have not seen his article— 
which seems to be more acceptable—that of volcanic dust , and 
in relation to this presence of dust 1n the entire atmosphere of 
the planet, I can offe: some Jittle personal experience In 1878 
I was on the upper slopes of Mount Etna, in the volcanic wastes, 
three o1 four hows’ journey above the zone of fertile ground I 
passed a portion of the wintei at that elevation engaged in 
studying the transparepcy of the earth’s atmosphere I was 
much impressed by the fact that here, on a site where the air is 
supposed to be as clear as anywhere in the would, at this con- 
siderable altitude, and where we wee surrounded by snow -fields 
and deserts of black lava, the telescope showed that the air was 
filled with minute dust particles, winch evidently had no relation 
to the local surroundings, but apparently formed a portion of an 
envelope common to the whole earth I was confirmed in this 
opinion by my recollection that Pio* Prazzi Smyth, on the Peak 
of Teneriffe, in mid-ocean, saw these strata of dust rising to the 
height of over a mile, reaching out to the honzon m every 
direction, and so dense that they frequently hid a neigkbouing 
island mountain, whose peak rose above them, as though out of 
an upper sea In 1881 I was on Mourt Whitney, gn Southtrn 
Califoinia, the highest peak in the United. States, unless some 
of the Alashan mountains can nvalit I had gone there with 
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ar expedition from the Allegheny Observatory, under the official 
direction of General Hazen, of the Signal Service, and had 
camped at an altitude of 12,000 feet, with a special object of 
stadying analogous phenomena On ascending theepeak of g 
Whitney, from an altitude of nearly 15,000 feetethe eye looks 
to the east over one of the most barren regions ın the @oild 
Immediately at the foot of the mountain 1s the Inyo Desert, and 
on the east a range of mountains parallel to the Sierra Nevadas, 
but only about 10,000 feel in height Fiom tfe valley the 
atmosphere had appeared beautifully clear But fiom this 
aé-ial height we looked down on what seemed a kind of level 
dust-ocean, "nvisible fiom below, but whose depth was six or 
seven thousand feet, as the upper portion only of the opposite 
mountain range iose clearly out of ıt The colour of the light 
reflected to us from this dust-ocean was cleaily ied, and it 
shetched as far as the eye could ieach in every d'rection, 
although there was no special wing or local cause forgt It was 
evidently lke the dust seen ın mid-ocean from the Peak of 
Teneriffe—somethiyg present all the time, and a permanent 
ingredient in the earth’s atmosphere 

** At our own gieat elevation the sky was of a remarkably deep 
violet, and ıt seemed at first as 1f no dust was present m this 
upper an, but in getting, just at noon, m the edge of theshadow 
of a range of clf» which rose 1,200 feet above us, the sky ım- 
mediately abgut the sun took on a whitish hue On. scrutimsing 
this through the telescope it was found to e due to myriads of 
the minutest dust particles I was here at a far greater height 
than the summit of Etna, with nothing around me except granite 
and snow-helds, and the presence of this dust in a comfaiatively 
calm aw mach mpiessed me I mentioned it to Mr Clarence 
King, then Director of the United States Geological Surveys, 
who was ore cf the first to ascend Mount Whitney, and he 
informed me that this upper dust was probablyedue to the ‘loess’ 
of China, having been boire across the Pacific and a quarter of 
the way around the wold We were atethe summit of the con- 
tient, and the an waich swept by us was unmingled with that 
of tng lower regions of the earth's surface ^ Even'ht this great 
altitude the dust was perpetually present in the air, a d I became 
ccnfirmed in the opinion that there is a permanent dust «hell 
inclosing the waole planet to a height certainly of about threc 
miles (v hee direct ooservation has followed it), and not mepiob- 
ably to a Leight even gieater , foi we have no reason to suppose 
taat ht dust cared up fiom the earth's surface stops at the 
heigh: to which we have ascended The meteorites, which are 
consumed at an average height of twenty to forty miles, must 
add somewhat to this Our observations witn special apparatus 
on Mount Whi:ney went to show that the red gays are tians- 
mitted with greatest facility through om an and rendered it 
extremely probable that this has a very large share in the colours 
of a cloudless say at sunset and sunrise, these colours depending 
largely upon the average size of the dust particles 

** It is especially worth notice that, as far zs such observations 
go, we have no reason to doubt that the finer. dust from the 
eczrths surface is carea up to a surprising alutude I speak 
Fere, not of the grosser dust particles, but of those which are 
so ‘ine as to be individually invisible, except unde: favouring 
circumstances, and which aie so minute that they might be an 
almost unlimited time 12 settling to the ground, even if fiie atmo- 
sphere were to become perfectly quet I have not at hand any 
Gata fo: estimatirg the amount of dust thiown into thean by such 
eruptions as thcse whtch iecently occured in Java and Alaska 
Butit 2s quite certain 1f the accounts we have me not exaggerated, 
that the former alone must have been counted by millions of tons 
and mst in all mobability have exceeded in amount that con- 
tributed by me*eortes during an entire year Neither must it 
be supposed that this will at once sink to the surface again 
Even the smoke of a conflagration so utterly insignificant, com 
paec witi nature's scale, as the burning of Chicago, was, 
according to Mr Clarence King, perceived on the Pacific Coast, 
noi 15 there any improbability that I can see m supposing that 
the euption a; Krakatoa may have charged the atmosphere of 
the whole p.anet (o1 at least of a belt encircling® it) for months 
with pgiticles sufficiently large to scatter the rays of red light 
and*partially absorb the others, and to produce the phenomenon 
that 1s now exc'üng so much peblic interest We must not con- 
clude thet the cause of the phenomenon 1s cetainly known It 
isnot Bait I am inclined to think that there ıs not only no 
antecedent improbabilnty that these volcanic eruptions on such 
an urprecedented scale ar@the cause, but that they are the most 
hixely cause which we can assign ” 











LE ORIGIN OF THE SCENERY OF THE 

ae BRITISH ISLANDS: 

THE jgsular: position of Britain, which we are accustomed to 
-yegard ag an-essential and aboriginal feature of the country, 

is muNely accidental and has not always been maintained. The 
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charts. If the west of Europe were elevated 200ft.— 
wie London Monument—the Straits of Dover, 
sand a large part of the English Channel 
i ry land, If the elevation extended to 6ooft. 
ierely the united heights of St. Paul’s and the Monu- 
whole of the North Sea, the Baltic, and the English 
uld become land. There would likewise be added 
e European area a belt of territory from 100 to 150 miles 
woad, Stretching to the*west of Ireland and. Scotland, A vast 
plain would unite Britain to Denmark, Holland, and Belgium, 
and woulf present two platforms; of which the more southerly 
would stretch from what-are now the Straits ot Dover northward 
o the northern edge of the Dogger Bank. *The steep. declivity 
drating the two plateaux is doubtless a prolongation of the 
urassic and Cretaceous escarpments of Yorkshire, Itistrenched 
‘at either end by marked. depressions, of which the western isa 
"magnificent valley through which the united waters of the Rhine 
and Thames would flow between the Dogger Bank and the York- 
“shire cliffs. The ed&tern gap would allow the c8mbined Elbe 
‘and Weser to escape into the northern plain, Possibly all those 
rivers would unite on that plain, but, in any case, they would fall 
intoa neble fjord which would then be revealed following the 
m coast line of Norway. Altogether an area more than 
thrice that of Britain would be added to Europe. By a total rise 
f 1,800 feet, Britain would be united to the Faroe Islands. and 
and; while éhe Arctic and Atlantic Oceans would be separ- 
. From its position on the oceanic border of a continent, 
has been exposgd to a great variety of geological change. 
‘a position marine-erosion and deposit are*most active, 
and a slighfupheaval or depression, which would have no sen-ible 
effect in the interior of a continent, makes all the difference 
between land and water.. Moreover, there appears to be a tend- 
‘to. special disturbance along the edge of.an.ccean. America 
s the mast marked. proofs. of this tendency, but. in. the 
| Scandinavia and its prolongation into: Scotland and 
re here appear to be traces: of similar ancient ri$ging up 
f the oceanic border of Europe. 
OU There is a remarkable convergence of geological formations in 
| Britain, each carrying with it its characteristic scenery. The* 
rugged crystafline rocks of Norway reappear in the Scottish 
Highlands ; the fertile Chalk, with its smooth downs and gentle 
escarpment, stretches across to us from the north of France ; 
the great plains of North Germany, strewn with the debris of 
‘the northern hills, extends into our eastern lowlands; even the 
volcanic plateaux of Iceland and. Faroe are prolonged into the 
Inner Hebrides and the north of Ireland. 
s ‘The present surface of Britain is the result of a long; compli- 
‘cated process in which underground movements, though somer 
times potent, have only operated occasionally, while superficial 
erosion has been continuous, so long as any land has remained 
-dboveWhe sea. The order of appearance of the existing features 
is not necessarily that of the chronological sequence of the rocks. 
[he oldest formations have all been buried under later accumula- 
tions, and their re-emergence at the surfgce has only been brought 
"aboutafter enormous denudation. In its general growth, Britain 
ike the rest of Europe:has, on the whole, incfeased from the north 
"by successive additions along its southern border. The oldest 
avals ridged 
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'aleeozoic.rocks. into folds running north- 
co and s south-west, as may yet beseew in Scotland, 
. $n the Lake Country, and in Wales, ‘By a later series of folds 
the younger Paleozoic rocks were thrown into north and south 
sand east and «vest ridges, the latter ‘of which still powerfully 
. affect the topography in southern Ireland, and thence through 
South Wales and Belgium. An east and west direction was 
followed by he more important subsequent European disturb- 
ances, such as those that upheaved the Pyrenees, Jura, and Alps, 
Some.of the latest movements that have powerfully affected the 
“development of our scenery were those that gave the Secondary 
rocks their gengral tilt to south-east. Itis very doubtful if any 
part of the existing topography can be satisfactorily faced back 
:yond middle or older Tertiary time. The amount of erosion 


istract of the first of five lectures by Archibald Geikie, F, R. S., Director- 
f the Geological Survey, given at the Royal Institution, January 2g. 



















relation.of Britain with tlie Continent is well shown by the | 
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of some of the hardest rocks of the country since that date has 
been prodigious, as may be seen in the fragmentary condition of 
the voleanic plateaux of the Inner Hebrides. 

The main topographical features of Britain may be arranged 
as mountains, tablelands, valleys, and plains. All our moun- 


| tains are the effect of erosion on areas ofjland successively upheaved 








above the sea. Inthe development of their forms, the general 
outlines have been mainly determined by erosion independen 
of geological structure ; while the details have been chiel ic 
by structure, but partially also by the rate/and kind of | 
Ruggedness, for example, has resulted primarily from si 
but has been aggravated by greater activity of erosion, The moun 
tainous west, with a greater rainfall and steeper slopes, is more: 
rugged than the mountainous east. The tablelands of Britain 
are of two orders—1, those of deposit, which may be either (a) 
of sedimentary rocks, horizontal or nearly so, as in the millstone 
grit and Jurassic plateaux of Yorkshire, or (4) of volcanic rocks, 
as in the wide plateaux of Antrim, Mull, and Skye; 2, those 
of erosion, where, as the result of long-continued degradation, 
a series of plicated rocks has been cut down into a more or less 
uniformly level surface, as in South Wales. By the elevation of 
such a surface into a high plateau, erosion begins anew, and the 
plateau is eventually trenched into a system of ridges and 
isolated hills, as has happened in the Highlands, The valleys 
of Britain are the result of erosion either (2) guided by geological 
structure, as in what are called longitudinal valleys, that is, 
valleys which run along the strike or outcrop of formations, as 
the Great Glen and Glea Spey in Scotland aud the valleys of the 
Trent and Aven in England; or (4) independent of geological 
structure, as in thetransverse valleys which embrace the great 
majority of British examples. Our plains have been produced 
by ‘the spreading out of detritus by thé operation of rain and ^ 
rivers, as in river terraces and alluvial plains ; by the sea, as 
in. raised beaches; or by: land-ice and floating-ice, as in the. 
glacial drifts of the Lowlands. The existing watershed of 
Britain is profoundly significant, affording a kind of epitome 
the. geological revolutions through which the surface of the — 
country has passed. It lies nearer the west than the east coast. 













The western slope being thus the steeper, as well as the more 


rainy, &osion must be greater on that side, and consequently 
the watershed. must be slowly moving eastward, Probably the 
oldest part’ of the watershed is. to. be. found in the Highl 
where its trend from: nortli-northi-east to south-south-we: 
determined by the older Paleozoic upheaval. Its continuity has < 
ben interrupted by the dislocation of the Great Glen, After. 
quitting thg Highlands it wanders across the Scottish Lowlands 
and Southern Uplands, with no regard to the dominant geological 
structure of these districts, as if, when its course was originally de- 
termined, they hgd been buried under so vast a mass of superin- 
cumbent rock that their structuredid uot affect the surface. Running 
down the Pennine Chain the watershed traverses a region of 
enormous erosion, yet from its general coincidence with the line 
of the axis of elevation, we may perhaps infer that the anticline 
of the Pennine Chain has never been lost under an overlying 
sheet of later undisturbed rocks. The remarkable change in the 
character-of the watershed south of the Pennine Chain carries us 
back to the time when the great plain. of the Secondary rocks of 
England was.upraised.with-a gentle inclination to east and south- 
east. The softer strata. between the harder escarpment-forming 
members of the Jurassic series and the Paleozoic rocks of the 
Pennine Chain were worn away, and fwo rivers carrying. off 
the drainage of the southern end of that. chain flowed in oppo- 
site directions, the Avon turning south-west and the Trent north- 
wards. By degrees these streams moved away across the 
broadening plain of softer strata as the escarpments emerged 
and retreated, At-the same time streams collected the draina 





from the uprising slope of Secondary rocks and flowed south- a 


eastward. Successive lines of escarpment have since been 
developed, and many minor watersheds have arisen, while the 
early watershed has undergone much modification, these various 
changes poiftfing to the continuous operation of running water. 
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searches on the Electric Discharge with the Chloride of Silv 
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SECOND Postrcript TO Pag T. IV. “PHIL: TRANS," Parr IL, | These results were obtained at the Royal Institution ; since 
Vor. CLXXIV. f | the removal of the battery to n. la paratoi we tad not, : i the 
Striking Distance-—In a postseript to Part IV. of'our re- | date of the postseript to Part IV. of our researches, charged up 
sending ae stated that, with 14 on cells, partly of the rod | the whole of it. Recently, however, he? hare Pi the batery z 
form, partly of the chloride-in-powder form, the length of the | thorough order, by scraping the zinc ro ils 9 Nes $e d jw 
spark between paraboloidal points was 0'7 inch (17/8 mm.), | charged up and added newly made up cells to bring up the tal . 
and between a point and disk 0'62 inch (1577 mm.), and that | to 15,000 cells, all of the rod form. , A ks M 
it does not appear, therefore, that the law of the spark being as | Having the whole 15,000 cells. impen ect order, Hd n 
the square of the number of cells holds good heyond a certain | that it would be desirable to make fresh determinatfons of the 


number, | striking distance, increasing the potential a thousand cells at a 
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time, between two very slightly convex disks (planes), a poiut | 
and disk, and two paraboloidal points, These pBEnts are one- 
eighth of an inch (3'175 mm.) in diameter, and three-eighths | 
of an inch (9°§25 mm.) long. In the case of a point and | 
disk, the point. was like one of those used for two points, and | 


* 

| lathe, mentioned in Part I. of our researches,” and thus to 

I 

| 
the disk was 1,44 inch [37334 cm.] in diameter. The two | 

1 

i 

| 


restore them to a true paraboloidal form. |^ 
Results were obtained which are plotted down inthe diagram, 
The several results, the different sets being distinguished by 
plain crossts or crosses with a dot, are laid down on the diagram, 
Fig. 1, to which are also added ojher results already published 
from former experiments; these latter have a ring on one of the 
members of the cross. " : ds 


planes used were 145, inch [3334 em.] in diameter. — *| 
As the points, particularly the negative, are deformed by the | 
discharge, the precantion was taken to touch up the point after 


í ? i $ 2 We are at present making experiments in order to prevent the deposit of 
each discharge in the shaping-tool, scre xed to the mandril of the P p 


| oxychloride of zinc on the znc rode by covering the charging fluid with a 
| jaye: of paraffin off, | j 
| 7 Phil Transa parti. vol. clxix. p. 79, separate copy p. 25.7 





> Phil Trans., part ii vol. clexiv. 7, 477, se; acate Copy p 249. 
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From these curves were deduced the numbers given in Table 
I,II,III mn CG S umts 


TABLE I — Two Disks 
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E MÈ in 


Stnking 
distance in 


Difterence of 
potentia! per 


In ensity of force 

















volts centimetres cenene Electro- Electro- 

ly S magnetic static 
1,000 O 0205 48,770 488x10? | 163 
2,000 o 0430 46, 500 465 » 155 
3,000 o 0660 45,450 455 » 152 
4,000 0 O9I4. 43,770 438 5, 146 
5,00 O I176 v 42,510 428 » 142 
6,000 o 1473 40,740 407 » 136 
7oo0* | o 1800 * 38,890 389 , 130 
8,000 o 2146 37,280 373 » 124. 
9,000 0 2495 36,070 por ,, 120 
10,000 0 2863 34,920 349 » 116 
11,000 O 3245 33,900 339 » II3 
12,000 © 3566 33,652 337 » 112 
13,000 -| 0 4068 31,957 320 5 107 
14,000 © 4463 31,369 314 » 105 
15,000 o 4882 30,725 307 $ 102 
15,450 O 5029 30,722 307 » 102 





‘Taste II.—A Paraboloudal Por 


nt and a Disk 





EMF in 
volts 


Striking 
diftance in 
centimetres 


0 0123 
o 0567 
© 1379 
O 2447 
O 4029 
^o 5631 
o 7039 
o 8447 
© 9709 
* 1 0874 
1 1990 
I 3058 
1 4078 
Y 5145 
I 6116 
1 6600 
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Difference of 

potential per 

ceritimetre 
Volts 


81,103 
35,274 
21,755 


16,347 
12,410 


10,655 
9,945 

* 9,471 
9,270 
9,196 
9,174 
9,190 
9,234 
9,244 


1 9,307 


9,307 


Electro- 
magnetic 
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8 11 x 10? 


353 » 
218 ,, 











TABLE III —Zwo Par aboloual 


Ponts 


Intensity of force 
, 


Electro- 
static 








*- In ensity of force 
S nhin Difference of |. 
EMET iano | Perea | aoa 
centimetres Vols E'ectro- | Electro- 

m gnete stat c 
~ ale - 
1,000 0 0173 57,866 5 79x10? | 193 
2,000 O 0493 40,568 406 ,, 135 
3,000 o 1282 23,409 234 » 78 
4,000 o 3078 12,996 I 30^, 43 
5,000 . 9 5107 9,790 098 ,, 33 
6,000 o 6845 8,766 o88 ,, 29 
7,000 o 8496 8,239 082 ,, 27 
$0000 | 10117 7,908 079 » 26 
9,000 I 1602 7:757 078 , 26 
10,000 I aod PA o 77 » e 2 

11,000 I 3130 37 078 ,, 
12,000 1'5243 °7,873 079 55 26 
13,000 1 P 7,990 |eo080 , e 27 
14,000 I 7146 8,165 082 ,, 27 
15,000 I 7961 8,351 084 ,, 28 
15,450 1 8500 8,3 084 ,, 28 
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An inspection of the diagram, drawn on a reduced scale from 
the curves as originally laid down, shows that the curve foi 
approximate planes (slightly convex, to inswe the centres being 
the most prominent) is continuously concave, whereas those for 
both point and disk and two points are concave only for a certain 
distence, and then turn off and become convex Moieover, 1t 1s seen 
that the intensity of force per centimetre decreases continuously up 
to 15,450 volts in the case of planes, but that, ın the case of a 
pomt and disk, and also in that of two points, the decrease 
ceases after a certain potential has been reached, and that then 
it Increases so as to become nearly a constant quantity Between 
a point and a disk the potential per centimetre at 9,000 volts 
and beyond is very nearly 9,200 , consequently, if the law holds 
good, to produce a spark 1 decimetre (3 94 inches) long, 92,000 
volts, one 1 metre (39 37 inches) long, 920,000 volis,! and a 
flash of lightning 1 kilometre (o 621 mile) ın length, a potential 
of 920,000,000 volts would be required, but this potential wculd 
be lessened by the dimunution of the atmospheric pressure at the 
height of a kilometre, namely 607 4 mm. (799,210 M), or a 
mean pressure of 713 8mm (939,211 M) between 1 kilometre 
and the earth Taking the mean pressure 939,211 M, it would 
require 864,000,000 volts to produce a dischaige between a cloud 
(regarded as a point) 1 lalometre high and the earth 

It ıs extremely difficult to conjecture how a cloud can become 
chaiged to such an enormous potential, unless the charged mole 
cules balance each other (as those of a stratum in a vacuum tube 
may be conceived to do) until a disturbing cause breaks up the 
arrangement , and then the whole of them are discharged in one 
direction with ¢heir aggregate potential 

We may add that less than 15,000 cells would not have sufficed 
to make out the fact that the intensity of force to produce a dis- 
charge between a point and disk or two points becomes a 
constant afte: 9,0co to 11,000 cells has been reached 

The following table gives the ratios of the striking distances 
between a point and a disk and two pomts respectively, taking 
those between two disks as unity And also the relation between 
the striking distances between a point and a disk and between 
two points, taking those between a pomt and a disk as unity 


























$ 
Ratio between | Ratio between | Ratio between two 
Cell point and disk | two points and points and that 
= to that between | that between between a point 
two disks two disks and disk 
z — ENS —— 
With 1,090 o 60 o 84 I 40 
» 2,C00 I 32 I I5 o 87 
» 3,000 2 09 I 94 o 93 
» 4C0OO > 268 337 1 26 
» 5,000 3 42 4 34 1 27 
n ooo 3 82 465 I 22 
» 7,000 391 472 I 21 
, 8,000 394 47 I 20 
» 9,000 3 89 4 65 I 20 
s, 10,000. 3 80 , 4 5I I I9 
» 11,000 , 369 4 35 118 
» 12,000 358 4 18 117 
» 13000 , 3 46 4 co I 16 
s, 14,000 3 39 3 84 II3 
3 15,000 3 30 368 I I2 
A Mean 1 16 








The stiiking distances from which the above 1atios are celcu- 
lated are those obtained fiom the smoothed curves 


January 17 —** Evidence of a Large Extinct Australian Lizard 
(Notiosaurus dentatus, Ow ),” by Sir Richard Owen, KCB, 
F RS., &ce* 

This evidence ıs based on a small fragment, seemingly of coal, 
with roots of two teeth adherent thereto, transmitted to the author 
from the Department of Mines, Sydney, New South Wales, 
but stated to be from a Pleistocene deposit The author had 


*: To produce a spark between a pint and a disk used for example as the 


dischargers “of an induction coil— 
It would ae mEMF 


Jn length volts 
1 1nch 23 367 
1 foot 280,400 
i yard 841 2,0 
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noted that vegetable fossils fiom the same formation and 
locality presented a similar jet-hlack colour, and glistening 
petrified fracture The paper details a series of compaiisons 
with known recent and fossi] Saurians The size and stated 
exterior of the teeth suggested, at first crocodilian affinity But 
closer compatisons, aided by application of the microscopic test 
to the tissues of both the bone and tooth, led to a conclusion of 
the affimties of the fossil 1eptile 1epresented by the fragment of 
mandible and attached parts of teeth It was equal in size to 
the extinct horned lzaid Avegalanza, which had an amature 
of the mouth like that of a tortoise — Aezzosaz: us was a toothed 
and pleurodont lizard, like the large existing Mydrosaurus of 
Australia, but of more than twice 11s size 


Linnean Society, January 17 —Su John Lubbock, Bart, 
president, in the chan —Mr A S Pennington was elected a 
Fellow of the Society —Di R C A Prio exhibited and made 
remarks on a series of useful timbeis fiom Buitish Guiana 
These weie all haid woods, among which may be mentioned the 
“ greenheait” (Nectandra 200162) , the ** ducalibolly," a rae, 
1ed wood used ın the colony foi fumture, *wamaia," a very 
hard wooded tree sixty feet high, used by the natives for clubs, 
&c , ''letterwood? (Brosemum aublet), useful for inlaying 
and making very choice walking st cks, ‘‘ hyawabolly” (@x- 
Phalobium lambe ti), a rare tree of twenty feet high, known 
commercially as zebra wood —Mr H N Ridley diew attention 
to a fasciatea branch of holly from Herefordshue, m which 
certain of the leaf-branches were c u:ously inter woven.—4A. pre- 
sumed portrait of. Linnzus, in oil, was exhibited on behalf of 
Mi F Piercy —A paper was real by Mr J @ Baker, viz a 
review of the tubei-bearing species of Solanum As they stand 
in De Candolle’s ** Prodromus " and other botan:cal works, the 
tuber-bearing Solanums are estimated as belonging to twenty 
distinct species Mr Baker thinas that not moie than six of 
those are really distinct, viz (1) Solanum tuberosum, a native of 
the dry, high regions of the Andes from Chih northwards to 
Venezuela, 1eappearing in other varieties in Mexico and the 
Rocky Mountams, (2) S magla, an inhabitant of the damp 
coasts of Chili, as far south as Jat 44° to 45°, (3) S commersont, 
a low-level plant of Uruguay, lately introduced as g novelty 
under the name of S ol»endm, (4) S cardtopaylium, a httle- 
known species from the Mexican lughlands, (5) S jemesu, a 
native of Mexico and the Rocky Mountains , and (6) S axycar- 
2um, a native of Central Mexico The two last have tke tubers 
very small All our cultivated races of potato belong to S 
tuberosum , but the plants gathered by Darwin in the Chóhos 
Archipelago, and that expermmented upon by Solme gt Chiswick, 
are both S magka The author attributes the deterioration of 
the potato partly to its being cultivated in too humid climates, 
and partly to the tuber having been unduly e&-imulated at the 
expense of the othe oigans of the plant ^ There,are many 
hundred species of Solanum known which do not produce 
any tubeis, but maintain ther ground in the world by 
their seeds alone, and he urges that, in order to ex- 
tend the power of climatic adaptation of potato species, 
(2, (3) and (4) should be broaght into cultivation and 
tied. both as pure specific types and as hybridised with 
the numerous forms of S fuóerosss) — he next paper read 
was by Mr A D Michael, on the ‘‘Hypopus” question o1 
life history of certain Acarina From a careful series of experi- 
ments and observations he concludes that true ‘‘ Hypop1" aie 
not adult ammals, but only a stage, or heteromorphous nymphs 
of Zyroglyphus and allied genera Nor do all mdividuals 
become ‘‘ Hypopi,” which latter stage takes place durmg the 
second nymphalecdysis It seems a provision of nature foi the 
distribution of the species irrespective of adverse conditions 
** Hypopi" are not truly parasitic, nor confine themselves to any 
particular insect A new adult form described 1s called by the 
author Disparipes bomb: and he believes there are othe: species 
of the genus — Donnadieu's bee parasites are admited to be 
adults, though itis uncertain if they are identical with Dufour’s 
Trichodactylus —Dr M C Cooke made a communica-ion on 
the structure and affinity of Stherta pocula Its position has 
hitherto been unquestioned, since onginally described by 
Schweimitz 1n 1825 Dr Cooxe, however, shows from micro- 
Scopical exammation that structurally 1t is Hymenomycetal, anc 
not Ascomycetal, being allied to*the genus ZeZyperes or Poro- 
thelium He designates it as Polyporus (Mesopus) poculus, 
Schwein , allied perhaps m habit to P pendulus, but 1n substance 
to P rhipidium —A paper by Mr W Joshua was read, viz. 
notes on some Burmese Desrud.ez, m which he fgures and 


desciibes new and interesting species —Novitates Capensis was 
the title of a paper by Mr Henry Bolus, and mainly confined to 
Ciagnoses of new or rare orchids from South Africa, 


Institution of Civil Engineers, January 22 —S18 Frederici 
Biamwell, F R S , vice-president, m the chair —The paper read 
was on the adoption of standard forms of test-pieces S bars 
and plates, by Mr William Hackney, B Sc , Assoc M Inst C E 

EDINBURGH . ° 

Royal Society, January 7 —T Stevenson, CE, vice- 

president, in the chair —Papeis were read on the approximation 
o the10ots of cubic equations by recuiimg chain fractions, by 
Mr E Sang, and on the researches of M E de Jonquiéres on 
penodic contmued fractions, by Thomas Mur, M A The 
author showed that the results whicheM. de Jonquiéree 15 from 
time to time communicating to the French Academy aie merely 
particulai cas-s of a more general*result which he communicated 
to the Society some years ago —A paper was also 1ead on new 
forms of nerve te@minations in the skin of mawmals, by S 
Hoggan, M D , the latter beng communicated by Piof Turner 
—A second papei was laid on the table on a diagnosis of the 
phanerogamous plants of Socotra, by Piof Bayley Balfou. —A 
communication was read on the Tunicata of the Porcupine Ex- 
pedition by Prof Herdman —An arrangement of the metals in 
an electio-ffictional seiies was submitted by A Macfailane, 
MA,DSe Astheresult of a large number of quantitative 
experiments, he found that the arrangement of the metals 
according to the amount of negative electricity produged upon 
them by aconstant amount of fiiction (without abrasion) is as 
follows —Gold, 181, platinum, 136, tin, 126, silver, 102, 
copper, Ico lead, 62, nickel, 59, brass, 59, iron, 56, 
aluminum, 50, zinc, 45, magnesium, 43, antimony, 38 , 
German silver, 32, bismuth, 22 
e 
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\ JURASSIC ROCKS UNDER LONDON 


N two previous occasions! the attention of the readers 
of ‘NATURE has been directed to the facts which 
have been revealed by deep borings in search of water 
under London In the first of these communications it 
was shown how completely the predictions of geologists, 
as to the nature, succession, and thicknesses of the dif- 
ferenj strata under Rondon had been verified , and in the 
second the question of the possibility of finding workable 
coal-se@ms beneath the ‘metropolitan area was discussed 
at some length FS 
Quite recently, however, a new boring has been put 
down within the London Basin, which has made known 
so many new facts of surpassing interest to the geologist, 
and has at the same time furnished them with new data, 
tending to modify their former conclusions*on some 1m- 
portant problems, that it may be well to recur to the 
subject in the pages of this journal, and to give a short 
accouñt of these remarkable discoveries 
The growing wants of the town of Richmond in Surrey 
have caused the local authorities of that place to seek an 
augmentation ef their water-supply by carrying to a much 
greater depth a well which had some years ago been put 
down into the Chalk This has been done By boring by 
Mather afd Platt's flat-rope system, the work being done 
under the direction of Mr C Homersham, C E ,andat the 
present time a depth of 1308 feet has been attained Not 
only 1s this well actually a few feet deeper tharethe famous 
well at Kentish Town, which was carried 1302 feet beneath 
the surface, but, commencing as it does near the level of 
the Thames, it reaches, reckoning from the Ordnance 
datum line, a level more than 1 50 feet lower than that 
of any well fitthe:to sunk within the London Basin 
Up to the present time only insignificant supplies of 
water have been obtained, but it 1s to be hoped that as 
the work is carried on this spirited enterprise may meet 
with the success it so well deserves To the student of 
London geology it has already afforded a number of facts 
of wonderful novelty and interest 
The succession of strata found in this well was as 
follows — 





Made ground and gravel 10 
———— 
dei Woolwich and Reading Series ie 
ae hanet Sand 234 
Chalk with flints 
Cretaceous, Grey M 671 
$887 feét l Upper Greensand 16 
« \ Gault 2013 
Neocomuan (?) Io 
* Great Oolite 874 


New Red Sandstone and ** Marl" ° 60° 
The lines indicate unconformable breaks in the series 
of strata, and* the lapse of enormous periods* of time 
between the deposition of the beds which they separate 
Down to the base of the Gaftlt the order and thick- 


* See NATURE, vol xvi p 2,and vol xxv pp 311, 361 
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nesses of the several formations was exactly what would 
be predicted by any geologist conversant with the details 
of London geology Some very interesting facts concern- 
ing the divisions of the Chalk strata under London have, 
however, been made out for the first time by the study of 
the admirable series of "cores? brought to the surface 
during these boring operations. 

But it 1s with respect to the strata found lying beneath 
the Gault that the greatest amount of interest has been 
excited among geologists 

The Gault clay has at its base the usual band of phos- 
phatic nodules, the so-called “coprolites,” and beneath 
this was found a series of beds, ten feet in thickness, the 
nature of which 1s peculiar, while their age 1s somewhat 
problematical 

These beds appear in fact to consist of materials derived 
from the weaiing away of the rocks on which they repose, 
‘ut include fragments of other rocks evidently brought 
from a distance They contain many * derived fossils," 
greatly fractured and waterworn, but very few of its 
organic remains are of the age of the deposit itself, 
and serve fo fix its geological age From a considera- 
tion of the whole of the evidence in this case, how- 
ever, this series of rocks, ten feet in thickness, may be 
referred with considerable probability to some part of the 
Neocomian period Unfortunately the typical Lower 
Greensand was wholly wanting, and the expected supplies 
of water from this source were therefore missed 

But immediately beneath this peculiar and somewhat 
puzzling stratum, deposits of great interest to the geologist 
were fhcountered They consisted of thick beds of oolitic 
limestone, with some subordinate beds of clay, fuller’s 
earth, and sandstone, the whole having a thickness of 
874 feet A few fossils, for the most part very imperfect, 
were found in the limestone, but one of the clay bands, 
when carefully washed, proved to be veritable “El Dorado” 
to the paleontologist It was seen to be crowded with 
specimens of eBrachiopods, Bryozoa, Echinodeims, and 
other organisms, all of them in the most exquisite state 
of preservation It 1s evident that these organisms which 
flourished upon the floor of the sea were killed and over- 
whelmed by a sudden influx of muddy sediment The 
species found in this interesting bed of clay, which ıs only 
six inches in thickness, are similar to those which occur 
in the Bradford Clay of Wiltshire, and the Calcaire de 
Ranville of Normandy _ It 1s evident, therefore, that the 
deposit which contains them 1s of the age of the Great 
Oolite These great oolite strata are found to rest directly 
on the Trias,— the Inferior Oohte, Lias, and Rhetic bein 
absent 

Now no strata of the age of the Lower Oolites were 
before known to exist under the London Basin, though it 
1s but fair to remember that Mr Godwin-Austen, in his 
celebrated essay on the probable existence of coal under 
London, distinctly pointed out the possibility of the exist- 
ence of such deposits 

In the boring which in the year 1878 was put down at 
Messrs Meux’s Brewery in the Tottenham Court Road 
seme anomalous strata about 64 feet ın thickness were 
found lying between the Gault Clay and the Devonian 
rocks in which that boring terminated From some 
obscure casts of fossils detected 1n these beds, they were, 
at the time of their discovery, referred to the Neocomian 
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But a careful re-examination of the question shows that, 
like the beds above described at Richmond, they ceitainly 
belong to the Gieat Oolite, though they were deposited 
under shallower water conditions than their equivalents at 
the latte: place, and were perhaps, in part at least, of 
estuarine origin 

The Trias 1s another formation which has not hitherto | 
been certainly detected under London It 1s true that 
some geologists think that the rocks reached in the 
Kentish Town and Crossness borings belong to that for- 
mation, but this identification 1s disputed by some very 
eminent authorities Although no fossils have been found 
in the red and variegated strata of the Richmond boring, 
yet their mineral characters are such as to leave scarcely 
any room for doubt that they belong to some pait of the 
«t Poikilttic" or New Red Sandstone system They con- 
sist of coarse and fine grained sandstones, often exhibiting 
false-bedding, which alternate with red and variegatede 
clays or  marls" It will be of great interest to geologists 
if it can be determined upon what member of the Palæo- 
zoic rocks these Triassic strata 1epose. 

The result of the deep boring at Richmond 1s to show 
that while the water-bearing stiata of the LoWei Green- 
sand do not extend so far northward as Richmond, other 
unexpected deposits do exist beneath that town During 
portions of the Triassic and Jurassic, petiods the great 
Palzozoic 11dge, stretching between the Mendips and tke 
Ardennes, was in part or wholly submerged, and thus we 
find deposits of these ages along its flanks The relation 
of the Great Oolite under the central and southern metro- 
politan district are strikingly similar to those of theeLower 
Oolite in the Boulonnais Taking into consideration the 
proved thickness of the Upper and Middle Oolites in the 
* Wealden boring” at Battle, we most be prepared to find 
the Palaeozoic axis, with its possible coal-beds, at a coy- 
siderably greater depth beneath the surface in the southern 
half of the London Basin than had hitherto Been an- 
ticipated à 

Although no beds of Middle Oolite age have as yet 
been found under the London Basin, yet, that Strata of 
this period were originally deposited there, we havea very 
interesting and curious proof Among the beds of the 
Lower Greensand of the North Downs,between Sevenoaks 
and Farnham, we often find deposits consisting of such 
coaise materials as almost to merit the name of con- 
glomerates These consist in great pait of waterworn 
fragments of hard and sub-crystalline rocks, evidently 
derived from the great Palaeozoic ridge lying to the north 
Mingled with these pebbles are great numbers of exces- 
sively eroded but sometimes still recognisable fossils evi- 
dently washed out of beds of Lower and Middle Oolite 
age The former, as we have just showed, have now been 
detected under London , but such 1s not the case with 
the latter, which may not 1mprobably have been wholly 
1emoved by denudation before the deposition of the Cre- 
taceous strata 

In one of the articles referred to at the commencement 
of this notice, it was pointed out that not only might coal 
be found at workable depths unde: London, but that, 
when discovered, this coal would probably be of the 
anthracite variety Now although no beds of coal have 
hitherto been found in place beneath the metropolis, 
yet the Richmond bormg has yielded striking and un- 
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mustakable evidence as to the presence and nature of 
the coal seams under the London Basin, In several 
of the deposits pebbles of coal-measure sandstone 
with fragments of anthracite have been detected *From 
this interesting fact ıt may be justly inferred that wle 
the beds 1n question were being deposited on the flanks 
of the old Paleozoic ridge, portions of that mdge con- 
sisting of Carboniferous strata and contaming seams of 
anthracite rose above the level of the sea and yielded the 
fragments mentioned Thatthe source of these fragments 
was not very distant may be inferred fiom the brittleness 
of anthracite, which certainly could net have travelled far 
Thus a: last the prediction of geologists has been verified, 
and coal has been found undere London, though as yet 
unfortunately not in situ joun W Jupp 





MENTAL EVOLUTION IN ANIMALS 

Mental Evolution in Animals By G J Romanes, MA, 

LLD, FRS, &c With a Posthumous Essay on 

Instinct, by Charles Darwin. (Lorfdon C Kegan 

Paul & Co , 1883) 
rF the present volume Mı Romanes redeems a pait 

of the promise which he gave us in his "Animal 

Intelligence” He traces in its mam outlines the deve- 
lopment of mind in the lowe animals — Thg other part of 
the promise, to follow the course of mental development 
in man, will,be fulfilled in another werk We think it 
well that the autho: has thus divided his tagk Each 
divisio 1s of sufficient magnitude to require a separate 
volume, and though as an evolutionist Mr Romanes would 
of course maintain the continuity and identity of the pro- 
cess of mental evolution from its first obscure manife$ta- 
tions ine the lower grades of animals up to its highest 
present point of attainment in civilised man, he would 
probably allow that the two stages of the process, the 
sub-human and the human, are sufficiently dwferenced by 
the difference in the degree of complexity of The factors 
involved To this ıt may be added that the detailed 
study cf each of these two stages of mental life requires a 
body of knowledge of its own, a special modification of 
psychological method, and a particular kind of psycho- 
logical interest 

In the present work the autho: has to face a much 
more cifficult task than that which he undertook in his 
earlier volume This no doubt had its difficulues™ For 
in whaz we call the ‘‘observation’’ of mind, whether in 
out fellow-men o1 1n the lower animals, a process of in- 
ference 1s mvolved , and when the action to be psycho- 
logicaiy interpreted is far removed from thé ordinary 
types of human action, this process is one of peculiar 
difficulty But in the earlier work inference or interpre- 
tation played a subordinate part Here, however, it 
becomes the main problem In order to connect the facts 
asceitained and to present a systematic view of mental 
life as a whole, we must have clear notions respecting 
the nature of mind in general, as well as of its several 
phases, which we mark off by the names of the faculties 
perception, imagination, &c elt 1s not too much to say 
that in can ying outethe task of tracing the evolution of 
mind m the lower region an inquire? needs to combine 
the special aptitudes o$ a naturalist with those of a 
psychologist 
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Readers of the earlier writings of Mı Romanes are well 
aware that he possesses a considerable skill in psycho- 
logical analysis , and the present volume amply justifies 
the Pigh expectations in this 1espect which his othe: works 
Pad excited He shows acuteness and now and again 
subtlety But ingenuity is invariably kept in check by 
that toosuncommon quality, sound common sense He 
does not strain after originality, but rather takes pleasure 
in affiliating his views on the doctrines of recognised 
masters of the science The reader has throughout the 
conviction that the writer has a disinterested enthusiasm 
for his subject, and cares much mote for adding to the 
store of well-ascertained truth than for adding to his own 
reputation as a contributor to this result In all this he 
seems to have caught something of the spirit of his 
favourite master, Charles Darwin, of whose valuable 
work in animal psychology the present volume 1s to so 
large an extent a continuation 

At the very outset Mr Romanes has to face a question 
which makes ugusual demands on the inquirer’s sobriety 
of Judgment What are we to include under the head 
of mind? How far down in the zoological scale can we 
confidently maintain that mind is to be found? And by 
what criterion are we to ascertain its presence? The 
student of psychology need not be reminded that even 
competent waiters have grown confused in seeking to 
demarcate the area of mental phenomena, whether as 
presenting thems®lves ın connection with aesingle organ- 
ism, or with the sum of organic beings A trained psy- 
chologist ike G H Lewes used the terms “sensibility ” 
and “ sentience” m a way that left his readers perplexed 
as to whether he was speaking of a psychicalgphenomenon 
properly so called, that 1s, a mode of feeling, or simply 
of a physiological phenomenon, actions of tht nervous 
system or nervous processes Mr Romanes has steered 
clear of this confusion He rightly criticises Lewes’s ute 
of the tejfh "sensation," and confines it to its proper 
subjéctive signification — Mind being thus coextensive 
with feeling or states of consciousness, the author pro- 
ceeds to lay down a criterion for ascertaining its presence 
1n any given case It is as follows —“ Does the organism 
learn to make new adjustments, or to modify old ones, in 
accordance with the results of its own individual expe- 
rience?” Otherwise expressed, it ıs the manifestation of 
choice, choice being proved by “the antecedent uncer- 
tainty of adjustive action" In laying down this test, 
however, Mr Romanes is careful to point out its 1mper- 
fections “It is not rigidly exclusive, either, on. the one 
hand, of a possibly mental character gn apparently non- 
mental adjustments, or, conversely, of a possibly non- 
mental character in apparently mental adjustments " 
That ıs to say, ıt is a rough test sufficient for practical 
purposes, and eminently in accordance with the dicta of 
common sense 

After a brief account of the structure and function of 
nerve-tissue, and of the growing complexity of nerve- 
Structures as evidenced by the double result, compound- 
ing of mental elements and compounding of muscular 
elements, the writer proceeds to discuss what he terms 
the root-prinerples of mind He has already tld us that 
the criterion of mind is choice He now considers what 
1s involved in the simplest eype of choice  Bemg a 
mental quality, 1t must have its physiological correlative 


This the author takes to be what he variously calls “the 
power of discirminating between stimuli zvrespective of 
therr relate. mechanical intensities,” the power of “ selec- 
tive discrimination,” of “discriminative excitability,” &c 
It 1s illustrated by the capability of a sea-anemone which 
had been surrounded by a turmoil of water, after a time 
of expanding its tentacles on contact with a solid body 
This implies the discrimination of qualitatively unlike 
stimuli Each of the organs of special sense has as its 
function “the rooting out, selecting, or discriminating 
the particular kind of stimulation to which its responsive 
action 1s appropriate " This power of discrimination 1s 
regaided as the root-principle of mind This doctrine 
has a certain resemblance to the theory of Mr Spencer 
and Dr Bain, that the feeling of difference ıs the funda- 
mental mode of consciousness But the author is very 
explicit in saying that the discrimination he speaks of 1s 
a physiological and not a psychological property Indeed, 
he allows that it 1nanifests itself in plants, that 1s to say, 
much lower down in the scale of organisms than mind 
can be supposed to reach It may, however, occur to the 
reader that the property is not even peculiar to organic 
structures* Does not a piano manifest Just this selective 
discrimination (to qualitatively unlke stimuli) when its 
several strings pick out and resonate to the appropyate 
vibrations of a composite mass of sound? And 1s it not 
easy to conceive an artificial mechanism showing such 
discrimination in a far higher degiee than the lower 
grades of animals? It may be uiged, further, that what 
choice, as previously defined by Mr Romanes, requires 
as ite correlative 1s a germ of conscious discrimination 
A new adjustive action, not provided for by the mherited 
nervous structures, seems to involve some vague con- 
Sciousness of a difference between the new and the old, 
éhe exceptional and the usual, circumstances Mr Romanes 
might got improbably meet these difficulties by saying 
that in calling this physiological discrimination the root- 
principle of pund he simply means to single out the most 
important property of nerve-structures, the development 
of which up to a certain point is an antecedent condition 
of the appeaiance of mind or consciousness But even 
then it would be hard to see why this was exclusively 
erected into the root-principle of mind to the disregard of 
another property, 1etentiveness 01 memory, which Hering - 
and otheis have shown to be a property of all organic 
structure, and the importance of which, indeed, the 
author seems to allow later on 1n his work, 

In order to complete the author's account of the physio- 
logical conditions of mind ıt 1s necessary to add that he 
supposes consciousness to arise when the time occupied 
by the nervous process, or the interval between sensory 
stimulation and muscular action reaches a certam magni- 
tude Mere complexity of nervous actions does not 1n- 
volve consciousness, as we may see in the case of highly 
compoung reflexes To use the author's graphic language, 
consciousness involves as its immediate physiological 
condition a ganglionic “friction” or state of turmoil "' 
This increase of time “implies that the nervous mecha- 


enism concerned has nog been fully habituated to the 


perforniance of the response required" As more complex 
organisms are evolved, and the stimuli playing on them 
become ın consequence more varied, this insufficiency of 
mechanical arrangements and consequent rise of gang- 
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Ironie friction become more and more marked, and the 
insufficiency 1s met by the activity of the higher centres 
in “focusing many and more oi less varied stimuli,” 
which function mvolves a higher manifestation of the 
aptitude of discrimination, and as a consequence of this 
a psychical accompaniment or consciousness 

The author now proceeds to sketch out his general 
scheme of mental evolution by the aid of a somewhat 
elaborate diagram — By this last, which is of a tree-like 
form, we see how out of excitability, the distinguishing 
property of living matter, there arises, by a double root, 
contractility, the property of nerve-fibres, and discrimina- 
tion, the property of nerve-cells, first reflex action, then 
conscious or voluntary In branch-like appendages of 
the stem are represented the successive grades of 


Antellect on the one side, and emotion on the other 


To this are added at the sides two finely graduated scales 
giving the products of emotional and intellectual develop- 
ment, Opposite the numbered divisions of these scales 
appear the names of those classes of animals, species or 
larger groups, in which the particular products first 
distinctly present themselves Finally the corresponding 
stages of mental development of the human indwidual aie 
appended in a parallel scale It ıs only fair to Mr 
Romanes to say that in thus seeking to mark out by 
definite stages or levels the progress of mind in the 
animal series, he 1s fully aware of the impossibility of 
assigning hard and fast lines of demarcation His psy- 
chological knowledge tells him that the several faculties, 
sensation, perception, &c , are not absolutely distinct one 
from another, but involve common psychical functions 
And his clear sense of the limits of our insight into the 
mind of the lower animals keeps him from dogmatically 
asserting that a particular faculty or product of mind is 
not present below a certain zoological level 

Having thus mapped out his ground, Mr Romanes? 
goes on to investigate its several divisions m? detail 
The order of treatment 1s as follows —(1) sensation, (2) 
perception, (3) pleasures and pains, memory and asso- 
ciation of ideas, (4) perception, (5) imagination, (6) 
instinct, (7) reason, (8) animal emotions This does not 
seem a very good logical arrangement of the subject, or 
one which grows naturally out of the diagram It 
appears, moreover, to make too much of the intellectual 
side of the animal mind, and too little of the emotional, 
This strikes one m the cursory treatment of pleasures 
and pains along with memory, &c , and in the somewhat 
meagre review of the emotions in the final chapter The 
same thing is seen, too, in the elaborate discussion of 
instinct, in which the highly interesting emotional 
element ın the phenomenon is hardly touched on 

But it 1s, perhaps, ungracious, 1n view of the interesting 
and valuable material with which the autho here sup- 
plies us, to complain of what he has not given us To 
touch on only one or two points of interest, the account 
of the development of the several varieties of Sensation 
fiom their simplest rudiments is full and instructive 
The fundamental fact in memory, namely, retentiveness, 
1s clearly seized, and it is satisfactorily shown that 
different grades of memory, es mingling of traces of" 
past sensations with present ones, recalling of absent 
sensations by association, precede the apparently simple 
but really complex act of perception ° 


The facts brought forward in proof of the existence of 
imagination, that 1s the power of mentally picturing absent 
objects, even low down 1n the scale of animals, are in- 
teresting and conclusive The presence in dogs, h$rses, 
asses, &c, of what the author calls the third’ degree #f 
Imagination, where the image 1s not suggested by external 
objects present at the time, 1s ingeniously maintained by 
the facts of dreams, delusions, and eviderfces of pro- 
longed anticipation, eg of the stable by the homeward- 
journeying horse, and recollection, eg of the lost master 
or mistress by the pining dog 

The 22:2ce de résistance ın the volume ıs, as we might 
expect, the discussion of the perdlexing subjec& of 
instinct To this no fewer than eight chaptegs are 
devoted Here Mr Romanes shows himself at his very 
best We see that *he has mastered the wide range of 
facts involved, and keeps the many varieties of the 
phenomena steadily in view We see, too, that he has 
pondered long and well on his facts, reading what has 
been said by gthers on the subject of his meditation 
Finally we recognise his thorough sobridty of judgment, 
freedom from one-sidedness and from everything like 
speculative extravagance Mr Romanes beging by 
showing that instinct 1s clearly marked off from reflex 
action, not merely by the degree of 1ts complexity, as Mr 
Spencer says, but by its accompaniment of conscious- 
ness Then he proceeds to illustrate perfect Instincts, 
in. which the actions are perfectly sadapted to the 
circumstances of life for the meeting of which the m- 
stincts exist, and imperfect instincts, in which the 
adjustment to the circumstances of the animal's hfe is 
less perfect 

This prep&res the way for the main problem, tke 
explanatign of the origin and development of instinct 
There have been two chief theories propounded to meet 
the case On the one hand, G H Lewes, and also with 
him apparently Wundt and others, conceive of,instinct as 
a kind of “lapsed intelligence” analogous to €he effect 
of habit as operating during the development of a single 
human life Just as we come to do things ın a mechanical 
and semi-conscious way as the result of having frequently 
done them with full consciousness, so actions of the lower 
animals carried out with conscious design at first may, 
as the result of long continuance in succeeding genera- 
tions and the operation of the principle of heredity, 
ultimately become instinctive In opposition to this wew, 
a more humble origin has been assigned to the pheno- 
menon According to, this theory, instinct does not 
involve mtelligence in any stage of the action Its origin 
1s mechanical Thè germ of instinctive action ts due to 
accidenzal variations which have become fixed and per- 
fected by natural selection With this view we may take 
that of Mr Herbert Spencer, that instincts grow out of 
reflex actions when these reach a certain degree of com- 
plexity, and only involve consciousness in “then later 
stages of development Mr Romanes combines these 
different theones He allows a certain weight to Mr 
Spencer’s ,hypothesis as serving to explain the lowest 
type of instinctive action ocgupying the border land 
between reflex and instinctive actions ploper,that is those 
accompanied by consciousness — Butefully developed 
instincts can only be accopnted for by the principle of 
varation and natural selection, and by that of lapsed 
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intelligence Id the first place, what the writer. calls disposed to accept his conclusions in the very few in- 
primary instincts, including those of many low animals | stances in which his individual Judgment leans the other 


















and gertain instincts of higher animals, e g incubation, | way JAMES SULLY 
axe by th® action of the first cause This is proved by 
the fact that purposeless habits, tricks of manner, eg OUR BOOK SHELF 
the trick of barking round a carnage showing itself in An Introducton to the Stu dy of Heat By} Hamblm 
certain varieties of dogs, occur and are inherited In the Smith, MA (London Rivingtons, 1883) 
second place, secondary instincts, including many of those : : i 
THOUGH the author states ın the preface that *he has 
of the higher animals, e g dread and shunning of man, or endeavoured in this book to explain the elementary facts 
other enemies, were orginally intelligent actions, and connected with the theory of heat so far as a knowledge 
illustiate the prineiple of habit or lapsed intelligence | of them is required by the University of Cambridge in 
Thiseproposition, a ain, 1s established by showing first, | the general examination for the ordinary BA degree,” 
that “ intelligent adjustments when frequently peiformed | 1t will pe found that ne pes Ruereded m TEE a 
become automatic ın the individual, and next that they ruis ich 1s not anya ps y ed ae x ae 
are inherited till they become autofhatic habits in the AE p ie Soe ihe Sine eas p the 
race,” eg im the tendency of certain breeds of dogs to | language and the clearness of the descriptions, may be 
“beg” sead with advantage by those who have no examination 
In combining both these principles in his theory of | to pass, but who may wish to understand something of 
instinct, Mr Romanes follows his master Mr Darwin, | the science of heat for its own sake 
and he has derifed much assistance from the valuable The text ıs composed of short numbered paragraphs, 
1n each of which the author deals with one new fact only, 
essay on instinct by that writer, which was written for the a plan eminently adapted to save the student confusion 
“ Ongin of Species,” but, having been withheld from that These paragraphs may be taken as model answers to 
publication for want of Space,now appears for the first time Imaginary examination questions 
as an appendix to Mr Romanes’ volume But the author Over two hundred questions are given on those parts 
has elaborated the theory sketched out by Mr Darwm | 9f hs: sd de aS chen LO gore 
More particulatly he has illustrated at great length how Buren oon jute ar lese AN senn liy PEIRON 
the two causes mayecombine He shows how on the one | in arithmetic, and must irresistibly remind the reader of 
hand, primary instincts may come to be put to better | the unlikely questions which he used to have to answer at 
uses by intelligence, and, on the other hand, secéndary | school In the questions on thermometers, for instance, 
instincts may be modified and put to better uses by | an pd dis cp ae e the "and sence’, 
natural selection The effects of domestication ulustrate eter ous li itu mida acre ist h enan 
mos clearly this conjomt action of the two Principles | ings were, and then, when too late, to have met with the 
With respect to the comparative importance of the two necessity of finding from his observations the tempera- 
causes, Mr Romanes seems inclined to look at natural tuges which the instruments actually indicated However, 
selection as the chief agency, intelhgent adjustment 4 though observations of such a kind are rarely made, the 
being regarded as an auxiliary agency, the chief function eie NOE on pre & Soeur wines 
of which 19 to supply to the contiolling principle of mental principles of the Subject C V.B 
natural selection an additional class of variations which are 
from the first adaptive Mr Romanes supports his theory m 
by a cumulative chain of argument of very great strength, LETTERS TO THE EDITOR 
and he orders the successive steps of it in such a way as [The Editor does not hold himself responsible for ofamons expressea 
to make the reader feel its full force His main positions y Jas correspondents Nether can he undertake to return, 
seem to us unassailable The only point we feel inclined Av, 1 corresfond with the writers of, rejected manuscripts 
No notice 15 taken of anonymous communications 
to criticise 1s the limitation of the action of intelligence [The Editor urgently requests correspondents to keep thar letters 
m the mstincts of animals low down in the scale The as short as possible. The pressure on Jas Space 1$ so great 
author appears to argue on general giounds that these that st ts impossible otherwise to insure the appearance even 
must to a large extent be due to th & working of natural of comn untcations containing interesting and novel facts.) 
selection But the facts of intelligent, modification of The Ear a Barometer 


. 
instinctive actions cited by him, eg in the case of the AT a time when I frequently went betu een Peterborough and 
constructi e actions of bees, "&c , appear to show that the | London by the Great Northern Railway express tiams, I found 


1 d that the sudden compression of the air produced on entermg a 
animals concerned possess a considerable measure of tunnel was not only perceptible by the ear, but even unpleasant, 


genuine sagacity And while it 1s no doubt difficult, 5 | and that this unpleasant sensation remained till the open air was 
the author remarks (p 191), to attribute to an animal so | reached, when it suddenly ceased Of course it was natural to 


suppose that the noise was the Primary cause, but I satisfied 
low down in the scale as the larva of the caddice fly a myself that thie had nothing to do with the effect, for on swal- 


power of consciously reasoning, it seems, on the other lowing after entering the tunnel the sensation ceased, but 
hand, hard to«inderstand how, by the mere play of natu- | recurred in the opposite sense on leaving the tunnel, when a 
ral selection unaided by any rudiment of conscious dıs- | Second operation of swallowingiemoved it This showed clearly 


that what was obse-ved was real 
crimination and adaptation of means to ends, this little As far as I remember there Was, as measured by the sensation, 
*, 


creature could have acquired the habit,of either lghten- | an increase of pressure, at first sudden, and then gradually rising 
Ing its floating case be attaching a leaf toit or weighting | for a second or two on entering, and a corresponding gradual 


and sudden decrease on leaving a tunnel 
it by attaching a small stone accogding as it becomes too I did not at the time have the opportunity of taking an aneroid 


heavy or too hght But the author shows himself so with me to measure the amount of the compression, but intended 
completely the master of his subject, that the reader feels | to try an an thermometer which I thought would be more 
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sensitive to a sudden change of pressure than even the most 
delicate aneroid 

It is strange that so few people have not:ced this sensation 1n 
the ears, besides Mr Horace Darwin I do not know of any one 
who I may say has been distmbed by it, 

During the gale on the 22nd and 23rd inst ıt occurred to me 
to try whether I could get an idea of the pressure that could be 
felt by the ear My room faces west, and the wind was beating 
against the windows , so after shutting the door I opened one of 
the windows suddenly during a furious gust, at which a small 
gas flame bobbed neaily out, and the same mstantaneous sensa- 
tion was plainly felt On shutting ıt agam the gas-flame started 
up, but the inverse sensation was not perceptible The gas-flame 
stood at apparently the same height with the wmdow shut or 
open Its movements weie simply due to the starting and stop- 
ping of an exta draught in the chimney On examining the 
meniscus at the top of the column m a meircuiial barometer, the 
change of pressure was plamly visible, not by a rise and fall of 
the whole column, but by a change of curvature which was very 
marked when the window was opened dung the stronge! gusts 
A pocket aneioid showed the same thing perfectly, rising as 
fa as I could judge, about 1/150 inch in general, but during oge 
very funous blast 1/20 mch, on that occasion only did the 
shock on the ears seem at all compatable with what I remember 
to have felt m the tunnels 

It 15 not necessary to wait for a gale in the right dnection to 
test the eais, I found that if a friend charged the door with 
hts whole strength, much the same compression was produced as 
by the average gusts of wind. Of course the compression will 
depend partly on the contents of the room, which were, in the 
case in question, about 2500 cubic feet 

It 15 probable that the change of pressure noticed by the ear 
1s greater than that shown by the barometer, for the in tantancous 
effect on the gas flame was enormous, while the permanent action 
was barely perceptible , on the othe: hand, tne aneioid showed a 
permanent displacement with only a very slight recol The 
gieate. mobility of the gas doubtless corresponds to the great 
sensibility of the ear 

If the actual change of pressure felt by the eat 1s rÁ go mch, 
which colresponds to a change of level of sıx feet, it might be 
expected that a sensation would be observed on sunning up or 
down stairs — This I have not noticed, the change of pressure 
‘being so g1adual 

I need hardly add that descending a mine at the high spgeds 

-common 1n the collieries is most painful to me, and is only 1en-. 
-dered bearable by continuously swallowing . 

The vey gieat and apparently umeccgnised difference that 
there seems to be in the sensibility of the ears, of different 1ndi- 
viduals may be an excuse for occupying so much of your valuable 
space with what ts m othe. 1espects a long and ufinteresting 

_ letter V Bovs 

Physical Laboratory, South Kensington 





The Remarkable Sunsets 


In NATURE foi December 20, 1883, Dr James Macaulay has 
collected (pp 176, 177) some recoided instances of the wide 
distiibution at former periods of volcanic dust Perhaps the 
following may be worth adding — It 1s to be found 1n that extra- 
ordinary repeitoiy of cu1ous information and suggestion, the 
** Philosophical Notes” to Daiwin’s ** Botanic Gaiden” (part u 
31d edition, 1791, p 467) WTtT.D 


The Rev Mr Steiling gives an accoun* of a darkness for six 
or eight hours at Detroit m Ameca, on October 1g, 1762, in 
which the sun appeared as red as blood, and thrice iis usual 
size some iain falling covered white paper with dark drops 
like sulphur o1 dirt, which bunt like wet gunpowder, and the 
air had a very sulphureous smell He supposes this to have 
been emitted from some distant earthquake op volcano (PAZ 
Trans v lm p 63) 

In many cucumstances this wind [the Harmattan] seems 
much to 1esemble the diy fog which covered most parts of Europe 
rn the summer of 1780, which has been sapposed to have had a 
volcanic origin, as ot succeeded the violent eruption of Mount 
Hecla and its neighbourhood From the subsidence of a white 
powder, it seems probable that the Hatmattan has & simular 
origin, from the unexplored mountams of Afiica, Noi is at 
improbable that the epidemic coughs which occasionally traverse 
immense tacts of country may be the products of volcanic 
eruptions , nor impossible that at some future time contagious 


miasmata may be thus emitted from subterianean fissures 1n such 

abunzance as to contaminate the whole atmosphere and depopu- 

late the earth (Darwin’s ** Botame Gaiden," part 11 31d edition, 
. 


1791. p 167) 





WE had the sunset display again to night, but the after Mow 
was much less piolonged, suggesting that the stiatum of dust and 
crystzls 1s slowly setting down But repeated flashgs of hght- 
ning and peals of thunder, in a place where stofms, at the usual 
time of year for them, are very infrequent, seem to suggest also 
the question whether the ash 1s not brought within the sphere of 
ram-clouds rather by loss of electricity than the influence of 
surfzce gales At the same time the large fluctuations of pres- 
sure seem to tell, on the contrary, that the whole column 1s 
affected to unusual altitudes Since Ifhave been a regder of 
jownais I have seen nothing move enthralling an its interest than 
the contributions made, week by week, to NATURE on this 
subject from ail parts of the world It marks an era in obser- 
vation from v hich w may hope great things in the future 

Bregner, Bownemouth, February 2 HENRY CECIL 


REFERRING to the latter part of Mr Hawell’s letter in 
NATURE, January 24 (p 285), there seem to be several different 
ways in whic? volcanic dust might affect ghe temperatme, and 
though all of them seem likely to have but small effect, the 
quantities they affect are so vast that a very small percentage 
may *oim a very considerable quantity 

I The volcanic gases would foim at first a stratum much 
waimer than would be natuial to the heights ar which they 
would iest, and would thus 1etard the outu aig flow of heat fiom 
the ca th 

2 The volcamc dust, formmg an unusuallf high stiatum of 
opaque matter, would intercept rays fiom tne sun that would 
be ctherwise lost to the earth s * 

3 The volcanic dust would act as a scieen to, prevent the 
eaith“osing heat by radiation, while ıt would als$ (4) act as a 
screen to prevent the -un's 1ays reaching the earth , but in so 
domg would make the dust stratum warmer, and so would aid 
caue No g 

Tae indirect effects, as mfluenemg evaporation and conéensa- 
tion, and the formation of clouds, are probably greate: than the 
dnect, but are more difficult to analyse 

December 3 —I have noticed that December 3 was generally 
remarkably cloudy Here, however, tt was conspicuous as the 
day on which all the most mailed features of the sunsets cul- 
nunated At 4 45 the gieen and pink glows coveugd the western 
half of the shy, and the test of the sky was filled with’a purple 
glow of hhe character, while the crescent moon was green 
These glows had toa gieat extent faded at 5, and though the 
phenomenon lasted late, I can give no more detail-, as I took 
no notes, not being abie to give it contmuous attention 

37, The Square, Ripon, January 28 W W TAYLOR 





Christian Conrad Sprengel 


SPEAKING of Christian Comad Spengel’s discovgjes, Di 
H A. Hagen says (NATURE, vol xxix p 29) —''In Germany 
these discoveries were well known to every naturalist during the 
whsle century Certainly between 1830 and 1870 at every 
university im Piussia the same facts were taught as well-known 
facts of the Ingh&t importance, and of course kyown by every 
student ” From the complete want of papers ielating to the 
facts observed, and the theones proposed by Sprengel in the 
Ge-man botanical and entomological periodicals published before 
the time of Dai win, strangely contiasting with the profusion of 
such papeis m modern botanical literature, one might have been 
led to a very different conclusion, viz that Sprengel had fallen 
Into almost complete obhvion in Germany also, and that haidly 
any professor in any of the umiveisities of Prussia and of 
Germany in general duly appreciated and taught his discoveries 
before Darwm's time And this, T think, 1s 1eally the case 
Certaifily at the University of Berlin in 1841, neither Lichten- 
stem, an his lectures on zoology, nor Kunth in those on botany, 
ever spoke of Spengel and his work, noi did E:ichson in his 
course on entomofogy At the Univ isty” of Greifswald, m 
1842, the piofessoi of natural history, Hornschuch: nevei men- 
tioned Spiengel’s discoveries In 1848 my other, Hermann 
Muller, began the study of zoology aud botany at the University 
of Halle, where he neve head of Sprengel, with whose work 
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he became acquainted only much later thiough Darwin’s boohs 
Thus it appears that between 1840 and 1850, in thiee at least of 
the six universities of Prussia, Sprengel’s woik had fallen mto 
the most complete oblivion Now itisimpiobable in the highest 
degree thats the several professors of natwal history m these 
unfeersities should have ceased, unanımously and at the very 
same tıme (1841) to teach what, between 1830 and 1840, they 
had taught "a. well known facts of the highest ımportance ” 
Hagen's sfatement, therefore, needs some fuither proof before 
1t can be accepted 

If m Germany Sprengel's discoveries had been ‘‘ well known 
to eveiy natmalist during the whole century,” the opinion that 
his treatise had been unduly neglected until it was, as it weie, 
re-discovered by Darum, could never have prevailed, as it 
appears to do, qeu d German botanists, and Prof Eduad 
StrasBurger could nev have written the follow ing lines, with 
which I) may appropuiately conclude this letter ** Until. 1860 
and some years afterwards in any catalogue of old botanical 
books, the wok of Conrad Sprengel, puelished ın 1793, ‘ Das 
entdeckte Gehermniss der Natur ım Bau und m der Befruchtung 
der Blumen’ might be found at the price of about 15 sgi 
(ts 62 ), and I myself bought it there at that puce as acuuiosity, 
for the sake of its strange title In the 220th catalogue of 
Firedlander (1873) the price of the same book is 3 thli 20 sgr 
(11s) This mse 1g the puce of Spiengel’s bok shows very 
strikingly the change through which m the meantime it has 
passed in om appreciation For only durmg the lart ten 
years, after it had 1emained wholly unnoticed for nearly seventy 
years, the old book has come to be duly valued It was Chailes 
Darwin, who by his excellent book on Orchids revived 
the questions treated by Spiengel” (¥enaer Literatur Zatung, 
1874, article 140 ) FRITZ MULLER 

Blumenau, Saeta Catharina, Biaz:l, December 15, 1883 


e e e 
Diffusion of Scientific Memoirs 


* 

Pror TAIT appears to have misunderstood my oject in 
writing the lette. published 1n you: issue of January 24 (p 287) 
It refeis distinctly to his letter of December 27, and not directly 
to the 1eview which began the correspondence — Is that letter 
Prof Tait stated publicly that he had not received certain pub- 
lications of the Cambridge Philosophical Society I desired, 
as secietaiy, to explain that ıt was not due to the neglect of the 
officers of the Society He also says —‘‘ NATURE would doa 
real service to science by collecting statistics as to the numbers 
of different cegties at which the 7ransachons of various 
scientific souseties were freely accessible in 1883 (say) and also 
m 1853?" It was m my power to give the statistics for “ 75 ass- 
actions or Proceedings or both” for the year 1883, in answer to 
part of Prof Tait’s suggestion I did so There ıs no reference 
m my letter to the year 1854, so that Piof Tait 1s not correct in 
stating (NATURE, January 31, p 311) that the question between 
us 15, ** What was the state of matters in 1854?” The year 
1869 was the earliest fo. which, with the data ready to hand, I 
could obtain the numbers, I theiefoie gave statistics foi that 
yeat in addition, I had no knowledge of what may have been 
the case in 1854, and I «aid nothing about ıt Prof Tait re- 
ferred toa malady and suggested a cure I meiely wished to 
show that the cme had already been applied My 1emarks were 
addiessed solely to that point, and weig not *' beside the ques- 
ton" Prof Tait, ın your last issue, has an elaborate argument 
to prove that about one-thud of the centres «eceiving publica- 
tions receive Proceedings only In this he 1s entirely mistaken 
At present the number of such centres 1s 6, in 1854 ıt was 
o The history of the case ıs as follows Until the year 
1843 the Cambridge Philosophical Society published no Proceed- 
ings Between that year and 1864 shoit accounts of the papeis 
1ead and of the aiscussions were published in the Zu 
Mag, and separate copies were supplied to the Society In 
1864 thee were collected, and form vol 1 of the #0- 
ceedings At he time they were not circulated separately , 
cuculation was given them in the 54 Mag In that year 
the arrangement with the 2P4z Jag came to an eħd, and 
notices of the same kind were printed by the secretaries 
and distibuted to resident Fellows Almost without an ex- 
ception all the ifnportant papers publsfted by the® Society 
appeared in the 7ransdtions There was no need therefore to 
circulate Proceedings, and it was not dope This practice was con- 
tinued upto 1876, when the second volume of the Proceedings was 
closed, and a new sy-tem begun Thus up to 1876 ali centres re- 


ceiving publications necessarily received T) ansactions, and as a 
matter of fact nothing else — A.few copies of vols 1 andi of the 
Proceedings have sce been issued Vol m of the Proceedings was 
commenced 1n 1876, and both it and succeeding volumes contain 
in full the chon ter or the less important commun cations made to 
the Society, as well as abstracts of matte: published in full in 
the Zransactons Vols m andaiv , then, of the  oceedzngs have, 
as a geneial iule, been sent with the Zransactions, and the 
centres have usually, since 1876, received both Within the last 
few years, how eve, 6 centies have been added to the list which 
receive the Proceedings only Thus in 1883 (omitting the 
honoiary Fellows) 114 centies received 75ansactions only, o1 
Transactions and Proceedings, m most cases the latte, and 6 
received Proceedings only, while 72 1853 all the publications 
disti buted were Transactions Ido not pretend to know what 
the number of centres was at that date, and my fist letter made 
no duect reference to it Nothing in that lette-, however, 
supports the arguments adduced by Prof lait to prove that “ıt 
follows from Mı Glazebrook’s data that the number of centres in 
1854 must have been about 40 only ” 
R T GLAZEBROOK, 

e Secietary of the Cambridge Philosophical Soctety 
Cambridge, Febiuaiy 4 





Brooks! Comet 


I SEND you a sketch of Brooks’ comet, 1u which an attempt 
is made to 169 esent a remarkable change which took place in 
the comet about January 13 On that evening the well- 
defined and almost circular envelope which 1s 1epresented 
in the fguie was entirely wanting when the comet was seen on 
previous occasions The nucleus was much more condensed 
and star-hke than at any time before The envelope was of 
neaily uniform brightness, with a perfectly defined outline, 
which was easily measured It seemed to be produced by two 
fan-shaped emanations from the nucleus, which, curving back- 
ward towaid each other, met at the oute: edges, leaving a darker 
elliptical space on each «ide of the nucleus, the space on the 
north swe being the daiker, and the preceding fan-shaped poi- 
tion having an extension on the north side A line drawn 
through the middle of the daik spaces would be perpendicular 
to the axis of the tail 

The diamete: of this envelope was 1’ 20", while the diameter 
ofghe oute: nebulous envelope, as fai as ıt could te readily traced, 
was about 6 o" The spectroscope showed a bright cortinuous 
spectrum, fich was surpuisingly strong ın the red, which com- 
pletely masked any lines As the comet had not been seen here 
for several days grevious to the 13th, thi» appearance may have 
been of considerable duration Clouds prevented another view 
until Janffary 17, when the inner envelope had entirely lost its 
sharp outline, and the following portion had disappeared, leav- 
10g a corresponding daik space, while the pieceding portion had 
increased xts angular dimensions and revolved through an angle 
of about 60° 

This 1s the appearance it presented, though the change may 
have occurred in a very different manner The 26 inch equa- 
torial did not bring out any additional details The distance 
from the following side of the nucleus to the outer edge of the 
inner envelope was about 32", whereas ıt had been 40" on the 
13th, taking half the diameter of the envelope on that occasion 
to 1epresent the corresponding measurement on the 17th 

A very marked increase 1n the length gf the tail of the comet 
occurred between December 27 and 28 For about one-thnd 
of its length the tail was broad and fairly uniform in brightness , 
fiom the middle of this bioad portion issued two long bight 
streams, one being longer and brighter than the other The total 
length was about 4°. W T Sampson 

Naval Observatory, Washington, Januaiy 19 





e 
* Mental Evolution in Animals” 


THE appearance of Mr Romanes new book with the above 
title reminds me of a 1efeience in his work on *' Animal In- 
telligence” to an observation of my own I have intended for 
at léast twelye months past to wfite you about the matter, but as 
Mr. Romanes! new book 1s piactically a continuation o shis 
former woik, you will probably not conclude that I have 
piociastinated too long 

On page 251 of ‘‘ Animal Intelligence” Mı Romanes quotes 
my story of a skate ın the Manchester Aquarium The fish in 
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question, unable to seize a morsel of fooc lymg in the angle 
formed by the glass front and bottom of the tank, ‘raised hım- 
self into a slanting posture, the head inclined upwards and the 
under surface of the body towards the food,” and, by waving 
hus fins, caused a current in the water which lifted the food 
straight to his mouth Mr Romanes adds that this observation 
1s practically worthless from the observer having neglected to 
repeat the conditions 1n order to show that the movements of the 
fish were not, 1n their adaptation to these circumstances, purely 
accidental." 

I quite agree with Mr Romanes that such observations should 
be tested 1n every possible way, and I should have been only too 
glad to repeat the conditions of this and o:ker ob.ervations had 
I been able to do so The fact 1s, howevez, that as neither tae 
directors nor the curator of the Manchester Aquarium were 
willing to call in the aid of those extra attractions which you 
London people seem to have successfully employed in the case 
of the Westminster institution, the Manckester Aquarium came 
to an untimely end, and thus my observations were cut short 
There are, however, two comments which I should hke to 
make. Onp 351 of ‘Animal Intelligence” (the coincidence 
1n the numbering of the respective pages may help the reader’s 
memory), Mr Romanes quotes a story by Mr J S Hutchinsoh 
concerning a Pola: bear at the “Zoo” A bun was thrown into 
a pond, and fell '*at the angle” beyond the reach of the bea 
The animal thereupon ‘‘commenced stiriing the water with its 
paw, so that ıt established a sort of rotatory current which 
eventually brought the bun within reach” This story was 
communicated to Mr Romanes privately, and my skate story 
wa. published ın your columns four years 5efore Mr Romanes 
published his book (see NATURE, vol xix p 160) No repetr- 
tion of the conditions 1s mentioned 1n the case of the bear, yet 
Mr Romanes speaks of the story as **a most remarkable obser- 
vation” Injustice to Mr Romanes I must add that he appears 
to accept the bear story as a proof of intelligence in that animal 
because it corroborates a similar story communicated to Mr. 
Darwin by another observer I feel, however, that I have a 
right to back my skate against either of the bears named, for tne 
following reasons Had I repeated the conditions in thg case of 
the skate with precisely the same result, 1t wculd have appeared as 
though the skate acted in obedience to mberited habit, or 
instinct, and even the similar conduct of the bears suggests this 
inference in their case On the othe: hanc, had a second tr.al 
with the skate failed, 1t would not have been pioved that the 
first case was accidental, and therefore not the result of a 
“ happy thought" on the part of the skate, for 1 might stil 
have been contended that the skate, like a man, might display 
presence of mind on one occasion, and. not on another, and the 
chief mterest of the incident hes in the assumed Spontaneity of the 
action Finally, 1f Mr Romanes will reflect upon the attude of tne 
fish as described ın my nartative, I think he will see that the move- 
ments could not be ** purely accidental’* For, from the position 
of the skate's eyes, 1t follows that, when in the slanting posture 
described, he could no longe see the food Yet he opened his 
mouth and adroitly caught ıt, the wav.ng of the fins aad tre 
opening of the mouth being necessarily rapidly consecutive 
actions ‘This fact seems to me to show that he expected the food 
to rise in the way 1n which it did rise F J FARADAY 

Manchestei, January 21 


YOUR correspondent seems to think that I had some particular 
spite against his skate,wand quotes my indulgence to a bear as 
proof of inconsistency But the two cases aie very different 
Even apart from the unconscious corroboration to which he 
alludes (and which as evidence of a fact I consider better than 
even verification by the same observer), we must remember that 
the stirring of water for a long time in the same direction with its 
paw is not quite so habitual an action on the part of a bear as ıs 
the ordinary swimming movement cu the part of a skate, As 
fo. any difficulty which the skate muy have had*in seeing the 
food approach its mouth, surely the fact of 1ts opening its mouth 
when the food was near enough to grasp 1s no better evidence of 
design than of accident In either case, under the conditiors, 
and more especially the ‘‘ attitude,” described, the seizure of tne 
food at the proper moment can*bnly be ascribed tothe sensè of 
smell, which m the skate is so highly developed Lastly, why 
does your correspondent begin by saying that verification would 
have been desirable, and end by arguing that ıt would have been 
of nouse? Even if the experiment had failed on repetition, he 
says, his inference would not thereby have been negatived If 
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this 1s so, assuredly there would have been no object m repeating 
the conditions I once told a terrer to fetch me the ace of 
hearts from a pack of cards, and he did it. I happened pre- 
viously to have known that the ace of hearts was the tgp card 
Suppose I had repeated the expeiiment fifty times, and the dog 
had every tıme brought the wrong card, should I have tn 
justified 1n attributing the first success to a ‘‘ happy thought " ? 
GEORGE J. ROMANES 
. 





The Storm of January 26 


I sEND you inclosed particulars of the great storm of Tanuary 
26 and 27 as observed at Newport, opposite Dundee Another 
observer six miles to the north-east of Newport took readings 
which corresponded almost exactly with those at Newport for the 
fall, but were thirty to forty minutes latfr for the rise e They 
were as follows, bemg reduced and corrected — 


Hour Inches Hour aches 
215pm Saturday, 28 429 II p.m Saturday, 27 385 
315 " 5 28 218 II I5 yy jj 27 385 
4.15 » » 28 036 3am Sunday, 27 665 
615 s» a 27 834 6 4, »- 27922 
815 ,  , 27598 9 » » 28143 
IO I5 s 5$ 27 406 II 3 35 28 230 


Dundee, Jaftuary 30 Davyp CUNNINGHAM 


b 
Ozone at Sea 


Dun:NG my voyage hither from London in the Marahoa, vid 
the Canal, and calling at Malta, Aden, and Colombo, I was 
surprised at the low values for ozone as registered by Moffat’s 
tests, which I pinned to the “uprights” m Stevenson’s thermo- 
meter screen I tried periods of exposure varyfng from half an 
how to twenty-four hours, and the highest value noted was but 
5 6 for erghtehours (scale oto 10) The*test papers, however, 
were always tinted, more or less, sometimes to 3 o in. half an 
hour, Whereas tests exposed at the same time and exdfnined when 
eight hours had elapsed, only gave 46 At Ben Nevis and Fort 
William, and in the moorlands of Staffordshire I have recorded 
far higher gzone values than at sea under the same force of 
wind and ike periods of exposure From my long expereence 
of these tests I cannot consider them satisfactory, but in the 
absence of a more reliable method I would strongly suggest that 
they would give results more inte: comparable 1f uniformly exposed 
for an agreed hourly period, especially at the various land 
stations CLEMENT L. WRAGGE 

Adelaide, South Australia, December 22, 1883 e 


Meteor 


Al 955p m. on Sunday, January 27, I saw a meteor start 
from a point ın Taurus, near to Saturn, and fall vertically a 
distance of 20°, and then burst with a brilliant flash, giving off 
several colours that almost mstantaneously died away The 
meteor was visible about three seconds, and increased greatly in 
biightness from the time first seen until ıt burst It was the 
most brilliant meteor I ever saw, and its greatest brightness 
much exceeded that of Venus E Howtar 

Museum, Sheffield, February 5 


Ravens in the United States 


Oux Natural Histories say Ravens are common’ all over the 
United States, but I have never met any one who was aware of 
having ever seen one Are they common in Westchester County, 
near the Hudson, and confounded with crows? 

New York, January 11 
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Unconscious Bias in Walking 


THE thought has occurred to me that ‘‘uncopscious bias in 
walking " may be the result of inequality in the length of the 
lower limbs caused by the manner 1n which young children are 
carried. Each person appears to nurse solely on one arm, I 
think the right 1s more frequently employed. Ihave noticed 
when a thild 1s held ‘in the arm the side which 4s nearer the nurse 
appears to be in a somewhat cramped hd unnatural position, 
the leg more or less bent, while the outer side 1s comparatively 
straight and free Would not this, while preventing the full play 
of the muscles of the inner leg, tend to arrest to some extent its 
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proper development at a time when growth is very rapid, and 
thus cause that difference in the length and strength of the limbs 
remarked by your correspondents ? Sara S. OWEN 

4, Soames Street, Grove Park, S E., F ebruary 2 
o_O 

OTHE HEIGHT OF THE A URORA BOREALIS 
[T 15 with pleasure that I iespond to the invitation of 
NATURE to give an account of the work of the 
Danish Meteofological Station, which was maintained, 
under the international scheme, at Godthaab in Green- 
land, ın 1882-83, and of which I had the honour of being 
the chief I intend, in the present article, to confine 
myself to the aurora borealis, 

The results, which, have been obtained from calcula- 
tions &f the height ofthe aurora borealis in the temperate 
zone, which lies south of the so-called auioral belt, all 
agree in hxing the minimum height of the aurora very 
high, as the aurora» seem to be confined to the part of the 
atmosphere where its density 1s only a fraction of that at 
the surface of the sea However different the value may 
have been of the heights of the auoiz observed outside 
their true zone, the average of the minimum heights 1s 
hardly under two hundred kilometres On the other hand, 
the observations # the Arctic regions shéw that the 
aurorze may descend to much lower elevations above the 
earth's crust, and that they may even reach down into 
regionseof the atmosphere where the density 1s about the 
Same as on the surface of the sea 

Dr S Fntz has thus, at Ivigtut in. South Greenland, 
in February and March, 1872, measured aurora the 
lower edges of ‘which were only from $0 to 200 metres 
above the level of the sea, while in nearly every mono- 
graph of the'aurora*borealis cases are cited 1m which the 
aurore appear to have reached much further down in 
the atmosphere I may further mention some inst€nces, 
which have, by the bye, not been made public before, ob- 
served by the eminent zoologist, Prof Steenstrup, and 
which he bas permitted me to publish here e 

During Prof. Steenstrup’s sojourn in Iceland, 1839-40, 
he saw, on several occasions, aurorze which hid the top of 
the mountain Esia, some 600 metres in height, lying 
behind Reykjavik He further states that he has seen 
auroral streamers between the masts of a ship, ın such a 
manner thathey disappeared where there were sails, and 
reappeared where the space was free The Professor 
asserts even that on one occasion, on January 28, 1840, 
when walking between Reykjavik and Bessastad with the 
chief magistrate, Herr Tvede, and Judge Jonasson, he, as 
well as these two gentlemen, saw auroral streamers ap- 
pearing detween themselves The phenomenon was not 
a solitary one, but occurred three or four times during 
this walk, and in spite of the pedestrians keeping about 
a yard from each other 

AlthBugh many estimates of the low descent of aurorze 
n the Arctic regions may have been due to optical illu- 
sions, specially through irradiation, one cannot, even 
from a casual observation of this magnificent phenome- 
non, but come to the conclusion that, whale some aurorze 
lie in the same great, indefinable distance from the ob- 
server as those observed in the temperate zone, there are 
others whose whole appearance has the character of 
being a phenomenon of a purely local nature During 
our stay at Godthaab this point had my special attention, 
as it appeared to me of importance to demonstrate by 
measurements as accurate as possible whether this sub- 
jective impression answered to the tiue facts 

To this end the Danish international station at Godt- 
haab, 64° ro' 36" N. lat and 51° 40' o" E long, bas, 
during October and December, 1882, effected a series of 
measurements The site of the station was particularly 
suited for the sélutign of the problem} as it lies’ just at 
the northern border of the great Arctic auroral belt, ze 
in a place where the auroras appear with all the 
pecuharities which distinguish them in their true zone 
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The distance between the two points of observation, 
separated by the Godthaab F Jord, was 5'8 kilometres, and 
the direction between them coincided with the magnetic 
meridian The two instruments used for the measure- 
ments, exactly similar in construction, were arranged as 
universal instruments Instead ofa telescope, a tube was 
employed, which had in one end a small opening, and in 
the other a metal cross of very fine wires In order that 
the errors in the observations should not affect them very 
much, measurements were only made in the vertical 
plane between the two pornts of observation, The placing 
and reading of the instruments were effected by means of 
pre-arranged fire-signals, and only those measurements 
of which the reading signals were instantaneously an- 
swered, and for which the time of reading exactly com- 
cided, were recorded Only the lower edges of the auroral 
bands were measured, as these are nearly always the 
most clearly defined 

We have, during our evenings of observation, measured 
the height of thirty-two auroral bands. The subjomed 
figures, showing the result of these, demonstrate that the 
lower edge of the band certainly descends very low. Thus 
of the thirty-two aurore measured by this method ten 
only had a parallax under 1°, for six the paiallax was 
between 1? and 2°, four had a parallax of between 3? and 
4°, two one between 5? and 6°, four one between 7 and &, 
while we measured six of 10°, 14°, 15°, 17°, 86°, and 143° 
respectively 

Leaving the auroræ whose parallax was under 1° out 
of the calculation, I have found the following heights for 
the other twenty-two lower edges — 


I 67 81 kilometres I2 7 43 kilometres. 
2 59 60 EJ 13 6 16 ” 
3 54733 » 14 528  ,, 
4 4694  ,, I5 372 » 
5 e 4504, 16 369 , 
6 3809  ,, 17 322 y, 
7 29 &1 15 18 287 35 
8 I9 I4  ,, I9 I99  ,, 
9 976  , 20 196  ,, 
Io 9 40 ” 21 135 » 
* 7 67 5 22 , O61 » 


The thr€e heights of 199, 2 87, and 322 kilometres 
belong to the same aurora as that whose edge was mea- 
sured at an mterval of two minutes between each 
measurerpent The two aurore of 135 and oór kılo- 
metres stood both above the fjoid between the observa- 
tories From the southein one they were seen at an 
altitude of 13? 6 and 30? 3 respectively above the northern 
horizon, while at the northern station they were 80? 5 and 
7° 25 respectively above the southern horizon These two 
and the above-mentioned third, the height of which was 
measured three times, had the appearance of curtains 
with large folds, or of bunches or wreaths of streamers 
lying close together, separated by darker, faintly-shining 
spaces, but connected below through a common band 
The others were bands or arcs without radiatin g streamers 
The edges measured were all nearly aright angles with the 
magnetic meridian Only the height of those edges which 
were distinctly defined, and whose course did not deviate 
greatly from perpendiculanty on the magnetic meridian, 
were measured 

I must further, as regards the small height of the 
aurora observed at Godthaab, state that not only three 
observers besides myself, but even a student as conversant 
with auroral phenomena as Herr Kleinschmidt, all agree 
that aurora: were seen Jelow the clouds on several occa- 
sions during the winter of 1882-83 On this point we do 
not entertain the least doubt 

In conclusion I will descffbe some observations made 
on several occasions during our stay at Godthaab of the 
peculiar type of the aurora known as phosphorescent 
auroral clouds 

On September 21, 1882, Herr C Petersen, one of my 
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assistants, observed, at 9 45 pm, an aurora appearing as 
a lustrous green hight behind the nearest hills The top 
of the mountain, “Sadlen,” 1200 metres 1n height, was 
distinctly seen adove the lustrous plane The phenomenon 
rapidly disappeared At 10 45 a light was seen in the 
south, which resembled that of dawn, and contracted 
into à faint shinin g cloud, oblong in shape, which oscillated 
slowly before the mountains “ Hyortetakken” (1200 metres) 
and “Store Malene” (800 metres) at a distance of 8 to 12 
kilometres from the station ‘The tops of the two moun- 
tains were distinctly seen adove the luminous cloud, while 
at times small but intense spots of light developed them- 
selvesin it When the cloud,at 11 45 p m , had moved in 
front of the mountain “ Lille Malene” the light became 
more intense, and had the appearance of a lustrous white 
cloud of smoke rolling up the hill to north-east When 
the cloud travelled over the hill, the ght became yellow, 
and was bordered by a coloured rim At 11 Io it shot 
three faint red streamers up towards the zenith, and then 
the whole disappeared 

The following phenomenon was observed by the writer 

: of these lines —On November 14, 1882, at 6 am, I 

observed an atiroral band without streameis through 
Vega, the Great Bear, and the Twins, while another 
stood parallel with this further west From the “ Store 
Malene” I now saw a peculiar shining white cloud 
descend into the fjord below It descended in long, 
stiaight, shining bands In a few minutes the mountain 
ın question, as well as “ Hjortetakken'' were completely 
hidden in the cloud A hittle further east the cloud pos- 
sessed greater intensity, while on the plain at the foot of 
the hil on which the observatory stands, two luminous 
gatherings were seen, which seemed to rest on the snow, 
with a strongly phosphorescent hight These two gather- 
ings, which were at first ssolated, now came in contact 
with the above described cloud with long luminoug bands 
radiating from the latter By opening the shit of the 
spectroscope as much as possible and simultaneously 
keeping foreign light from the eye, I i beheld the auroral 
line faintly but clearly defined The cloud now began to 
disappear without oscillation, when suddenly a numbes of 
horizontal openings formed in it, through which the 
mountain stood forth In the next secomfl all had 
disappeared 

I admit that, as 1egards the last described phenomenon 
of the lustrous cloud, it might be explained gs bemg 
caused by the reflex of the aurore which were simul- 
taneously visible, but such an explanation 1s not appli- 
cable to the one first described It would be very 
interesting to learn if othe: observers have noticed this 
form of the aurora ADAM PAULSEN 

Copenhagen 





THE EFFECTS OF THE WEATHER UPON 
DEATH RATE AND CRIME IN INDIA 


SOME time ago a very interesting series of articles, by 

Mr Buchan, upon the connection between certain 
meteorological conditions and the zymotic diseases, as 
illustrated by the mortuary returns of the London district, 
appeared in NATURE Happening to have undertaken, 
at the request of the provincial superintendent of census 
operations, certain investigations concerning the hfe 
statistics of the population of the North-West Piovinces 
and Oudh, just about the time when Mı Buc&ian’s articles 
appeared, it occurred to me that it wculd be worth while 
to see whether any similar concomitant variations of 
meteorological conditions and causes of death could be 
detected in India The resyts arrived at are so curious, 
and at the same time so definite, that I thinle they may 
be of interest to readets of this journal 

At starting, however, it should be observed that, though 
the mortuary returns of the province with which I 
am connected are probably the best ın India, they are | 
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still very far from complete The agency Se ee eae UN MENU for 
registration 1s that of the village chaukidár or watchman, 
who 15 supposed to take note of all births and deaths 
which occur in his village (aiding his memory, 1$ neces- 
sary, by variously cut notches on a stick) amd to report 
these weekly at the neaiest police station From euch 
an agency nothing like an exact account of the causes of 

death can be expected , hence in the detailed tgbles given 
below I have confined my attention to ‘the four most 
obvious causes—small-pox, cholera, suicide, and wounds, 
Even as regards the number of deaths registered a con- 
siderable defect may confidently be anticipated, owing to 
lapses of memory on the part of the c£au£idár This 
defect has been found by Dr Plaucy, the Samtary Com-, 
missioner, to amount to about 20 kr cent of the *whole. 
on the average of a large number of cases personally 
examined by him in various parts of the province The 
proportion thus obtained 1s confirmed by a comparison of 
the deaths actually registered with the death rate arrived 
at in the last census report During the five years, 
1878-82 (the only ones for which complete returns are 
obtainable), the deaths registered appear, from figures 
supplied by,Dr Plauck, to have numbered 7,311,013 
The average population durmg the five$years having been 
about 45,000,000, this gives an annual death rate of 325 
per thousand Now in Mi White's report on the census 
of 1881 it 1s shown that the distribution of the population 
according to age, and the observed death 1ate among 
certain tribes and castes suspected of practising infanti- 
cide, and therefore placed under stiict police surveillance, 
point to 4o per mille as the probable 1ate *f mortality for 
the general population The unrecorded deaths therefore 
amount onthe average to 7 5 out of fo, or 19 per cent of 
the total—almost exactly the same defect asgDr Plauck 
arrived at by his personal investigat on of special cases 

It follows that, though the returns collected by the rude 
illiterate agency employed are not strictly accurate, the 
totals arrited at probably on the whole bear a nearly,con- 
stant proportion to the tiue number of deaths, the popu- 
lation dealt with bemg sufficiently numerous to eliminate 
any individual peculiarities of the agents 

The death rate varies enormously from year to year, as 
may be seen from the table of the total numpbe1 of deaths 
recorded, here given in full — ° 


Number of Deaths from all Causes Registered in the North- West 
Provinces and Oudh during the Five Years 1878-82 





Jan Feb March | April May | june July 





91,677 
73,120 


157, 326/136, 867/120, 767 
87, 302/100,040 83,802 
72,534] 76,622 78,200) 56,502 

124,831|115,683, 86,083} 81,609 

107,628 119, 714|114, 382022, 110 


143,760 
71,874) 
69,250 
97,829 
96,596 


1878 1137, 161 
1879 75,387 
1880 116,366 
1881 95,226. 
1882 114,220) 


149,173 
62,837 
72,030 
91,011 
92,472 








Total 











538,360 458, 523479, 309|549,621 548, 9201483,234 425,018 











Nov Dec Annual total 


Year Aug , Sept | Oct 
_! 














1878 
1879 
1880 
1881 
1882 


1,521, 724. 
1,914,499 

987, 190 
1,402,473 
1,485,127 


113 701 120,607 138,997 127,656, 93,032 
131, 702 196, 135429, 1 15 369, 390/233, 795 
74,127, 87,618) 91,2181 99,459 93,264, 
86, 316, 109, 837/181, 519'180, 683/15 1,846) 
I51, dece, 156,065|128,040|122, 517 
57,6256; 73,801/996,914 


The deaths 1ecorded average a little under a million 
and a Dalf per annum, but in 1880 they were less than 
a milhon, and m 1879 nearly two, milfions In that 
disastrous year one district or county, that of Aligarh, 
lost nearly half a million of its po. lation The chief 
difference between 1879 and 1880, from the meteorological 














Total 905,228|694,454/€ 7,311,013 
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point of view, was that ın 1879 the monsoon rams were 
unusually heavy, while in 1880 they were so scanty that 
for a long time grave apprehensions were entertained of 
another famine, like that which followed the drought of 
757 The year 1877 (which does not appear in the 
tablejewas an extraordinarily healthy one, but the effect 
of the scaicity produced by the drought of that year is 
seen in the high mortality of the first six months of 1878 

The first rough generalisation suggested by the table 1s 
that dry years are healthy and wet ones unhealthy That 
this is generally true 1s well known to residents in the 
country Among the natives also I have heard it said 
that one must choose between health plus famine and 
abundance pis fever , It would nevertheless be false to 
infer that 1n India moWality ıs due to rain, for we have 
only to compare the figures for the several months to see 
that on th® average, and m almost every single yeai, the 
month in which fewest deaths occu, is July, which 
happens to be just the ramiest month of thetwelve Rain 
1s no doubt one of the indirect causes of death, but it 
seems to produce unhealthy effects by increasing the 
humidity of the air and hastening the growth of rank 
vegetation, which, decaying at a time of the year when 
the air is almost perfectly still over the Indian plains, 
produces that noxious condition of the lower atmospheric 
strata known by the name walarta_ Compared with the 
deaths fsom malarial fevers, those due to cholera, small- 
pox, and other epidemics count almost as nothing 
Hence, though these epidemics have their particular 
seasons of maximum and nunimum, therr effect 1s com- 
pletely hidden 1 the general mortality table under the 
great annual variation which culminates in October and 
November ° ° e 

Besides rainfall, atmospheric humidity, and wind velo- 
city, other meteorological causes which presumably «have 
some effect upon health are the mean temperature and 
the daily range of temperature—the last, according to the 
prevalent opinion amongst Indian medical mengwho are 
fond of attributing almost every ailment to nocturnal 
chills, being a most important cause The next table 
gives approximate monthly mean values of all these 
meteorological elements for the North-West Provinces 
and Oudh, exclusive of the Himalayan districts, which 
aie very spaysely populated, 
Mean Values of Certam Climatological Factors in the North-West 

Provinces and Oudh 






































Daily Wind 
Mean Relative 
Month temp p humidity Rainfall mn 
——9MM en ge es NN 
o i "Is inches miles 
January 59 28 62 o8 54 
February 64 28 57 o5 71 
March 75 29 46 o3 | 83 
April 85 32 37 02 , 90 
May go 28 | 43 o7 | 93 
June gI 20 | 52 38 108 
July e| 35 14 75 |d*ri4 95 
August 84 14 77 95 80 
September 83 16 74 66 | 7o 
October 77 27 62 13 47 
November 67 32 55 | OI | 35 
December 60 ' 30 6r l o2 | 40 
. H 1 
Year J 77 25 53 354 | 72 
| 





Before proceeding to estimate the relative effects of 
these factois upon the death iate, ıt will be found con- 
venient to convert the totals given in the first table into 
mean rates per Annum The mean number of de&ths per 
annum fo: each million of population 1s 32,493, and this 
number 1s distributed over the months as follows, when 
the months are all reduced to the same length — 
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Jan Feb March Apnl May June 
2351 2201 2093 2480 2397 2181 
July Aug Sept Oct Nov Dec 
1855 2435 3040 4352 4083 3025 


It has already been pointed out that the effect of the 
rainfall upon health 1s very indirect, and therefore need 
not betaken into account here The relative effects of 
the other factors in the second table may be calculated 
approximately by the formula— 


d=at+Br+yht+dv 


Here d, ¢, 7, #, and v respectively denote the variations 
of the death rate, the mean temperature, the range of 
temperature, the relative humidity, and the wind velocity 
each month from their mean annual values From the 
twelve equations of this form, furnished by the monthly 
means, we get the following most probable values for the 
coefficients, viz — 


a -— 797 B = 1136 
Y= 434 =- 356 

Iféhere be any approach to truth in the assumed propor- 
tionality between the variations of the death rate and of 
these climatological elements, it therefore appears that a 
mere rise of temperature within the limits observed pro- 
duced comparatively little effect, one degree of increase 
in the mean temperature increasing the deaths about 80 
pei million per month, or rather less than one per 
thousand per annum The variations of the diurnal 
range have a much greater effect, while the change of the 
death rate due to varymg humidity 15 even less than that 
due to temperature changes 

The relation between the death rate and the movement 
of the wind is inverse, the proportionate increase of 
deaths being 35 6 per million per month for a decrease 
1n the velocity of the wind amounting to only one mile in 
twenty-four hours In the months of October and 
NovemlSer, when so-called ma/arza/ diseases attain their 
maximum, the air 1s almost absolutely still, and there 
can be very little doubt that if a modeiate bieeze were 
occasionally to spi'ng up at this time of the year, so as to 
disgipate the #za/arza, or at all events mix it with good 

. alr from other districts 01 from above, the effect would be 

an immediate decrease of the death rate 

As regards special causes of death, I have already 
stated that I haye confined my attention to those cases 
in which the chazkzdér may be trusted to make a correct 
diagnosis” Small-pox, a disease now happily almost 
banished from Europe, but still carrying off many thou- 
sands of victims annually in India, 1s one of these almost 
unmistakable causes The average number of deaths 
from this disease during the five years was 59,240, distri- 
buted as follows .— 


Jan Feb March April May June 
3195 3830 6611 12, 561 13,790 9140 
July Aug Sept Oct Nov Dec 

4855 1924 742 366 536 1690 


The deaths from this cause, numerous as they are, are 
fewest ın the months when the general mortality attains 
its maximum The meteorological causes which favour 
the spread of small-pox appear to be heat, drought, and 
possibly also an unusually high wind velocity, the solid 
particles which constitute the contagion being presumably 
blown about by the wind The relative effects of these 
may be ioughly computed from the totals for each 
quatter, usufg the formula— 
n=N+at+ B(100 — A) + yv, 

z being the recorded numbei of deaths in any month ; 
N the number that would occur under the hypothetical 
cohditions, of a still, saturated atmosphere at o° F , and 
7, 4, and v standing for the tempeiature, humidity, and 
wind velocity respectively The coefficients thus found 
are a = QI, 8 = 237, y —97, the condition most favour- 
able to the propagation of small-pox appearing therefore 
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to be dryness The number JV, for the unattainable Both series exhibit a distinct annual variation, notwith- 
conditions assumed, comes out negative standing some irregularities which would probably dis- 

Another disease which the village watchman may be | appear if we had larger numbers to deal with, and in 
trusted to recognise in most instances 1s cholera Cases | both the phases are similar, the mmimum being, reached 
of severe diatrheea are doubtless frequently returned as | 1n the middle of the cold weather, and xc eh m 
cholera, but this does not sensibly impair the value of the | the hot season and rams Both forms of death by 
registers, since the two diseases are usually prevalent violence are, in fact, manifestations of the same cause, 
about the same time ‘The mortality from cholera 1s irritability of temper , for suicides m India ale, as a rule, 
subject to an annual variation quite as distinct as that of | not the result of a fixed melanchoha, three-fourths of the 
small-pox, but there are two maxima, in April and August, | Cases being those of young marned women, who, finding 


with a slight diminution between these months The life unbearable under the daily and hourly sting of the 
averages for the five years are — mother-in-law’s tongue, end it at last by yumping down a 


well & oa 
ve 338 peo a Ed Bi The monthly totals given in E last table may ,be 
E approximately represented by theformula— . 
July Aug Sept Cct Nov Dec n= alt- x) + Bh, 


5735 8129 4839 4665 1514 426 sınce they seem to depend both on temperature and humı- 
From the records of the army, police, and jail depart- | dity In this formula x would be the temperature at which 
ments, extending over a longer series of years, it appears | crimes of violence would disappear Grouping the months 
that the maximum mortality from cholera usually occurs | in fours, commencing with November, we get three equa- 
in the rainy season The secondary maximum in apal tions which give a = 7 2,8 = 20,and x = 48 4°F Crimes 
becomes the principal one in this table on account of the | of violence ın India may therefore be said to be proportional 
excessive prevalence of cholera in April 1880 This | in frequency to the tendency to richly heat, that excruciat- 
epidemic was popularly attributed to the immense numbe1 ing conditi$n of the skin induced by # high temperature 
of Hindu pilgiims assembled at the great religious fair of | combined with moisture Any one who has suffered from 
Hardwár, the disease having been caught from some 1n- | this ailment, and knows how 1t affected his temper, will 
fected persons in the crowd and spread abroad over the | readily understand how the conditions which produce it 
country as the pilgrims returned to their homes The | may sometimes lead to homicide and other crimes And 
Sanitary Commissioner with the Government of India, | any one who has been in India in the cold weather and 
however, does not accept this view, but seems to attribute | seen to what an abject condition the ordmary native 1s 
the disease or its dissemination to some occult atmospheric | reduced by a temperature of 60° or so tan beheve that 
influence Whatever may ultimately prove to be the | there ıs probably some truth m the arithmetical result 
nature of the disease, there can be little doubt that ın the | above given, that about 48° crimes offiolencé would disap- 
North-West Provinces it 1s to a great extent dependent pear, for at such a temperature nobody would possess a 
upon heat and moisture, being almost unknown ın the | suffieient store of energy to enable him to commit crime 


cooler months of the dry season To estimate the | of any graver d 
escription than petty larceny. 
relative effects of these two atmospheric condiwons, we y8 E petty A A HILL 


may employ the formula— 
n=N+at+ Bh, 1 


1 

the letters havıng sımılar sıgnıficatıons to those mentioned | cg da 
with the previous formula Combining the months ın | TEPE new work of Dr Agardh, forms the third part 
groups of four, commencing with December, we get three | of a senes of monographs of alga, two parts of 
equations which give the following approximate results — which have already appeared — The first part contains 
a-281, 8—45, N= —20076 The principal effect the geneia Caulerpa, Zomaria, and ae groups of 
is that due to high temperature , while at the tempera- Sargassum, the second contains the Chondariacez and 
ture assumed for /V—zero F.—that number comes out | Dictyoteee The Ulvaceæ form the subject of the present 
negative Thatis to say, in a perfectly dry atmosphere monograph. This work should have special interest for 
cholera would disappea: at a temperature considerably algologists, from the circumstance that in it the author 
above freezmg, about 70° F, ın fact, if we may judge has expressed his views, and the reasons on which they 
from these tables, In the cold weather months, indeed, | are founded, concerning the much-debated question 
cholera never assumes epidemic proportions in the North- | Whether Bangia, Porphyra, Goniotrichum, and Erythro- 
West Provinces, but when the poison, whatever it may trichia belong to the Floridee or to the Ulvacee The 
be, 1s widely disseminated, as ın the beginning of 1882, fact that Dr Agardh still retains them among the Ulva- 
after the great mela or rehgious fair at Allahabad, ıt | Ce 15 a sufficient proof that he is not convincedeby the 
remains nearly quiescent, manifesting itself only in a few perusal of Dr Berthold’s work (noticed in NATURE, 
sporadic cases until the commencement of the hot weather vol xavu p 385), and the statement of the latter that they 
m April, when 1t breaks forth with alarming rapidity belong to the Tlorideze 

Deaths by violence are also, as a rule, unmistakable Dr Agardh discusses the subject at some length, calmly 
In the Sanitary Commissioners tables two causes of | and dispassionately , and, considering his uminense expe- 
death are given which both come under this head— | nencen the study of alga, his opinion is deserving of 
suicide and wounds—the latter presumably including only much consideration It may be as well to give the reader 
the results of murder and manslaughter, as there are | Some :dea of the arguments upon which the author has 
separate headings for accidents and wild beasts The grounded his opmion. He telies principally, it will be 
average numbers of these deaths recorded each year | 5€€n, upon the assumed difference of the reproductive 





are— 7 organs ın the Ulvaceze and in the Floridez, namely, on 
Jan Feb March  Apn| May June the sporidia endowed with motion (zoospores) in the true 
re 105 109 196 268 246 248 Ulvacez, and on the antheridia, cystocarfs, and tetra- 
ounds 105 94 105 119 125 128 spores ,of the Floridez, the anthe1idia and cystocarps 
—— WT Ww Ww 7  —— ‘| beiig considered by Thuret and others as sexual, the 
b 

Total x 203 , m 387 ai 376 | tetraszores as aseaual s 
uly ug ept ct Nov Dec IT) al S » xw iy 
Suicides 246 242 269 250 151 100 hiesa) ion bs bidrag af i G Agardh (Tredje afdel 
Wounds . 132 154 145 135 II5 98 Dr L Rabenhorst’s * Kryptogamen-Flora von Deutschland, Oesterreich 
IE. CU Lotus DENEN ma der Cep ir Zweiter Band — '* Die Meeresalgen Deutschlands und 
Total 378 395 414. 385 266 198 idea: Kunmer] vetet vo. F Hauck 4—6 Lieferung (Leipzig. 
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Dr Agardh points out that the organs with powers of | comments on it 


motion, observed by Derbés and Solier, are scarcely to 
be referied to the Floridez, because in their eruption 


'*e from*the pue as well as in:therr movements, they have 


"wa, appréciable analogy with the organs of Prasiola, 
described by the author in a new species, P cornucopie 
(see Table III , fig 74, e, f 2): 

On the other hand, Dr Agardh shows that the chief 
consideration which induced some algologists to remove 
Bangia and Porphyra from the Ulvacez to the Florideze 
was derived from the quaternate division of the cells, 
which was thought to be analogous to the quaternate divi- 
sion of the tetraspores in the Floridee He points out 
that, Janczewski acd Thuret had observed that it was not 
tetraspores, but octospores, which resulted from the divi- 
sion 1r» Porphyra , and he calls attention to the fact that 
the so-called octospores are themselves repeatedly divided 
mto new generat'ons of tetraspore? and octospores, in 
the same manner as the cells or cell-contents in Prasiola, 
Tetraspora, Palmella, Monostroma, Ulva aureola (lea 
fulvescens), and some species of Enteromorpha divide, 
thus showing an analogy with these plants rather than 
with the Florid . 

The author observes that 1f the organs of Porphyra be 
considered analogous with the tetraspores of the F lorideze, 
these organs, according to some authors, should possess 
different functions, the tetraspores being deemed neutral in 
the Floridez, but the octospores sexual in Porphyra If, 
he says, those organs which in Porphyra are called ànthe- 
ridia agree with the antheridia of the Florideze » 1f, also, 
those 4-partite organs which constitute spores are to be 
compared swith the tetraspores of the F lopdezg, there 
still remain in Porphyra and Bangia no organs which can 
be considered identical with the capsular fruiteof the 
Florez If, therefore, those organs which form the 
principal characteristic of the Floiidez are absent, it 1s 
evident that Bangia and Porphyra are far infgrior to the 
Fleridez, and that very distant affinities must be sought 
for them Moreover, if those organs which are neutral in 
the Floiideze become sexual and female in Porphyra, this 
rather seems to indicate divergence than affinity 

With regard to Bangia, Dı Agardh observes that the 
filaments o this plant growing together ın patches, as 
already olfServed by Dillwyn and others, always vary in 
thickness and in appearance, and that this difference of 
appearance may have suggested the idea that they were 
of various kinds (male and female filaments) According 
to Dr Agardh, these differences are merely differences of 
age, and the so-called special organs are to be considered 
rather as different states during the evolution of the 
fructification, than as distinct organs 

Reviewing the statements of different algologists with 
regard to the fructification of these plants, the author 
shows from their published works that much difference of 
opinion existed among them Thus, accor ding to Derbés 
and Solier, those organs in Bangia which they con- 
sidered as male are said by them to ge endowed with 
lively motion, while Thuret and Reinke, referring to the 
same organs, say that they are motionless Again, the 
author observes that Janczewski, alluding to the octo- 
spores of Porphyra, says that they have an amaeboid 
motion, Thuret, on the contrary, states that they are 
motionless 

After quofing Thuret’s description (“Etud Phyc”) of 
the processes of fructification in Poiphyra, Dr Agardh 
cites the following passage referring to the antheridia 
* La division s’arréte plus tót pour les spores et se pro- 
longe davantage pour les antheridies , mais il n'y å pas 
de différence fondamentale dans le procédé On en a la 
preuve dans les cas anormaux, déjà enentionnés par M 
Janczewski, ou le cantenu d'une méme cellule primitive se 
change, partie en spores, partie en corpuscules males’? So 
remarkable does this statement appear to Dr Agardh 
that he quotes ıt also in the note to p 26, where he thus 
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* Quomodo 11 qui hoc observarunt, 
sibimetipsis persuaserint eam partem contentus, qua 
oiganis perhibitis foemineis constaret, sub stadio evolu- 
tionis panlo posteriore ım organa mascula non transmu- 
taretur, mihi non liquet ? 

Leaving this subject to the consideration of algologists, 
the more geneial features of the work may now be noticed 

Dr Agaidh arranges the Ulvacez under the following 
genera 1, Goniotrichum , 2, Erythrotrichia, 3, Bangia , 
4, Porphyra, 5, Prasiola, 6? Mastodia , 7, Monostroma , 
8, Ilea, 9, Enteromorpha, 10, Ulva, and 11, Letter- 
stedtia 

Of these genera Mastodia and Letterstedtia are natives 
of the Southern Ocean Ilea, of which one species only 
1$ known, 7 fulvescens (Ulva aureola, C Ag ), 1s a small 
tubular plant which grows at the mouths of some Swedish 
rivers The cells of which it 15 composed are arranged in 
series of fours, as in Prasiola, but the colour 1s dusky as 
in Dictyota 

The other genera, of which many spectes are natives of 
these shores, wil have more interest for British algo- 
logists Praszola marina, Crouan, which Dr. Agardh 
unites with P. szz/:/a/a, has been recently found in Scot- 
land and in Devonshire, and the Ulva calophylla of 
Greville, and Ulwa crispa, have been 1emoved to Prasiola. 

Of the twenty species of Monostroma, five, namely, 4/ 
bullosum, M laceratum, M quaternarium, M latissumum, 
and M wzttrockw have been found on our coasts To 
these Dr Agardh adds another species, M lactuca 
(U lactuca, C Ag), which he considers identical with 
M undulatum of Thuret, and probably with M pulchrum, 
Farlow, of the east coast of North America While thus 
transferring the specific name /actuca to a Monostroma, 
the author excludes it from Ulva, where it has been a 
sourse of confusion 

With regard to Porphyia, Dr Agardh agrees with Dr. 
Greville in considering P Zzearzs as a distinct species , 
and he mentions P amethystea as a native of England 
Harvey had stated that the latter had been found on the 
west coast of Ireland, but the plant appears to have been 
ufiknown to him, and has not been found until recently, 
when Mie G W Traill met with it on the east coast of 
Scotland The arrangement of the cells in the plant 1s 
very beautiful 

In accordance with the views of most algologists, P. 
vulgaris and P lacintata are united by the author , but 
he has changed the name of the plant to P «mb:hcaits 
(*L Sp,” ed 2, 1633), of which he describes several 
forms In his views of the structure of thus alga, Dr. 
Agardh is at issue with Janczewski and Thuret. The 
last-mentioned authors state that the vegetative structure 
of the plant 1s always monostromatic, and that it 1s ın the 
fruitful parts only that the cells are arranged in two series 
Dr Agardh, on the contrary, says that the alga is at all 
times distromatic Á reference to Plate II, fig. 61, 4 will 
show that the two strata seen in the transverse section do 
not exhibit that subdivision of thg cells which consti- 
tutes the fruit : 

Dr Agardh agiees with M le Jolis in removing the 
Ulva lanza of Harvey to Enteromorpha, where it takes 
the name of E. Zuza_ Of Ulva, seven spzcies only are 
enumerated Under U rzg:da there are no fewer than 
twenty-four synonyms While, however, the author de- 
serves thangs for clearing away so many reputed species, 
he describes many forms of this very generally distributed 
alga 

S onongh has now been said to show the interest this 
work should have for algologists It 1s illustrated by 
four plates, beautifully exeauted, containing 124 figures. 
Although*the title is Swedish, the work 1s written ın Latin 


Of Rabenhorst’s ‘‘ Kryptogamen-Flora,” Nos. 4 93 m 
6 of Part II, m which the marine alga are ead e 
by M Hauck, have recently appeared — -""übers 4 
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and 5 treat of the Floridez, which are concluded in the 
sixth part Then follow the Phzophycee, but before 
touching on these, a few points relative to some of the 
Floridez cali for observation 

M Hauck tells us that in Gelidium the cystocarps 
are of two kinds—(1) those in which the placenta 1s basal, 
and have consequently only one series of gemmuidia, 
(2) those in which the placenta is central, on both sides 
of which the gemmidia are placed M Hauck does not 
seem to be aware that the former were long ago separated 
by Dr Agaidh from Gelidium, under the name of Ptero- 
cladia, the typical species of which is Pé lucada, a very 
common alga m the Southern Ocean. The Geldium 
captllaceum, described at p 190,15 a true Pterocladia, and 
has been described as such by M Bornet under the name 
of Pi captllacea M Hauck mentions this name among 
the synonyms of G cafzllaceum, and at p 191, fig 82, 
he gives us copies of M Bornet's figures of the cystocaips 
of this plant, and also of Gelidim, thus showing the 
characteristic differences between the two alge, it 15 
therefore surprising to find that M Hauck still retains 
the old name of the plant, and places it unde: the genus 
Gelidium 

The cystocarpic fruit of Dasya punzicea, apparently 
unknown in the Adriatic, was found on our southern 
coast as long ago as 1859 Before that time a specimen 
bearing cystocarps was collected by Miss Catlow in 
Jersey, and Dr Harvey gave to it the provisional name 
of Dasya catlowviæ There 15 considerable difference in 
the aspect of the plants which bear cystocarps and those 
which bear stichidia , so much so, that they have been 
taken for distinct species British specimens of this 
plant are much large: than those of the Adriatic 

M Hauck describes the tetraspoies of Melobesza coral- 
lna as “zweitheilig,’ and he refers to Solms’ ** Coral- 
hnenalgen des Golfes von Neapel" Table III, fg 23 
Now, on turning to this figue in the work of Graf Solms, 
it wil be seen that the tetraspoies aie 4-paitite It is 
true that they have been described by MM Crouan and 
Areschoug as dipartite, but, according to the observa- 
tions of M Rosenoff in his very interesting “ Récherch®s 
sur les Melobésiées,’”’ p 45, there seems good ason to 
believe that, although tetraspores are often found divided 
into two parts only, the complete number 1s four 

With iegard to M macs oca? fa, M. Haucf is apparently 
right in uniting it with M pustulata, and also ın consider- 
ing M corticeformis as a synonym of M membranacea 

In a forme: numbei of his work, M Hauck had stated 
that the tetraspores of Nemaleon weie unknown ‘They 
had, however, been described by Dr Agardh in “Sp 
Gen et Ord Algarum," vol u p 417, and again in the 
* Epiciisis," p 507, but the author did not, in eithei 
work, state in which species he had found them Some 
uncertainty, therefore, existed on this point, and Thuret 
was of opinion that up to his time theie had been no 
trustworthy record of the discovery of the tetiaspores of 
Nemaleon It would have been easy to solve the doubt 
by an appeal to Dr^Agardh, who 1s always ready and 
willing to impart information, but no one seems to have 
thought of adopting this course The wiiter is glad to 
be able to mention, on the authority of Dr Agardh, that 
he (Dı Agardh) found tetraspores on a plant of Nema- 
leon multifidum from Copenhagen, but he had met with 
them ouly once It is hoped that this statement will 
finally settle the question . 

The description of the second division of the marine 
algae, Pheeophyceze, 15 begun at p 282 with the Fucoidex, 


these are followed by the Dictyoteze, and after these fol- 
low the Phaeozoosporez Eagh ordei is preceded by.a 


reful desciiption of the structure and fructiffcation of 
lants included in it, and an enumeration of the 





tion of many plants, that M Hauck has greatly dimin- 
ished the number of species, especially of those from the 
Adriatic 

British algologists wall find ın the later numbers of this 
work, as well as in those which preceded them, mugif 
that 1s interesting and instructive The succeeding num- 
bers will be welcome It is hoped that they will be fol- 
lowed by a good index, which will add very mush to the 
value of the work Mary P MERRIFIELD 





METEOROLOGICAL OBSERVATIONS FROM 
$e Ben Nevis Ob- 


| BEN NEVIS 
A WEATHER REPORT from 
servatory 1s now published daily, which gives the 
observations made at 9 a m and 9 pm, these bemg the 
hours adopted by the Meteorological Societies of the 
British Islands, to which are added the highest and lowest 
temperatures, the amount of rain and snow in all cases 
where it 1s possible to measure it, the height of the snow 
on the plateau, measured by the snow gauge, the hours of 
sunshine, taken directly from the sunshine recorder, and 
the quantity of ozone, droughts, changes gf wind, auroras, 
glories, halos, electrical and other phenomena, recorded 
as thev occur The record is strictly one of observations, 
and as these are made at the usual observing-hours, 
British meteorologists and all persons interested in the 
weather ate thus afforded the means of comparing their 
own observations with those made at Ben Nevis Observa- 
tory, which is by far the most valuable high-level station 
we possess, as furnishing data of the first importance 1n 
the study of the weather changes ob Emope In the 
winter climate of the Ben, the problem of hygrometiic 
observation ıs beset with formidable difficalties® With a 
view io the practical solution of these it 1s pait of the 
winter’s programme that Mr Omond conduct a series of 
invest gatiops with a hygiometer of a novel descirption 
specially designed by Piof Chrystal for the purpose eJn 
the meantime, and until the problem be solved, the word 
“Sat” meaning saturation, 1s entered in the wet bulb 
column in all cases when the wet does not read lower 
than the dry bulb, ıt being evident that 1n such cases the 
air 1s all but, if not altogether, saturated * Indeed, a 
saturated atmosphere at ali temperatures may*be almost 
regarded as a persistent featuie in the climatology of the 
Ben Occasionally, howevei, as recently happened about 
Chiistmas and the New Year, a sudden change sets in, the 
clouds clea away, the sun blazes out in a sky of mar- 
vellous clearness, and a dryness of air comes on such as 
1s raiely 1f ever experienced at lower levels In these 
circumstances the cry and wet bulb ieadings separate 
to a degree so extraordinary that Glaisher's tables are no 
longe: of any use 1n calculatiug the humidities of the air 
As the periods of sudden and intense dryness of the 
atmosphere are intimately connected with the anti-cyclonic 
systems prevailing at the time ın north-western Europe, 
itis not improbable that a careful record and study of 
them will lead to a moie exact foiecasting of some of 
oui most important weather changes 
By and by the observations, combined with those made 
by Mr Liv ngstone at thelow-level station at Fort William, 
will furnish the data for asceitainmg what ıs the normal 
distribution of piessure, temperature, and, humidity in 
the stratum of the atmosphere between the top of Ben 
Nevis and the level of the sea at its base These being 
once determined, all deviations therefrom, whenever 
occurring, will be readily seen When the departures 
from*the normals to subsequent changes of weather have 
been furthei investigated and them relations more accu- 
1ately determined, the high expectations fosmed regarding 
the part to be played by the high-level station on Ben 
Nevis 1n contributing impoitant data towaids the fore- 
casting of the weather of the British Islands will doubt- 
less be realised It must not, however, be forgotten that 
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this intensely practical problem 1s an excessively difficult 
one, requiring for its successful prosecution no small 
expenditure of time, labour, thought, and money 
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` NOTES 


THE Royal Society at then last meeting elected the following 
five savantg foreign members —Anton de Bary (Strasburg), 
Carl Gegenbaut (Heidelberg), Leopold Kronecker (Berlin), 
Rudolph Virchow (Berlin), Gustav Wiedemann (Leipzig) 


WE are infoimed that it has been arranged that Sir Wilham 
Thomson will give, at Johns Hopkins University during the first 
twenty days of Octobeg next, eighteen lectures on ‘‘ Molecular 
Dynarfics ” \ 


CAPTATN W J L Wuarton, R N., at present in command 
of HM surveying vessel Sy/va, has been, selected to succeed 
Capt. Sir F Evans, K C B , as Hydrographer to the Navy 


ON Tuesday afternoon, at Oxford, Convocation witnessed in 
the Sheldonian Theatre the most excitirg scene that has been 
enacted in the University since the opposition to Dean Stanley 
as Select Preacher* Last summer Convocation? passed by a 
small majority a vote of 10,000/ for a new physiological labora- 
tory The vote was opposed by the anti-vivisectionists and by 
some oh the ground of economy A memorial got up by Mi 
Nicholson against vivisection having produced no effect on the 
Council, the opponents of Prof Burdon Sanderson determined 
to oppose the degree brought before Conv.cation on Tuesday 
for empowering the sale of stocks for the 10,coo/ voted last 
June The d&cree wis supported by the Dean of Qhristchurch, 
Dr Acland, and the Warden of Keble, and was oppcsed by 
Prof, Freeman and Mr Nicholson — Afte a stormy delfite the 
vote was carried by 188 votes against 147 The result was 
received with enthusiasm, and Oxford 1s to be congiatulated on 
t To what shifts Dr Sanderson’s opponent? were put 
may be seen from what the 72:5 cally ‘‘the most astonishing 
speech " of Mr. Fieeman the historian, ** who afforded a curious 
example of the confusion of thought into which even intelligent 
men may be led by an over-indalgence in sentiment It would 
be as reasonable, said Mr Freeman, for the historian to illus- 
trate the festivities of Kenilworth by an actual bull-baiting as for 
the physiologist to experiment upon living animals Mı Free- 
man, 1n his zeal to establish the scientific character of the his- 
torian, forgets the difference between description and discovery, 
and ignores the fact that the physiologist, at least under the 
existing law, makes his experiments not for the instiuction of 
pupils, but with a view to discover what is as yet unknown A 
1101e curious article in the indictment against vivisection we have 
not m& with since the celebrated letter in which Sir George 
Duckett told the Royal Commission that he had no evidence to 
give, but that he consider ed vivisection ‘an abomination introduced 
from the Continent going hand in hand with Atheism °” The 
Times in its leader on the subject treats 1t sensly and moderately 
* All those who are open to argument have been long ago con- 
vinced that science cannot proceed on her beneficent w ay without 
the aid of experiments, some of which must be painful , and 
those who are not open to argument, and those who believe, like 
some of the wiseacres v hose opinion is on record, that ‘merical 
science has arrived probably at 1ts extreme limits,’ are not likely 
to be convinced by anything that can be said or by any facts that 
can be brought against them Parliament, on the recommenda- 
tonof one of the stiongest Royal Commissions evei appointed, 
has legislated in the matter, and, physiological expeiiment 1s now 
under limitations,as severe as it 1s possible for it to he consist- 
ently with any kind ef progress in discovery Abuses are of 
the rarest occurrence. Men like Dı Sanderson are not only 
humane, but they are conscious that public opinion 1s awake on 





the mattei, and their discretion as to what should be done and 
what should not is absolutely to be trusted It 1s to be hoped 
that the sensible action of Convocation will not only encourage 
the Waynflete Piofessor to proceed as lus scientific conscience 
may guide him, but will convince the w ell-meaning but irra- 
tional opponents of scientific freedom that further action on 
their part would be not only vexatious but unsuccessful ” 


By the election of Dr J H Gilbat to the separate chair of 
Rural Economy, Oxford has gained a man of European reputa- 
tion, whose advent to the professoriate all parties will welcome 


Dr P P C Hosk, of Leyden, writes to inform us of the 
death of Piof Dr II Schlegel, Director of the Royal Museum 
of Natural History at Leyden, on January 17 last Schlegel 
was born in 1804 in Altenburg (Saxony) It was intended to 
make him a brazier, but on his. paying a visit to Vienna about 
1824, his love for natural history was awakened He came to 
Leyden in 1825, and tried to obtain an appointment as traveller 
for the Museum of Natural ‘History, of which Dr Temminck 
was then supeiintendent He did not receive that appointment, 
but stayed in the Museum as preparator Je remained in this 
position until he was nominated conservator in 1839. He was 
appointed to the post of Director of the Museum 1n 1858 afte 
the death of Temminck. Schlegel was doctor 4070725 cattsd of the 
Leyden University, member of the Royal Academies of Sciences 
of Amsterdam and Berlin, &e The Leyden Museum of Natural 
History, well known to every zoologist, has become undei 
Schlegel’s supeiintendence one of the richestin existence Fo 
descriptive zoology, and especially that of the vertebrata, 
(reptiles, birds, and mammals), Schlegel was a first authority , 
the number of papers and monographs published by him in these 
groups i very coasiderable, and their scientific importance 
great 


Tue death is announced of M Richard Cortambert, fls, at 
the age of forty-eight years He was attached to the geographi- 
cal department of the National Library, and, 1n company with his 
father, had published many geographical works 


ADMIRAL MOUCHEZ 1ead a paper before the Paris Academy 
of Sciences*t the sitting of Febiuary 4, ın which he stated that 
it was impossible to make any observations with large instru- 
ments ın the old®establishment at present the headquarters of 
French a#ronomy He proposes to erect a new observatory on 
a site in the vicinity of Paris Admiral Mouchez states, more 
over, that to find the money required it would be advisable to 
sell the new grounds which were annexed to the Observatory in 
the tıme of Leverner The extent of this land 1s about 28,000 
square meties, and the Admiral states that the sale might realise 
4/ per metre This ground was given to the Government by the 
City of Paris, which sold it fo. the nominal price of 4/ , it 1s 
supposed that the Municipal Council will oppose the scheme, 
which has come to hght quite unexpectedly 


By the last mail fiom Iceland we have, received a communica- 
tion fiom Dr Sophus Tromholt, dated Reykjavik, middle of 
December, in which he infoims us that the weather had till then 
been mild and very unfavourable for his reseaiches, 1n conse- 
quence of which he defers to the next mail giving to NATURE an 
account of his studies 1n the island By the same mail apparently 
the 1epoits which have lately been circulating 1n the Scandinavian 
press of terrific eruptions ın the island have also arrived * 18 
stated in private letters that in November two enormous v/umns 
of smoke were seen in the direction of the great Vat» JOkull, and 
that ashes had fallen m the Serdifjord Accordine-© the direction 
it Seemed as 1f this eruption fas far more ‘Slerly than that 
occuning in the spring In connection ¥-feWith ıt may be of 


interest to call attention to the note en in NATURE (vol 
xxix p 135), in which it is re srted that on the night of 
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November 17 the snow in the valey of Storelo, in Central 
Norway, between 61° and 62? N., became covered with a layer 
of gray and black dust. It 1s, howevei, remarkable that Dr. 
Tromholt’s communication contains no reference whatever to any 
volcanic eruption 


WITH reference to the Krakatoa eruption, Prof Alph Milne- 
Edwards read at the Paris Academy of Sciences, on January 28, 
a letter from a correspondent ın Réunion, in which it 1s stated 
that the intensity of the sky-tints was always greatest where the 
showers of volcanic ashes had been observed Thus the path 
of the volcanic cloud can be traced step by step, and its trajec- 
tory found to be that of an ordinary cyclone. M Wolf showed 
how a study of the curves registered by the barometer establishes 
two atmospheric waves starting at the same time from Krakatoa, 
one towards the east and the other towards the west, the former to 
reach us had to traverse 11,500 kilometres, and the latter 13,500, 
M. Wolf showed that the rate of progress was that of sound, 
and on the basis of this and the distances, he found the eruption 


to have taken place on August 27, at 1th 43m, a m R 
THE Birmingham Town Hall was crowded on Sunday mght, 


January 27, to hear a lecture from the Rev W Tuckwell on 
“ Natural History for Working Men" He dwelt upon the 
difference betweer the homes of the working man and his em- 
ployer, the first being destitute of the beauty and the resource 
with which the latter overflowed. One resource at any rate he 
could recommend to them in the study of natural history. 
Illustrations were drawn from the modification of the sap in 
their window-plants, the rise of the fluid in therr trees, the struc- 
ture of the spiders! webs on their walls, the transformation of 
insects ın their water-butts, from the heavenly bodies within 
their gaze, Mars with his polar ice caps, Jupiter with his moons, 
the sun with his spots, the moon with her craters, the nebular 
clusters, and the falling meteonites, to show that enveloping and 
pressing on us everywhere were miracles of cieative and develop- 
ing energy, surpacsing a thousandfold the wonders of human 
enterprise, and that we walked amongst them unheeding and 
uninquiring Instances were given of working men who hed 
been discoverers and happy workers in these subjects, some 
unknown to fame, others, like Charles Peach, Robert®Dick, and 
Thomas Edwards, the heroes of widely read memous Instruc- 
tions were detailed for setting up aquariums, eollecting fossils 
and insects, preserving plants, stuffing birds, buying mieroscopes 
or telescopes with one year's saving from the public-house A 
good museum should be examined , and a visit to Cxford on the 
next bank holiday was proposed Annual sozrées were recom- 
mended, at which the collections and constructions of the past 
year might be exhibited The lecture ended with a few words 
of religious feeling arising out of the subject, which were recetved 
with deep sympathy by the audience Thanks were proposed 
by Mr Jesse Collings, M P, Mr Lawson Tait, and Rev E F 
MacCarthy The lecture will shortly be published 


IN connection with the forthcoming International Health 
Exhibition, it 15 desired to illustrate as far as possible the rela 
tions of meteorology to he lth, and for this purpose a special 
sub-Committee has been formed It 1s hoped that the Royal 


Meteorological Society will establish a typical climatological 
order Station, provide the complete equipment, and supervise 


^e same This will be arranged on a level grass space about 
thity feet square, which space will be railed in, and provided 
with a Ps thr ongh which a limited number of the public can 
from time ume be admitted The attendant will take daily 
observations fro. the instraments, which will be exhibited in 
diagrams, and a CO}. of them furfished to the editorjal depart- 
ment of the Exhibittobye. publication ın the daily programmes 
and also as A communiguer. the press Itis hoped that a series 
of large diagiams illustrative. the climatal conditions prevail- 
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ing In various parts of the world may be exhibited — Besides the 
collective exhibit above described, space will be provided for the 
exhibition of instruments by manufacturers,' inventors, and 
others who may desire to show them Attention 1s particularly 
dirécted to the fact that the Committee specially invite Pi 
exhibition of meteorological instruments bearmg upon the eéla- 
tions of climatology to public health The Committee also 
appeal to authors of papers upon the relations betyeen health 
and disease, rainfall, percolation, evaporation, * and flow from 
ground, and other subjects embraced by the Exhibition, and 
invite them to exhibit diagrams, models, and apparatus illus- 
trative of their researches 





BULLETIN No 3 of the Entomologicgl Division of the U.S 
Department of Agriculture (Washingtoff, 1883), when stfipped 
of the *' red-tape" that appears to be even more necgssary cn 
official documents im the States than it 1s in this country, 1s of 
more than usual interest, The notorious ** army-worm " appears 
1n a new character, viz as destructive to cranberries, which form 
an important feature in the productions of the States Various 
additional enemies to forest-trees are treated on by Dr Packard 
A long chapter (by Dis Anderson and Barnard) 1s devoted to 
the ‘‘ cotton-wé1m,” m which (1n addition to Interesting biological 
information) elaborate contrivances for distributing arsenical 
solutions are described Dr McMurtrie contributes an exhaustive 
report on the examination of raw-silk ‘ grown” in the “States 
From a scientific pomt of view the most valuable article 1s a 
posthumous one, by the late Dr J S Bailey, on the North 


American Cossde (or “ goat-moths”), illustraged by two very 
excellent plates, 


* 

WE cannofspeak too highly of the work and management of 
the Sheffield Free Libraries — One-quarter of their fate is mort- 
gaged to meet the debt incurred at starting, yet more than one- 
seventh of its entire amount ıs spent in. books Practically this 
1s more than one fifth of the available income, and s nce, 
besides the central library, there are three large active branches 
as well as a museum and observatory, it shows a careful economy 
in the expenses The committee regret in their report that then 
income will not allow them to father increase their premises in 
both size and number In many libraries the inceme ıs almost 
swallowed up in the expenses of a single costly establishment 
The management of Sheffield, therefore, combined with the 
excellence of the collection of books which its catalogue displays; 
deserves support from any who feel an interest in intellectual 
progress or wholesome and harmless recreation 


THE Norwegian natmalst, Dr, S, A Buch, has been com- 
missioned by his Government to prosecute practical scientific 
researches as to the herring fisheries of Norway during the 
present year, according to the instructions of the Society foi 
Promoting the Norwegian Fisheries in Bergen 


ON January 24, at 11 25 p m, a splendid meteor was observed 
at Husqvarna in Sweden The meteor passed rather slowly 1n 
a southerly director, leaving a lustrous trail behind ¢bout a yard 
long It was nearly the size of an ordinary cheese-plate After 
a few seconds 1t burst with a loud report, emitting a light green 
lustre The fragments seemed to turn red and soon vantshed 


WITH the January number the Austrian Monatschrift fur den 
Ov tent has increased its size, and introduced illustrations It is 


also promised that scientific supplements will be occasionally 
Issued * 


Messrs HODDER AND STOUGHTON have issued a translation 
of the first volume (the only ong yet published) of Dr. Rein’ 
work on Jgpan—‘‘ Japan Travels and Researches undertaken 
at the Cost of the Prussian Government ’#—of which we were 
able to speak in high terms in revien ing the original German 
edition Altogether it 1s probably the most solid contribution 
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which has been made to a knowledge of Japan and its people , 
the translation seems to us to be well done 


THE wext evening lecture of the Society for the Encouragement 
Of he Fine Arts will be delivered by Mr Lennox Browne, at the 
rooms of the Society in Conduit Street, on February 14 It will 
be entitled ** Science and Smging,” and will be elucidated by 
vocal and other jllustrations. 


From the Adelaide Express and Telegraph of December 31, 
1883, we learn that Mr. Clement L Wragge was about to start 
an astronomical and meteorological observatory on his own 
account on the banks of the Torrens Observations of the usual 
meteogological elementQwere to be commenced on Jan 1, 1884 
The meteorological struments comprise mercurial barometers, a 
barograpfi, numerous self-registering and other thermometers by 
the best makers and Kew verified , besides 1am-gauges, ozone 
tests, ram-band spectroscope, and other appliances used by Mr 
Wiogge at the Ben Nevis Observatory He hopes to train an 
assistant, who will carry on the work during any prolonged 
absence The house isto be called the Torrens Observatory, 
and is admuably situated on Stephens Terrace, Gilberton, two 
miles from Adelaide € 


On the proposal of M. de Lesseps, the Panis Geographical 
Society*has decided to publish the biographies of all the French 
travellers of the present century 


THE Journal of the Society of Arts fo. February I contains 
two papers of special interest One by Mr J G Colmer, the 
Secretary to the Canadian High Commissioner, tells what the 
British Association Will find in Canada on its vigit in August 
next, the gther 1s a paper of much practical value, by Mr 
Thomas Fletcher, on coal-gas as a labour-saving agent in 
mechanical trades. 


WE learn from a communication from Orkney thaj on January 
27 at 3.a.m the barometer fell to 27 308, and that the tide was 
unusually high At Dundee the lowest record was 27 382 at 
10 30 p m on the 26th, while the velocity of the wind 1s given 
at from fifty to sixty-five miles per hour In Orkney a velocity 
of eighty-eight mules was recorded by the anemograph 


IT appears from the researches of M Sokoloff that the water 
of the Neva at St Petersburg, at a depth of 9 feet, 1s very pure 
when compared with the water supplied to other large citie- 
The matter m suspension 1n 1 cubic metre of water (in September 
and October) does not exceed 5 5 grm , and sometimes 1t 1s so 
small as to be less than o o2 grm The mineral matter dissolved 
varies from 31 0 to 38 1 grm , and the organic matters reach but 
187 to 225grm The average for August and September 1s 
20 4 frm of organic matter and 31 6 of inorganic , for October, 
21 7 and 33 9 grm. respectively. 

CAPTAIN STUB, Corresponding Member of the Society of Arts 
at Smyrna, writes to Mr Hyde Clarke that '' the cold wave 
which was*passing over America reached here last Sunday, 
January 21, and for Smyrna the cold was intense Iam told 1n 
exposed positions the thermometer went down to 10? below zero 
At the point near the railway station I saw ice one inch thick 
On the 24th the weather became milder ” 


THE additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) from 
India, presented by Dr. Harrison Branthwaite , a Bonnet Monkey 
(Macacus sinmcus d ) from India, presented by Mr E F Shortt, 
a Quebec Marmot (Arcfomys monax) from Virginia, U'S.A , 
piesented by Mr G. S White$ a Long-eared Owl (Aszo otus) 
from Germany, ‘presented by Master Oweh Dallmeye?, a Water 
Rail (Rallus aguaticts), Bntish, presented by Mr T E Gunn, 
a West African Python (Python se) from West Africa, pre- 
sented by Capt. J Grant Elliott, five European Tree Frogs 
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(Ayla arborea) from France, presented by Miss E Brunton, a 
European Tree Frog (Ayla arborea), South European, presented 
by the Rev, J Stapledon Webber , a Rhesus Monkey (Afacacus 
rhesus) from India, a Common Wolf (Canis lupus), European, 
a Fallow Deer (Dama vulgaris 9), British, two Chattering 
Lories (Los ius gars ulus) from Moluccas, two Vieillot's Firebacks 
(Euplocamus viellotr & 9) from Malacca, deposited , a Sykes's 
Monkey (Cercopithecus albsgularis), a Gray-cheeked Mangabey 
(Cercocebus alésgena 9 ) from West Africa, two Spotted Hyznas 
(Hyena crocuia à 9) from South Africa, a Red-vented Parrot 
(Pionus menstruus) from Brazil, a Golden Eagle (Agzzla chry- 
saetos), a Tawny Eagle (Agusla sevwides), a White tailed Eagle 
(Hahaetus albicilla), a Cmereous Vulture (Vultur monachus), 
seven Knots (Tringa canutus), European, a Temminck’s Snapper 
(Macroclemmys tenmznck:) from North America, purchased 





OUR ASTRONOMICAL COLUMN 


THE COMET oF 1664 —'' Cette comète de 1664," remarks 
Bingré, in introducing the description of it given in his 
** Cométographie,” ‘‘asinguliéiement exercé les presses des Im- 
primeucs," and that this statement was justified will be evident 
to any one who may consult Lalande’s '' Bibhiographie,” the 
catalogue of the library in the Observatory of Pulkowa, or the 
* Repertonum der Cometen-Astronomie,” by Dr Carl of 
Munich, in the latter will be found ieferences to some eighty 
works, either treating specially upon this comet, orin which it 
1s noticed 1n more or less detal And further, as Madler ob- 
serves — ** Lubienietsky hat uber ihn allem einen. ganzen. Quart- 
band geschrieben, der freilich fur unsere Zwecke sich auf emige 
Seiten reducunt," the volume here referred to 1s the first of the 
** Theatrum Cometicum ” 

This comet appears to have been discovered 1n Spain as early 
as Novembe: 17 Huyghens observed ıt at Leyden on December 
2, ‘while the observations of Hevelius at Dantzic, which have 
been used exclusively ın the determination of the orbit, com- 
menced on December 14, and it was generally observed in 
France and Italy about the same time Observations properly 
so called do not appear to have been made ın this country, and 
on scanning the long list of publications enumerated by Carl we 
find, in addition to a notice by J Ray in the Phz/osophtcal Trans- 
achons for 1707, only two works named as having been printed 
here (1)& An Astronomical description of a comet as ıt ap- 
peared 11 new Ingland, in the year 1664,” and (2) '' The 
blazing star, o: a discourse of Comets Ina letter from JB 
to T C concerfung the late comet” Flamsteed was then an 
ailing yoath, and though given to astronomical exercises he has 
no reference to the comet in question Indeed, ın his account 
of his eaily life we read ‘I had now completed eighteen years, 
when the winter (that of 1664-1665) came on and thrust me 
again into the chimney, whence the heat and the dryness of the 
preceding summer had happily once before withdiawn me ,” and 
he thus attended rather to calculation fiom Street’s “Caroline 
Tables,” which he had just procured, than to observations 

The comet was not suffered to remain without notice by 
Samuel Pepys, and we find several references to 1t m his ‘* Diary,” 
which it may not be quite without mterest to examine Pepys 
records the old style dates, but we reduce them to the present 
reckoning The first notice of the comet 1s on December 27, 
and runs thus ** Mighty talk there 1s of this comet that is seen 
a’ nights , and the King and Queene did sit up last night to see 
it and did ıt seems And to-mght I thought to have done so too , 
but it is cloudy, and sonostarsappear But I will endeavour it g 
On the night of December 26 the comet would rise in London 
just before eleven o'clock, and would be on the meridian at 
two o'clock at an altitude of less than nine degrees, ın R A 
126° 4, and gechnation 30° o south, distant from the earth o 193 
The apparent length of the tail (37°) menuoned by Carl, assigns 
a teal length of 43,000,0co miles, if ıt were 1n the line of the 
radius-vector On December 31 we read ‘* My Lord Sandwich 
this day writes me word that he hath seen (at Portsmouth) the 
comet, and says it 1s the most extraordinary thing he ever saw ” 
On Januasy 3 Pepys says “T saw the comet, which is now, 
whether worn away or no I know not, but appears not with a 
tail, but only 15 larger and duller than any other star, and 1s come to 
rise betimes, and to make a great arch, and is gone to quite a new 
place 1n the heavens than 1t was before , but I hope in a clearer 


346 


NATURE 


[.Fe0..7, 1884 





night something more will be seen” At eight o'clock on the 
evening of January 3 the comet was m R A 47? 5, declination 
1° 5 south, distant from the earth o 276, the moon was at full 
two days previously, so that the tail might have been in great 
measure overpowered by her light m the indifferent state of the 
sky Pepys has no futher reference to the comet till March 11, 
when the “Diary” says ** To Gresham College, where Mr Hooke 
read a second very curious lecture about the late comet , among 
other things proving very piobably that this is the very same 
comet that appeared before in the year 1618, and that in such a 
time probably ıt will appear again, which 1s a very new opinion, 
but all will be in print ” We do not remember to have met with 
other reference to this opmion of Hoole’s, though probably 
such must exist, and it 1s not easy to explain upon what grounds 
he founded the idea The comet referred to was the third of 
1618, which, to use Pingié’s phrase, almost exercised the 
printing-press as much as that of 1664 It was observed by 
Harriot at Sion House, Isleworth, or, as it was then called, 
Thistleworth 





GEOGRAPHICAL NOTES 


Our readers may have noticed that Dı Holub had met with 
unexpected difficulties at the Cape m the prosecution of his 
Journey into the African interior, the Cape authorities insisting 
on payment of the full duty on the traveller’s scientific equipment 
It will be seen from the following communication, which has 
been sent us for publication, that the difficalty has been happ.ly 
and promptly settled —'* Downing Steet, February 2, 1884 — 
Sir,—I am duected by the Earl of Derby to acknowledge tne 
receipt of your letter of the 29th ufi, relative to the exploig 
expedition undertaken by Dr Holub in South Africa, and I 
am to acquaint you, for the information cf Sir Joseph Hooker, 
that a lelegram has been sent to the officer administering tne 
Government of the Cape of Good Hope, 1equesting that special 
concessions may be made in respect to the Customs duties, and 
that support may be afforded to Dr Holub m the prosecution of 
his enterprise A despatch to the same effect will follow by the 
outgoing mail —I am, &c (signed), RopzRT G W HBRBERT 
—The Assistant Duector, Royal Gardens, Kew ” 


In the Bo//etizo of the Italian Geographical Society for January 
an account 1s given of a curious manuscript recently presented *o 
the Society by Count Pietro Antone.li — I: forms a bulky codex 
of 125 sheets of parchment, consisting mcstly of formulas afd 
magic incantations written in the old Giz (Ethiopic) language 
with a large admixture of Amhauc Amongst the ‘contents 1s 
also the Aud Negesi, or Royal Cneula, compuising sixteen 
circles, each of which occupies a whole page of ehe codex, All 
are divided into sixteen segments, each cortaming some text cn 
the various mncidents of human existence, which are afterwards 
expounded im greater detail Then come thirty chapters, each 
divided into fifteen lines, every one of which contains some sen- 
tence or aphorism The donor has received the King Humbert 
gold medal for the scientific work accomplished by him in the 
Italian settlement of Assab and neighbouring district The 
same number of the Goletno contains a description of the 
interesting collection presented last year to the prehistoric ethno- 
graphic museum at Rome by M van Oorét of Leyden This 
collection comprises a beautiful series of amulets, musical mstı u- 
ments, costumes and all kinds of personal ornaments used by the 
Maromtes of the Lebanon, the Druses of Hauran and other 
Syrian populations Some have a considerable intunsic value, 
while others are noteworthy for ther rauty and the elegance cf 
their forms and ornamentation One of tne most remarkable 
objects 1s the girdle worn by nch Bedour and Druse brides, 
consisting of a broad many-coloured silken sash with a large 
silver clasp nearly oval at both extremities It 1s opened by 
means of a needle, and embellished with conic filigree buttons 
and silver chains, from which are suspended little globules, 
crescents, and other charms sj 


THE Sydney Mor ning He ald of December 27, 1883, says — 
An exploring party, unde: the leadership of Mr Charles Win- 
nicke, an experienced exploier and bushman, has just made a 
succe-sful journey through a large portion of unknown country in 
the interior of Australia The party was provided with camels 
and horses, but the latter were never required Mr Winnicke 
made a start from Cawariie station, on the Warburton River, in 
latitude 28° S , and tiaveised the country to the north as far as 
latitude 27°, 


effecting a connection with previous explorations | 


nea: Goyder’s Pillars A most remarkable natural feature 1n the 
Talton Range was discovered by Mi  Winnicke dming his 
Herbert River eaploiattons Several long stages without water 
were encountei ed a few days after the party left Ca varrie station, 
and a distance of 200 to 300 miles had to be traversed across hi 
highest sand ridges in Australia before water could agat be 
obtained. Many move long stages of between 100 and 2co miles 
without v aer were travelled In many instances the sand ridges, 
which were from 3co to 400 feet high, and very sttep, had to 
be crossed at right angles Two large rivers and an extensive 
range were discovered near the Queensland boundary, and alto- 
gether Mr Winnicke succeeded in mapping about 40,000 square 
miles of unknown country, which will help to fill in another large 
blank space on the map of Australia 


Mr O’NEILL, who arrived at Mozadrbique on Febrfary 4, 
after having *raversed 14co miles of unexploied country, situated 
between Mozambique and Lake Nyassa, has discovefed Lake 
Amarambu, the existerce of which was pieviously unknown, 
and which he declarfs to be the true source of the Prenda (?) 
River Mr O'Neill 1eports Lake Shnwa to be smaller than 
has been represented On his 1eturn. Mr, O'Neill followed the 
Likelungo Valley, which he found to be well populated 


Dr CHAVANNE will stait m a few days on his expedition to 
the interior of Africa, undertaken for th Belgian ‘‘ Institut 
National de Géographie ” He will employ the fist eight months 
of his time m drawing up an accuate chart of the Congo , and 
then penetrate from Leopoldville to the north to exploie the 
hithertc unknown districts lying in that duection and the water- 
courses It must depend on circumstances whether he will effect 
his return along the Nile, by Zanzibar, or by the Congo The 
provisional enart of the Congo, which was publighed a short time 
since ın America, 1s now sold heie 


In vol xm of the Zzvester of the Russian "Geographical 
Society we find the results obtained by M Gumnevejsky during 
his joumey across Novaya Zemlya in the spiing of 1878 The 
country 1s a plateau, about 450 feet above the sea-level, with 
deep vaileys in which several lakes aie concealed The riveis 
cut deeply igto the plateau The south-eastern winds blow freely 
on the plain, denuding it of its snow covering Three diffétent 
parts may ke distinguished m the southern island of Novaya 
Zemlya the rorthern part, which 1s covered by mountains quite 
unknown, 1s bounded on the south by the Pukhovaya Rive: 
The middle part is covered by five or six parallel chains of hills, 
the highest sammits of which reach 800 feet, they run north- 
west, close to the western coast, having a wide plateau to the 
east, The southern pait is a plateau not more than 450 feet 
high, and M Grinevetsky doubts very much if tnere me moun- 
tains 20co feet high, as has been stated One observation of 
M Grnevetsky 1s worthy of notice It ıs most probable, he 
says, that there are two varieties of reindeer in Novaya Zemlya 
One of them inhabits the southern island, and the other, which 
does not mix with the former, habits only the northern island , 
it 1s sac by the hunters to be much like that of Spitzbergen. 
In fact the Rassian hunters have found very often on Spitzbergen 
a kind of re ndee: with cut ears, which, they are peisyaded, 
comes from Novaya Zemlya In the Report of the Polar Com- 
mission in the Zvesta of the Russian Geographical Society 
(1871) reasons were given for beheving, along with Baron 
Shiling, in the existence of an archipelago to the north west 
of Novaya Zemlyagthe feebleness of the cold sea current in 
Barents Sea, and the large quantities of mud and gravel seen 
on the floating 1ce north-west of Novaya Zemlya) The remaik of 
the hunters was also referred to, and the opinion expressed that, 
1f such an archipelago existed, the Novaya Zemlya )eindeer really 
might cross tke sea during favourable years, reach this archi- 
pelago, and thence continue their migrations to Spitz! eigen 
The discovery of Franz Josef Land renders this supposition still 
more probable, especially if the Franz Josef archipelago extends 
farther to tne east, which extension seems mast probable, 
on account of the feebleness of the polar current that enters 
Barents Sea, which smely would be much stionger if the space 
between Novaya Zemlya and the North Pole weie occupied 
entirely by an open sea, The dbseivation of M Grinevetsky 
again rais@s this question Is it true that the Novaya Zemlya 
reindeer afford so many distinct affinities ith the Spitzbergen 
remdeer as io be considered. as belonging to the same sub- 
variety? And if so, how explain these affinities without ad- 
mitting (as the hunters do) that the remdeer in his migrations 
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goes from Novaya Zemlya ove: to Spitzbergen, availing himself 
of the archipelagos scattered between the two islands? 


In Nog 9 and ro of vol x ofthe Transactions of the Ba ln Geo- 
magihical Socygty, 1s an address on the wild tribes of Madagascar, 
by eir] Audebert, who divides them collectively, both those 
of Malayan (the Hovas) and those of African descent, accord- 
ing to their mode of life, into three classes the mhabutants (1) of 
the coast , (e) of the woods , (3) of the grassy lands and steppe-like 
wastes of the southern mterior Of all the races the Sakalavi 
are fist ın pomt of number, power, and civilisation The 
abongines, or Malagasy proper, are generally of a dark com- 
plexion, though those of duect Arabian descent are very clear- 
skinned, with hard features, broad, often also high forehead, eyes 
wide apart, nose flat, dips prominent, but not swollen, mouth 
broad,@vith splendid teh The long rather woolly hau 1s worn 
ininnumeiable plaits woven, m the case of the women, into 
crowns, Waccine eais, snail-shells, &c , smeared with tallow and 
ashes into the hardness of stone, and very malodoious In the 
grassy mteiior cattle-rearing is the piincijal industry on the 
coast fishing and the cultivation of rice In the woods the 
people hve on roots, tubercles, and honey —Neat follows an 
interesting though brief account of Dr Stecker’s chequered 
travels, of neaily thiee years’ duration, through Abyssimia About 
the middle of February, 1881, when Dr Rohlfs left Debra 
Tabor, Dr Stecke® made his way to the Tant Lake, which 
he travelled 10und, sending a detailed map of it, executed 
on the spot, to the German African Society At Zabul, 
the iecently-acquued seat of King John, Di Stecke: diew a 
plan of the giand and interesting chain of mountains tiaveising 
the eastein part of Abyssinia, but both report and map failed to 
reach the German African Society, whithe: they were directed 
Dr. Steche: was bent on penetrating into Koffa, but on account 
of war tumults and King John’s refusal to give him. permission, 
was obliged go abandon his design He, however, joined the 
three kings, King John, the King of Shoa, and the Negus 
Tehla Haiganot mto the Eastein Gala lands of Komboltsha, 
Antsharo, Tshaffa, Rikke, and Aigobba, and was thusenabled 
to make first acquamtance with a tract of country neve: before 
tiodden by a Eutopean —Some interesting particulars of tiavels 
in au Ameca aie taken from a letter of Dr Steinman 
toDr W Reiss, dated November 5, 1883 —The stones col- 
lected by Herr P Gussfeldt on the north-west slopes of Acon- 
cagua, at a height of fiom 5500 to 6100 metres have been 
analysed by Prof J Roth of the Academy of Sciences, and the 
result has established beyond all futher doubt the fact that 
Aconcagua us volcano 





THE ORIGIN OF THE SCENERY OF THE 
BRITISH ISLANDS: 
A 


TRUE mountain chain is the 1esult of a local plication of 
the eaith's ciust, and its exteinal form, 1n spite of some- 

times enoimous denudation, beats a close 1elation to the contours 
produced by the oigmal uphft Tired by this standard, hardly 
any of the heights of Britam deserve the name of mountains 
With some notable exceptions in the south of Leland, they are 
due fiot to local but to general upheavals, and their outlines 
have little o1 no connection with those due to undergiound 
movement, but have been caived out of upheaved aieas of un- 
known form by the various forces of erosıon Tn the course of 
their denudation the nature of these component 1ocks has ma- 
terially inffuenced the elaboration of their contours, each well- 
marked type of 1och having its own characteristic variety of 
mountain forms The relative antiquity of our mountains must 
be decided not necessarily by the geological age of then com- 
ponent materials, but by the date of then upheaval or of their 
exposuie by denudation In many cases they can be shown to 
be the result bf more than one uplift The Malvein Hills, for 
example, which fiom then dignity of outline bette: deserve the 
name of mountains than many higher eminences, bea: mternal 
evidence of faving been upheaved dung at least four widely 
separated geological periods, the eailiest movement dating from 
before the time of the Upper Cambrian, the latest coming down 
to some epoch late probably than the Juiassic period The 
oldest mountara fragments in Butam aiegthose of the Archean 
rocks, and of these the laigest portions occu in the north-west 
1 Abstract of second lecture given at he Royal Institution, February 5, 


by Archibald Geikie, F R S , Director-General of the Geological Survey 
Continued from p 325 
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of Scotland Most of our mountains, however, belong to up- 
heavals dating from Palzeozoic time, though the actual exposure 
and shapmg of them into their present forms must be referred to 
afa later penod Two leading epochs of movement 1n Palæo- 
zoic time can be recognized Of these the older, dating from 
befoie the Lower Old Red Sandstone and part at least of the 
Upper Silman period, was distinguished by the plication of the 
rocks 1n a dominant north-east and south-west direction, and the 
effects of the.e movements can be traced in the trend of the 
Lower Silurian 11dges and hollows to the present day In Wales 
two types of mountain-form exist—the Snowdon type, and that 
of the Bieconshne Beacons In the former the greater promin- 
ence of the lugh grounds aimes primarily from the existence of 
masses of volcanic rocks, which from their superior durabihty 
have been better able to withstand the progress of degradation. 
In the latter the heights are merely the 1emaining fragments of a 
once continuous tableland The Lake District presents a re- 
markable radiation of valleys from a cential mass of high 
ground It might be supposed that these valleys have been 
determined by some 1adiating system of fractures m the rocks ; 
but an examination of the area shows them to be singularly inde- 
endent of geological structue So entirely do they disregaid 
the strike, alternations, and dislocations of the rocks among 
which they lie that the conclusion 1s forced upon us that they 
have been determined by some cause wholly independent of 
structure, and before the present visible structure was exposed at 
or could affect the surface This could only have happened by 
the spread of a deep cover of later rocks over the site of the 
Lake mountains, The former presence of such a cover, which 
1s demanded for the explanation of the valleys, can be inferred 
from other evidence The Carboniferous Limestone on the 
flanks of the Lake District 1s so thick that it must have 
spiead neaily or entirely over the site of the mountains 
But it was overlaid by the Millstone Giit and Coal-measures 
so that the whole area was probably buued under several 
thousand feet of Carboniferous strata which stretched con- 
tmuously across what 1s now the north of England At the 
time of the formation of the anticlinal fold of the Pennine Chain 
the site of the Lake District appears to have been upraised as a 
dome-shaped eminence, the summit of which lay over the tract 
now occupied by the heights fiom Scafell to Helvellyn The 
earliest rain that fell upon this emimence would gather into 
divergent streams fiom the central watershed In the course of 
ages, afte. possibly repeated uplifts, these streams have cut down 
unto the undeilymg core of old Paleozoic 10cks, retaining on 
the wholetheir original tend Meanwhile the whole of the 
overlying mantle of later formations has been stripped from the 
dome, and 1s now found only along the borders of the moun 
tains. The older rocks yielding to erosion, each ın its own way, 
have graglually assumed that pictuesqueness of detail fo. which 
the area 1s so deservedly famous The Scottish Highlands lıke- 
wise received their initial plications during older Paleozoic times 
their component rocks having been thrown into shaip fold, 
trending ın a general north-east and south-west direction But 
there ıs reason to believe that they were ın large measme buried 
under Old Red Sandstone, and possibly under later accumula- 
tions No positive evidence exists as to the condition of this 
region dung the vast inteival between the Old Red Sandstone 
and the olde. Secondary rocks We can hardly believe it to 
have 1emained as land dumng all that time, otherwise, the 
denudation, vast as 1t ıs, would probably have been still greater 
Not mmprobably the region had become stationary at a base-level 
of erosion beneath the sea, that 1s, 1t lay too low to be effectively 
abiaded by bieaker-action, and too high to become the site of 
any important geological formation The present ridges and 
valleys of the Highlands are entnely the work of erosion When 
they began to be traced the area must have presented the aspect 
of a wide undulating tableland — Sauce that early time the valleys 
have sunk deeper and deeper into the framework of the land, the 
1idges have giown narrower, and the mountains have arisen, not 
by upheaval fiom below, but by the carving away of the rest of 
the block of which they formed a part In this evolution, geo- 
logical structue has played an important part in guiding the 
erosive tool, The composition of the rock-masses has likewise 
been effective in determining the individuality of mountain-fo. ms 
he mountains of Ireland fre distributed in scattered gioups 
round the great cential plain, and belong to at least three geo- 
logical pextods The oldest groups probably took their nise at 
the time of the olde: Paleozo c upheaval, those of the north- 
west bemg a continuation of the Scottish Highlands, and those 
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fthe south east bemg a prolongation of those of Wales Later 
1n date as regards the underground movements that determmed 
their site, are the mountainous ridges of Kerry and Cork, These 
are local uplifts which, though on a small scale, are by far the 
best examples in Britain of true mountain structure The Old 
Red Sandstone and Carboniferous rocks have there been thrown 
into broad folds and troughs which run m a general east and west 
direction In some cases, as in the Knockmealdown Mountain, 
the arch 1s composed entirely of Old Red Sandstone flanked 
with Carboniferous strata — But 1n most instances an undeilying 
wedge of Lower Silurian rocks has been driven through the 
arch — As not only the Carboniferous Limestone, but the rest of 
the Carboniferous system covered the south of Ireland and 
participated in this plication, the amount of denudation from 
these ridges has been enormous On the Galty range, for 
example, 1t can hardly have been le-s but may have been more 
than 12,000 feet The third and latest group of Irish moun- 
tains ıs that of Mourne and Carhngford, which may with some 
probability be referred to older Tertiary time when the similar 
granitic and. porphyritic masses in Mull and Skye were erupted 

The tablelands of Britain stuietly include the mountains, which 
are 1n general only prommences carved out of tablelands But 
there are still large areas ın which the plateau character is w el 
shown Of these the most extensive and in many respects 
the most interesting 1s the present tableland or plam of 
Central Ireland As now exposed, this region lies upon an 
undulating eroded surface of Carboniferous Limestone But it 
was formerly covered by at least 3000 or 4000 feet more of 
Carboniferous strata, as can be shown by the fiagments that 
remain The present’ system of dramage across the centie of 
Ireland took :t. orizin Long before the ancient tableland had 
been reduced to its present level, and before some of the ridges, 
now prominent, had been exposed to the hght The Moors and 
Wolds of Yorkshire present us with a fragment of a tableland 
composed of nearly horizontal Jurassic and Cretaceous rocks 
The Lammermuw Hills and Southein Uplands of Scotland 
form a broad tableland which has been formed on a deeply 
eroded surface of Lower Silurian rocks 
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THE MONK FISH 


NATUREN has recently supplied its 1eaders with some 1n- 

teresting details concerning the so called ‘‘monk-fish” of 
the Sound, which may be regarded as the genume forerunner 9f 
the sea-serpent of modern times Its capture and appearance 
were deemed worthy of 1ecord in Arild Hirtfeld's great “‘ His- 
tory of Denmark,” published ın 1595, while portraits. of the 
sea-monk embellished the works of various Scandinavian and 
German natural history writers of the middle of the sixteenth 
century — Among these, Guillaume Rondelet, ın his gieat folio 
work, ‘‘Libri de Piscibus Maiinis,” first claimed the special 
privilege of giving to the world a facsimile of the authentic 
likeness of the monk This, we are assured, had been taken 
from life for, and in the presence of, a nobleman, who had 
caused one copy to be made fo: the Emperor Chales V ,and 
another for Margaret, Queen of Navarie, by whom it was pre- 
sented to the author, Hirtfeld does not piofe-s to have been 
brought 1nto such close connection with the original, but he and 
tbe historians, Krag ani Stephanus, agree in reporting that a 
fish, beating the semblance of a human head with a monk’s 
shaven crown, and having toin or mutilated limbs indistinctly 
defined under a scaly covering, was, 1n the year 1550, captured 
in the Sound, ın a herring-fisher’s net, and brought to the King 
of Denmark, who immediately gave orders that it should be 
buried dezp underground, ‘‘ to hinder indiscreet talk among the 
ignorant, whose minds are always perturbed by what 1s new ” 
The speedy burial of the monster did not allay the excitement 
caused by its apparition, and Rondelet found, to his extreme 
annoyance, that his Swiss friend, Gesner, and other philoso- 
pher then in Rome, were ın possession of other reputed ouginal 
likenesses of the monk, differing from his own This circum- 
stance, he admits, inclined. him to suspect that the artist had 
added '*this or that according to fancy to make the fish seem 
more wonderful than 1t was in reality ” He even confesses that 
some of the portraits have no mde resemblance to a human 
head than might be detected in a frog or a toad, that the ex- 
tremities look like fins, and that the so-called monk's gown Is 
more like a dark seal's skin than a scaly armour From these 
and other corrections, coupled with Gesner’s mention of a fish’s 
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tail having formed part of the monk’s body, Prof Steenstrup 
infers that the ** monk-fish " was an unusually large specimen of 
the Loligo or Squid family, whose caudal extremity, bearing 
piobably bruises or othe: marks on the skin, had RP d 
the imagination of the spectators the semblance of a head 4ff 
neck with torn off arms, while the arms of the cephalopof had 
served to 1epresent lacerated extrenuties A comparron of the 
numerous confl.ctiag contemporaneous descriptions of the Danish 
“ sea-monk ” and 5f. the later ** Xraken” of the old Norwegian 
Bishop Pontoppidan might possibly be not wholly useless in 
the present day in checking an over hasty confidence m the truth 
of every fresh tale of encounteis with sea-serpents, as recorded 
by credulous seafaring men We may, in the meanwhile, refer 
all wko are intereszed in sea-monsters to the July number of 
Naturen, m which they will find a e representajion of 
Rondelet’s monk-fish, while the Septem%e: number of the same 
Journal gives reprocuctions of two characteristic Japanese pic- 
tures, ın one of wh ch a solitary boatman is battling m a stormy 
sea with a foimidable creature, evidently a highly magnified 
form of octopus, one of whose arms has been severed as it 
encircled man and boat, while the other arms are represented 
as striving to draw tneir prey nearer to the huge head with its 
protruding eyes Ir the second picture, which, 1f less foicible, 
1s more realistic, we see 1n the wondering and terrified expres- 
sion of the assgmbled men and boys the surgrise and alarm ex- 
cited by the appearance at a fishmonger's stall of two octopus 
arms, not unlike suspended serpents The terror of the spec- 
tacle has commun.cated itself to domestic ammals—a dog hiding 
himself, while a cat is taking iapid flight up the roof'of the 
house 





UNIVERSITY AND EDUCAT4IONAL 
INTELLIGENCE 


OXFORD — The Exeminers foi the Radcliffe Travélling Fellow- 
ship give nofice that the exammation will commence on Feb- 
ruary 20at 10a m inthe University Museum The Jxamination 
for the Burdett Coutts Geological Scholarship will commence on 
March 3 at roa m 

Mr Robert Stockcale, of Gigsleswick School, has been 
elected to a &lastings Exhibition in Natural Science at Queen's 
College 

CAMBRIDGE —The following are the words spoken by the 
Public Orator ir presenting Dr Hans Gadow (formerly of the 
Buitish Museum), Curazor of the Stuckland Collection of Birds, 
for the complete degree of M A honoris causd — 

*Dignissme Domine, Domine Procancellarie œ tota Aca- 
dema Anni proximi sub finem (vat recoidari) fabulam illam 
Aristophanis quze Aves nominatur cum voluptate maxima prope 
omnes spectavimus Hodie veio, ad studia nostra severiora 
redeuntes, nihil auspicatus esse arbitramur, quam annum novum 
honore in illum collato signare qui omnium avium genera et 
naturas quasi propriam provinciam sibi sumpsit explorandam 
Illum iituz senatoribus nostris hodie mento adscribimus, qui 
Pomeranie maritime ir. parte oriental: a gente antiquissima 
orrundus ın celeberrimis Germanie Academus zoologiz, palzeon 
tologiz, mineralogme, stidus operam suam feliciter 1mpendit , 
qui quarto abhimc anno in Britanniam idcirco est vocatus, ut 
aves in Museo Biitannico conservatas summa cura describeret , 
qui im nostra denicue Acedemia. nuper non modo de veitebiatis 
que dicuntur animalibus preelectiones habuit docussimas, sed 
euam thesauris nostris ormthologicis custcdiendis cum fructu 
nostro maximo est prepositus Inter antiquos quidem avium 
a volatu cantuque rerum futurarum omina ducebantur, nos 
mehora edocti hocie ın 30c viro Procancellarn novi auspiciis 
veram avium scientiam laude debita exornamus, ex initio tam 
felici omma. fausta ın futurum augurati ‘ Date candida cives 
Omina, et inceptis dextera cantet aus’ Vobis presento virum 
et de studus ornithologicts et de Academia nostra Sptime meri- 
tum, Hans Gapow ” 

Mr W F R Weldon, BA, St John’s College, has been 
appointed Demonstrator of Comparative Anatomy. 

Mr Francs Galton, F k.S , has been appointed Rede Lec- 
turer for the present year 

Prof W J Sollas, M A, late Fellow of St John’s College, 
First Class in the Natural Sciences Tripos, 1873, and Mr P 
H Carpenter, M A, Trinity College, Firs$ Class m the same 
Tripos, 1874, have been approved for the degree of Doctor of 
Science The able origma! forks ın Geology and Zoology by 
both these gentlemen are familiar to all students, 
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Lonpon —At King’s College, Prof W Grylls Adams, 
F R S, will continue the course of lectures on Light, and the 
Scientific Principles involved in Electric Lighting, during the 
remainder,of the session A course of practical work in Electrical 
Te ng and Measurement with especial reference to Electrical 
Engitigering will also be carried on under his direction in the 
Wheatstone Laboratory The lectures will be given once a 
week—on Mondays, at 2 p m —and the Laboratory will be open 
on Wednesday and F riday from 1 to 4 


oS 
SCIENTIFIC SERIALS 


THE monthly parts of the Journal of Botany for 1883 con- 

deine papers Among the more 
Important must be regardéd Mr J G Baker's synopsis of the 
genus Selagenella This is not yet completed, but already ex- 
tends to nearly 100 species, many of them now described for the 
first tıme — This is understood to be an instalment of a complete 
monograph by Mr baker of the Vascular Cry ptogams, excluding 
ferns, a work eagerly demanded by botanists —The additions 
to the phanerogamic flora of Great Britain are not yet com- 
pleted , and the palm of recent discoveries must be awarded to 
Mr Arthur Bennett. In this year’s record he describes and 
figures two, one of them, Potamogeton Griffith, new to science, 
fiom a lake ın Carnarvonshire, The other, Naras marina, 1s a 
native of the “Broads” of Norfolk This is rendered more 
interesting, by the discovery, by other botanists, of another spe- 
cies of Nuas, N alagnensis, also during the present year, m 
Lancashire It is not many years since the genus was first 
found in Britam, and the only species hitherto known, V 
fexus, has been gathered only in Scotland and Ireland —The 
Structure and distrfbution of the Characem are still engaging 
attention from Messrs H, and J Groves and others, and of 
this cry ptogamic"order, Another species, Chara Braunh, has also 
been added to {he flora of Great Britam —Mr H Boswell also 
describes two New British mosses, Bryum gemmipas um, om 
Breconshire, and Sphagnum tori eyanum, from Shropshire — 
Messrs R M Christy and H Corde: contribute an interesting 
paper on the cross-fertilisation of Arum maculatum Numer- 
ous oth@r articles and short notices of more local and special 
interest fill up the number 
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THE second part of vol xiv of Pringsheun's Fahrbucher fur 
wissenschaftliche Botanik contains two important articles on 
ciyptogamic botany —Dı A Fischer, on the occurrence of 
crystals of gypsyih in the Desmidiez shows that they are of verv 
wide distribution m the family, as well as in other fieshwater 
alge such as Spx 02572, though by no means unive: sally present 
He believes it to be simply a product of excretion in the process 
of metastasis, whether present in the form of crystals or dis- 
solved in the cell-sap, Dr O Muller, on the law of cell divi- 
sion in Melosa arenaria, offers an important contribution to 
the life-history of the diatoms By a most careful series of 
observations he establishes the law that “the large daughter- 
cell of the zth generation. divides in the following or (7 + 1)st 
generation, while the smaller daughter cell always divides only 
in the (+ 2)nd generation," by an argument which is too 
long to go mto here He deduces from this law the reason of 
the comparatively rare occurrence of the auxospores, by which 
the ouginal size of the species is restored after the continued 
degradation which it necessarily undergoes in ethe process of 
division —B Fritsch contributes alko a pape: on coloued 
granulai constituents of the cell-contents 


THE second part of vol iv of Engler's Botanische Fahr- 
ducher for 1883 contams a continuation of its very valuable 
review of the more important works on systematic and geo- 
graphical botany which appeared m 1882 —The other papers 
are —By T Wenzig, on the genus Fraxinus —By F Moewes, 
on hybrids of Mentha arvensis and M aquatica —By E 
Warming, on thegorder Podostemacese 


Archwes of the Physical and Natural Seiences, Geneva, Dgcem- 
ber 15, 1883 —Meteorological résumé of the year 1882 fór 
Geneva and the Great Gaint-Beinaed, by M A. Kammermann, 
Assistant-Astronomes —On the ancient lake qf the Soleuwe dis- 
trict (coloured map), by M Alph Favre The existence of this 
lacustrine basin confirms the conclusion aiiived at by other 
geological studies, that during the early Post Glacial epoch a fai 
gre^ter portion of Switzerland was under water than at present 







— Descriptive notice of the meteorological observatory installed 
on September 1, 1882, at Sentlis, canton of Appenzell, 2467 
metres above sea level —On the periodical oscillations of the 
ground, determined by the spint level (fifth year, 1882-83), by 
M P L Plantamour —On the theory of dynamo-electric ma- 
chines, by M R Clausius These machines having in their 
practical development outstripped the theory of then construc- 
tion, an attempt 1s made ın this elaborate paper to expound a 
theory more in harmony with the results already obtamed than 
ae any af the mathematical formulas hitherto employed to 
represent them, 


Rendiconto of the Sessions 
Bologna for the year 1882-85 
* null envelopes? 


of the Accademia delle Scienze di 

Nov 19, 1882 —Memorr on the 
of the second class in a given system of points 
affected by given coefficients, showing how, from the general 
formula, others may be deduced, rendermg more evident the 
property of the envelopes, and solving some questions connected 
with the momenta of the second order of said system, by Prof, 
Ferdinando P Ruffiam —On three sicephalous monsters, and 
more particularly on the seven-month Janus recently born in 
Bologna, by Prof Luigi Calor: —Note on the extremities of the 
mo®r nerve fibres ın the striated muscles of the torpedo (727- 


pedo marmorata) treated with bichloride of gold and cadmium, 


by Prof G V Ciaccio —Microscopic researches on the traces 
of electric sparks incised on glass, by Prof Elmilo Vilları — 
On the electric figures of condensers, by the same author 

November 26 —A systematic classification of the genus Puc- 
cima, by Prof, Cocconi and Dr F Morin: —On a case of 
hypertrophic hepatitis, by Prof C Tarufü —Symptomatic and 
anthropometric studies on the cretinism prevalent in the Valle 
d'Aosta, Piedmont, by the same author.—Some new researches 
on the artificial reproduction of the spleen, by Prof Guido 
Tizzom —On the results of the measures hitherto adopted to 
unprove the soil and climate of malarious districts in Italy, by 
Dr Paolo Predieri —A new contribution to the study of Addi- 
son’s disease, by Prof Ferdinando Verardim 

January 14, 1883 —On a fossil cetacean (Orca cetontensis) 
recently discovered at Cetona in Tuscany, by Prof G Capellim 
—A study *bf some reactions of phosphuretted hydrogen gas, by 
Dr Alfredo Cavazz 

January 28 —On a rapid method for determining the lunar 
motions, by Prof A Saporett —New researches on the ana- 
tomy and pathology of the placenta in mammals, by Prof G 
Escolfni 

Febiuary 14 —Notes on the history of geodesy in Italy from 
the earliest times down to the second half of the present century, 
by Prof P Riccardi —Experimental researches on the hyper- 
trophy and partial regeneration of the liver, by Dr V Coluca 
—On the relgtive length of the neck in both sexes, and on the 
best method of making these anthropometric measurements, by 
Dr G Pel —On the preventive inoculation of contagious 
pleuro-pneumomia for cattle by means of intravenous Injection 
of the virus, by Prof A Gott: —Anatomical researches on five 
bovine monstrosities, by Piof G P Piana 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, January 10 —‘‘ Experimental Researches on 
the Electric Discharge with the Chloride of Silver Battery” By 
Warren De La Ru, MA,DCL, Ph DJFRS, and IIugo 
Muller, PhD,FRS 

Plasticity and Viscosity of Strata —Durimg our experiments we 
have often been struck by the evident plasticity of stiata y hese 
form at times becomes modifie! when they meet with an o «tacle 
or are influenced by other causes, as, for example, the cicssing 
of other strata produced by a separate discharge 

One of our tubes, No 9, with a residual hydrogen vacuum, 
has a diaphragm in the centre 1 of an inch, 0 63cm ,thuck, thr ugh 
the centre of which there is a hole 1 of an inch, 0 63 cm, in 
diameter To the end of the tube ıs attached a potash absorp- 
tion chamber, the heating and cooling of which causes a change 
in the number of strata, when the number of strata mcreaces 
they approach*closer and closer to the diaphragm, and occasion- 
ally one threads itself through it, as 1f squeezed through, and its 
form 1s gradually changed thereby 

A tube, No 368, Fig 1, with a hydrogen residue gives evi- 
dence of the vı cosity of a stiatum 
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At nght angles is a tube of smaller diameter , ın thus tube 1s à 
stopper having a loop underneath from which 1s suspended by 
two silk fibres, s, a piece of decarbonised non, x” The 
stopper when greased turns quite smoothly, and by rotating it 
the needle can be easily placed in any duection with regad to 
the tube 

In the first place the tube was placed in the magnetic median, 
and the needle of iron wire, 7 2’, ın the same duection , tested 
by means of a very small magnet, both ends were equally attracted 
and not repelled, showing that (he needle had been thoroughly 
decarbonised , this was done by heating it to redness for many 
hows in peroxide of iron, prepaied by buning its oxalate 

The discharge was 1n the first instance passed from the ring to 
the point, so that the needle was in the dark space, no magnetism 
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was developed ın the needle, which would have been the case 1f 
the discharge had had a spiral motion as we have often observed 
and described to be sometimes the case It was indeed with the 
object of ascertaining this fact that the apparatus had been made 

The needle was now placed at right angles to the tube, and 
the point made positive, after a few trials at different exhausts 
a beautiful tongue-shaped stratification was obtained, and it was 
then possible by altering the amount of the cmrent to make the 
apex of a stratum impinge on one oi the other end of the needle, 
Figs 2and 3, on whichever end the stratum touched, that end 
was pushed away by it, showing clearly that the balance of 
forces which hold together the molecules composing a stratum 
are sufficient to render it viscous, and unyielding to a small 
resistance 


Geological Society, January 23 —R Etheridge, F R.S, 
vice-president, m the chair —George Henry Nelson and John 
Philip Spencer were elected Fellows of the Society —The fol- 
lowmg communications were read —On the Seipentine and 
associated rocks of Porthalla Cove, by J H Cbllins, F GS — 
Outline of the geology of Arabia, by C M Doughty Com- 
municated by Prof T G Bonney, FRS The author 
described the general outline of the geology of a consider- 
able district of the western part of Arabia, over which he had 
travelled It was not m hif power to enter into, details, *espe- 
cially as regarded the sedimentary rochs, because the circum- 
stances under which his Journey was undertaken made it ım- 
possible to bring back specimens — There was, however, con- 
siderable simplicity 1n the geological structure of the country | 
The igneous rocks consisted of gramtes and basalts, the latter | 


breaking through the former The sedimentary 1ocks, which 
are never than the gianites and, m fact, 1est upon them, consist 
o*— (a) A yellowish sandstone, with stains of a reddish o1 greenish 
colour and seins of ironstone In this, for example,,the 10ck- 
tombs, &c , of Petra have been excavated These substagse®, 
m the author's opmion, may be traced as far as Media, and 
occur all about Kasim ‘They often weather m a singula way, 
pebbles aie scarce in them, fossils he had not seen (4) The 
limestone contains bands of flint, and appegrs t$ be identical 
with that which occurs ın Palestine, and 1s, he thinks, probably 
of Cretaceous age (c) Of much later date 1s a coarse flat gravel 
which overspreads a considerable tract of country, as, for 
example, at Mount Seir in Edom, altogethe: about 250 square 
miles The fiints are doubtless derived from the limestone, and 
are often polished by diifung sand — Kt occurs on plateaux at 
very conside able elevations above the sea, sometimes? formmg 
tke highest ground in the neighbourhood, and sections had 
shown tnis gravel to be moie than 20 feet deep " In it the 
autho: had discovered two or three flint weapons of palzolithic 
type, rude, but very like those of Hoxne or St Acheul The 
gramte by its aspect and mode of occurrence 1ecalls that of 
Sma: It is cut by dykes of basalt, and now and then the 
author had observed other intrusive igneous rocks, which he 
must be content to classify as taps The dykes of basalt, how 
ever, were npt the only modes of occurence of this rock , there 
were considerable flows of basaltic lava$ and occasional small 
craters These volcanic districts bear the name of Harra , the 
principal are the Aneyrid, the Khayba, and the Kesshub The 
last hes between Nejd Arabia and the Mecca country These 
masses of lava, &c, ale comparatively modern, eruption, 
mdeed, hasın one or two localities occurted ın historic times, 
and steam has been seen to issue fiom certain craters 


Physical Society, January 26 —Prof Clifton m the chan 
—New member, Yung Fiee, Secretary of the Chinese Legation 
—Prof Ckfton announced that Lady Sfemens had presented a 
portion of the late Sir William Siemens’s library tg the Society — 
The®meeting, which was at first a specia! meeting to consider the 
resolution that 1t 1s expedient for the past presidents of the 
Society to be permanent vice-pres dents, having agreed to this 
resolution, was constituted an ordinary meeting, and Professors 
Ayrton and Perry described and exhibited their new arfmeters 
and voltmeters, also a non-sparling key The well-known 
ammeters and voltmeters of the authors used for electric light 
work are now consti ucted so as to dispense with a constant, and 
give the read.ngs in amperes and volts without calculation 
This 1s effected by constructing the instruments go that there 1s a 
falling off in the controlling magnetic field, andea considerable 
increase in the deflecting magnetic field The deflections are 
thus made proportional to the current or EM F measured 
The ingenious device of a core or softiron pole piece adjustable 
between the poles of the hoiseshoe magnet 1s used for this 
purpose By means of an ammeter and voltmeter used con- 
jomtly, the resistance of part of a circuit, say a lamp or heated 
wire, can be got by Ohm’s law Professors Ayrton and Perry’s 
non-sparking key 1s designed to prevent sparking with large 
currents It acts by introducing a series of resistance-coils 
dete: mined experimentally one after the other in circuit, thereby 
cutting off the spark —Dr C R Alder Wright, F R 4 , read a 
paper on the electromotive force set up during interdiffusion, 
being the iesult of experiments made by himself and Mr ( 
Thompson to determme the effect of varying densities of solu- 
tions used ın voltaic cells on ther E M F's The observations 
were made by constructing the cells of pure’ materials and 
opposing them so that the differential E M F ’s could be mea-e 
sured by galvanometer or quadrant electiometer, when solutions 
of different densities were employed The following general con- 
clusions were reached (1) In any two fluid cells containing solu 
tions of two metallic salts and plates of the respective metals 
contamed therem, an increase of strength in’ the solution sur- 
rounding the plate acquiring the higher potential in virtue of the 
normal action of the cell causes an increment m the potential 
difference between the two plates, and the opposite effect 1s 
produced by an increment in the strength of the solution surround- 
ing the other plate (2) A law of summation holds, expressible 
thus the effect of the sum of'a series of changes 1n the strengths 
of the Solutions 1n % two-fluid cell is equal tô the algebraic sum 
of the effects of each change severally® The author considered 
this law very fully , and pointed out that ‘‘ diffusion cells” act at 
least partly after the fashion of thermo couples transforming mto 
electric energy a certam amount of sensible heat 
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Anthropological Institute, January 22 — Anniversary meet- 
ing —Prof, Flower, F R.S , president, m the chan — The fol- 
lowing gentlemen were elected officer. and Council fo. the 
» yea 1884 —President Prof W II Flowe,, FRS , vice- 

sident$ Hyde Clarke, John Evans, F R S , Francis Galton, 
F IAS Lieut*Co] H H Godwin-Austen, F R,S , Major- 
Gener] Pitt-Rivers, F R S ;,E B Tylor, ERS , duector 
F W Rudler, FGS , treasurer F G H Price, FSA, 
Council J Beddoe, FRS,S E B Bouverie-Pusey, E W 
Biabrook, F $.A*5 C H E Carmichael, MA, W L Distant, 
C I Elton, BA, A W Franks, FRS,J G Garson, MD, 
Piof Huxley, F RS, Prof A H Keane, BA, A L Lewis, 
Sn J Lubbock, Bart, M P, R. Biddulph Maitin, M P , Henry 
Muirhead, MD, J E Price, FS A, Lod Arthur Russell, 
MP, Prof G D Thang, A Thomson, FR S , Alfred Tylor, 
FGS »M J Walhousté, F R A S —The President delivered 
an address on the aims and prospects of the study of anthro- 
pology, which we gave last week 


EDINBURGH > 


Royal Society, January 21 —Robert Grey, vice-president, 
in the chair —Prof Crum Brown communicated a paper on 
distant vision, by Dr Maddox Dr Maddox finds that accom- 
Tnodation for a distant object ın the case of most persons is 
naturally connected with a slight convergence of the optic axes, 
so that the mtersectioft of the optic axes 1s nearer than the object 
looked at. Ata certain distance, different in different persons, 
and probably varying in the same person from time to time, the 
optic axes naturally converge at the distance focused fo. When 
a nearei object 1s looked at the point of intersection of the optic 
axes 1s beyond the object In ordinary vision these differences 
between the distance of converzence and of accommodation are 
not obseived, Dbeqause the effort for single vision easily over- 
comes them, and forces the optic axe» into the portion corre- 
sponding to the,accomrgodatio 1 —Mr John Aitken ead. a paper 
on the dark plane in dusty air, a füllieport of which was given 
in our last isgie —Mi Aitken also read a note on the recent 
sunsets 

CAMBRIDGE 


Philosophical Society, January 28 —On the microscopic 
structuge of a boulder fiom the Cambridge Green-fnd found 
near Ashwell, Herts, by Piof Bonney —On critical or appa- 
rently neutral equilibrium, a note on Mi Gheenhill’s paper, 
Camb Phil Proc, 1883, by Mr J Larmor-—On the normal 
vibrations of a thin isotropic shell bounded by confucil 
spheroids, by Mr W J Ibbetson —On the 1sochiomatic cur ves 
of polarised lig}f seen in a u naxial crystal cut at right angles to 
the optic surface, by Mr C Spurge —Tables of the numbei of 
numbers less than # and prime to it, and of the sum of the 
divisors of z, and the conespoiding inveise tables up to 
n = 3000, by Mr J W L Glaishe 


Paris 


Academy of Sciences, January 21.—M. Rolland in the 
chair —Reflections on M P. Bert's last communication regaiding 
lus new method of anzsthesis ın suigical operations, by M 
Gosselin. Although somewhat inconvenient ın practice, the 
author still considers that the mmnovation presents certain ad- 
vantages, while supplying a fresh arzument to those who 1ecom- 
mend moderate and progre-sive inhalation, 1ather than a large 
dose administered all at once. In his reply M Bert submits 
that the objections 1aised to his method on the ground of the 
cumbrous nature of the apparatus are greatly exaggerated ın the 

a case of public hospitals He further uiges that 1t appears to be 
the only process in which surgeons are relieved of all personal 
responsibility in administering angesthetics —On the preparation 
in large quantities of artificial virus (bacilli of splenetic blood) 
attenuated by rapid heating (co tinued), by M A Chauveau 
Here the autho: explains the conditions essential to the successful 
performance of this important ani difficult operation The sub- 
ject 1s treated at length under the following heads —(1) on the 
degree of heat rfquired for the complete attenuation of the artı- 


ficial virus, (2) on the heating process , (3) on the practical yalue of 


this system of prophylacuc moculati »n —Extract from a letter by 
Baron Nordenskjold on the remarkable optical effects observed 
duung the last twoemonths at sunset and sungise 1n Sweden, pre- 
sented by M Daubrée e Tne author suggests that the pheno- 
menon cannot be attributed exclusively to the dust discharged 
during the recent eruptions in Sunda Strait Small particles of 


dust contained in the snow which fell near Stockholm at the end 
of last December were found on analysis to contar a considerable 
quantity of carboniferous mattei, which buint in the diy state 
with a flame, and left a reddish residuum contaming oxidised 
iron, silica, phosphorus, and as much aso 5 per cent of cobalt 
and nickel —Observations of the Pons-Brooks comet made at the 
Brunner 6 inch equatoiial (o 160m ), Observatory of Lyons (con- 
tinued, by M F Gonnessiat —On the multipliers of linear 
differential equations, by M Halphen —On the approximate 
values assumed by an integral polynome when the variable 
quantity vares within definite Imits, by M Laguerre —Note 
on the shading of a sphere, by M J Cotillon  Theauthor here 
attempts a 1eproduction of the shaded sphere traditionally said 
to have been constructed at the Ecole Polytechmque on the 
theoretical indications supplied by Monge —On the electric 
conducttbilty of gieatly diluted ‘saline solutions, by M E 
Bouty M Beithelot, who insists on the importance of 
the 1esults obtained by M Bouty, pomts out that, accoiding 
to the new law established by his numerous experiments, the 
electric 1esistance of greatly diluted solutions 1s determined, not 
by the atomic weight, but by the chemical equivalent of the 
bodies —On the repulsion of two consecutive portions of the 
sage electric current, by M Izarn —On the development of the 
nacreous crystals of sulphur, by M D Gernez —Determination 
of the equivalent of chromium by means of the sesquioxide of 
its sulphate, by M H  Baubigny —Telegiaphic despatch re- 
garding the liquefaction of hydiogen addressed to M Debiay 
by M Whoblewshi On this communication, which was 
worded ‘‘ Hydrogen cooled by boiling oxygen has been lique- 
fied by expansion," M Debray offers some remarks, and shows 
how ıt entirely confirms the 1emarkable observations made by 
M. Cailletet on the expansion of hydrogen —On the products of 
reduction of erythute by formic acid, by M A Henninger — 
On an aiomatic diacetone, by M E` Louise —Quantitative 
analysis of the moisture of amylaceous substances (starch, fecula, 
&c), by M L Bondonneau —On the classification of the plumi- 
cole Sarcoptide (sub-family of the Analgesine), by MM E L 
Tiouessart and P Mégnin —On the Cipolino marble of Paclais, 
Loire-Inférieure, by M Stan Meunier, From a caieful study 
of this 1emarkable calcareous formation the author considers that 
even more than the blue maible of Antrim ıt may be regarded as 
a type of metamorphic rock by contact —On the nature of the 
deposits observed in the wate. of contaminated wells, by M 
E Gautelet To the organisms examined under the microscope 
the guthor gives the name of Stercogona tetrastoma, and for 
several reasons concludes that they are the true typhic miciobe — 
On the rem™rkable atmospheric disturbances produced by the 
Krakatoa eruption, by M E Renou —On the twihght effects 
observed on December 27 on the summit of the Puy de Dóme 
by M Alluard —The recent 1emarkable sunsets and sunrises 
compared #ith those obseived in various parts of Europe during 
the summer of 1831, by M A Angot 

January 28 —M. Rolland m the chan —Spectial study of the 
group of telluric bandsin the brightestregions of thesolarspectrum, 
which were discovered by Biewster and collectively called a by 
Angstrom, one illustration, by M A Cornu A protracted study of 
the bandlets of lines :n this mysterious & band has suggested a 
practical method fo distinguishing by simple inspection the lines 
of telluric from those of solar origin Jt has also enabled the 
author to establish the intimate relation between this gioup and 
the A and B Fraunhofer bands, while the origin of the group 
itself must be referred to absorption by the oxygen of the air — 
Remarks on Faraday's electrochemical Igw 1n connection with 
the law discovered by M Bouty regarding the conductibility of 
greatly diluted saline solutions, by M Witz —On the atmo- 
spheric disturbances attributed to the Krakatoa eruption, and on 
the storm of January 26, by M C Wolf, The storm was 
announced the day before by great oscillations of the magnetic 
curves, especially those of thedeclinometer The most remarkable 
feature attending 1t was its sudden cessation about one o'clock a.m, 
when the velocety of the gale fell at once from 38m to 12m per 
second —On the physical disturbances that have taken place 
during thelast few months, by M Faye —On the period of 
most frequent occurrence of solar Spots 1n recent times, according 
to the data supphed by M. R Wolf of Zurich, by M Faye 
The maximum (424) seems to hate been reached during the first 
six months of 1882 — Remarks on the official topographic chart 
of Algeua, scale 1 50,000, the first twelve sheets of which have 
been presented to the Academy, by M F Perner —On the em- 
ployment of titrate mixtures of anzsthetic vapours and air in the 
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a^ministration of chloroform, by M Richet.—Note on the dis- 
semination, assimilation, and determmation of phosphoric acid 
in arable lands, by M P de Gasparm —On the mean move- 
ment of the first satellite of Satuin (Mimas), based on ninety-one 
observations made at Toulouse since October 24, 1876, by M 
B Baillaud.—Observation of the Pons-Brooks comet made at 
the Observatory of Meudon (one illustration), by M E L 
Trouvelot —On the 1ieduction of a continuous fraction of 
a fraction satisfying a linear equation of the first order 
with rational coefficients, by M Laguerre —Further reduc- 
tion of the limits furnished by Descarte’s rule of signs, by M 
D André —On the distribution of the potential 1n liquid masses 
limited by two parallel planes, by M Appell —Relation between 
the power and resistance applied to the two pointsof attachment 
1n a continuous spring break, regard being had to the elasticity of 
the sping, by M H J éauté —On the ieciprocal action of two 
electrified spheres, by M Masca't —On the Skrivanow electric 
pile (pocket model), by M D Mcnme: —On the variations of 
electiomotor force ın accumulators, by M E Reymer —On a 
method of determining the longitude of a place, the latitude and 
astronomic time being known, by the observation of the tue 
altitude of the moon at a given moment beforehand, by M Ch 
Rouget — Report on the fresh experiments made with the magne 
gyroscope on boad the ironclad Ze ZWrennz in the harbour 
of Brest on November 11 and 16, 1883, by M Edm Dubois 
—On a new method of preparing the permanganate of barytum, 
by MM G Rousseau and B Bruneau —On a nitrous colloid 
derived from amidobenzoic acid, by M E Grimaux —On some 
remarkable properties of the lutidire derived from coal tar, by 
M. Oechsner de Coninck —On the operculum of the gasteropods, 
by M Houssay —On the proportion of mcompletely oxidised 
phosphorus contained in the urme, especially under certun 
nervous conditions, by MM R Lépie, Eymonnet, and Aubert 
—Reseaiches on the intensity of the chemical phenomena of 
respiration in superoxygenised atmospheres, by M L de Sant 
Martin —Researches on abnormal menstrual discharges, by M 
J Rouvier —On the barometric disturbances produced by tlie 
Krakatoa, eruption (second note), by M E Renou —On the 
barometric disturbances observed on August 27, 1883, at Mont- 
souris, by M Mané-Davy.—On the causes (1) oë the production 
of atmospheric electricity in general , (2) of electricity ın thun- 
derstorms , (3) of electricity of sheet-hghtnmg, by M G le 
Goarant de Tromelin —On an auroral and crepuscular display 
of light observed at the island of Réunion, ın the Indian Ocean, 
on September 8, 1883, by M Pélagaad bd 
BERLIN 
Physiological Society, January 11 —Prof. Kossel discussed 
the methods which had hitherto been adopted gn order to become 
acquainted with the transformations of nitrogenous, substances 
in the animal body ın the course of their passage from the 
well-known starting point, the albumen, to the likewise well- 
known final products, urea, uric acid, and cieatine The way 
which, 1n the opinion of the speaker, was most likely to lead to 
good results was to seek ın the tissues the chemical combinations 
which, m accordance with their composition, stood midway 
between the albumen and its final products In relation to 
this point, the analyses of nitrogenous substances occurrirg in 
the animal body had already yielded scme defimte data to 
work on The propoition of carbon to nitrogen (C N) had, 
namely, been found to be, ın the aloumen, 100 30, mm urea, 
100 233, Increatime, 100 66, 1n hypoxanthine and xanthine, 
100 93, and in gugnine, 100 116 It appeared evident, 
therefore, that the substances creatine, hypoxanthine, xanthine, 
and guanine were mediate products in the process of the trans- 
mutation of the albumen, with the discovery of which in 
the tissues Prof Kossel had been busied. The bases hypo- 
xanthine, xanthine, and guanine were not found in an isolated 
state in the tissues, but compounded with albumen and phos- 
phoric acid into the comphcite molecule, nuclem, a subject 
to which the speaker had devoted searching quiry There 
were different forms of nuclem which varied probably accord- 
1 g to the share the bases had in then composition All of 
them, however, agreed 1n having common reactions — Nuclein 
had already, by its discoverer, been broaght into close relation- 
ship with the cell-nucleus, and & would be of great consequence 
1f 1t could be conclusively proved that the cell-nucléus consisted 
exclusively of nuclein, as in that case the changes of the cell- 
nucleus occurring unde: different physiological conditions would 
be accompanied by chemically demonstrable quantitative changes 
in this nuclemn substance The quantitative analysis of the 


e. 


nuclei could, namely, be worked out by determining the xan- 
thine o: guanine bases In this case, however, 1t was necessary 
to ascertain b.forehand that the tissue examined. contained no 
free xanthine o1 guanine besides the nuclein A second method 
for deternmmg the quantitative nuclei was jhrough gor 
minmg the amount of phosphoric acid in the compagition 
Phosphoric actd occurred m the body in three different com- 
bmations, namely, as morganic phosphoric salt, in lecithin, 
and in nuclem Inorgamc phosphoric gcide was to be 
extracted by diluted acids, lecithimie phosphoric acid by hot 
alechol The phosphoric acid then remaiming would belong 
to the nuclein, and could serve for its quantitative deter- 
mination Piof Kossel had now ascertained that the blood of 
mammalia contained no nuclem, while on the other hand the 
blood of birds did The muscles confained little nuclein, the 
brain somewhat more, still more wag found in the h@er, and 
most of allim thespleen Inall these successive cases the nuclein 
substance kept about equal pace with the presence of cell- 
nucleus Nuclem was also, however, to be met with m substances 
which eontamed no cell-nucleus , in the yolk, for example, and 
m the milk — Possibly ın this case there nught be chemical proof 
of granules without their having come morphologically to view In 
pathological processes, by which cell-nucleus becomes excessively 
developed in tissues which otherwise contamed no cell-nucleus, 
as was the,case in leucemia or sarcomatous tumours 1n the 
muscles, Prof Kossel had invariably found®an increase of nuclem 
in correspcndmg quantities —Dr W Wolff explained some 
microscopical preparations which he had set up m the demonstrat- 
ing hall In one of these preparations was seen a stage in the 
development of che nerves ın the tail of the larva of a 
frog These nerves consisted of primitive fibres ramifying as 
far as the ‘inest fibielets At a farther stage cells were seen 
attaching tlemselves to these at the thickew parts Next ap- 
peared the nerve-sheath, and finally the marrow Other prepara- 
tions demopstrated the growth of the bowes of fsogs which took 
place only “at the periosteum and at the ends of the diaphyses 
By tgatment with chromic acid and with two diferent amine 
colours, Dr Wolff had stained the cartilages a beautiful blue, 
and the osseous tissue red, and was therefore able readily to 
follow the development of the latter 
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"€ BR RUSKIN'S BOGIES 


ROFESSOR RUSKIN'S utterances are perhaps to 
be taken least seriously when he 1s himself most 
serious, and probably he was never more ın earnest than 
in his jeremiad on modern clouds, delivered at the 
London Institution on the 4th and 11th inst Probably 
none of the readers of NATURE have been terrified by the 
storm clgud of the nieteenth century, but should ıt be 
otherwise we hasten at oftce to their relef Twenty years 
before the date fixed by Mr Ruskin for the fist appear- 
ance of his portentous ‘ plague-cloud,” the wiiter of the 
present article commenced a series of observations on the 
forms and structures of clouds, followed a few years later 
by such daily charts of wind and weather as could be 
constructed from the data, somewhat meagre, that were 
then accessible As gught be expected, cycloneand anti- 
cyclone were then as they are now The dimensions and 
densities of the cloud layers have not altered, neither has 
our moial'degeneracy nor the increased smoke of our 
manufacturing towns developed any new form of cloud 
Neither (unt! the phenomenal sunrises and sunsets of 
the last three months) has Nature, in painting the clouds, 
employed upon her palette any fresh tints, whatever 
artists may havé done * Further, we have not obseived, 
nor met with any one, except Mr Ruskin, who has ob- 
served, that the wind during the last thirteen years Has 
adopted a ‘‘hissing’’ instead of a “wailing” tone, or 
that the pressure anemometer indicates that the potion 
of the air has become moie tremulous than heretofore 
Admiration ought ungrudgingly to be bestowed on one 
who has done good service as an art critic and as a con- 
tributor to English hterature The sympathy, moreover, 
which, denied tgethose who are in advance of their age, 15 
naturally accorded to the archaic type of mind, 1s en- 
hanced by the attractiveness of a personality whose 
idealism 1s as lofty as that of Mr Ruskin, But we main- 
tain that there 1s a further sentiment which contributed 
to the applause which Mi Ruskin’s audiences bestowed 
upon him Speaking generally, ‘ broadly and comfort- 
ably," as he would say, Mr Ruskin isnot a representative 
man, yet he represents a certain spirit of Philistinism (for it 
merits thi$ name), which 1s far from being unpopular, and 
which shows :tself ın opposition to scientific culture He 
‘s the spokesman of that mental attitude which misinter- 
orets the province of science and affects to misunderstand 
he plainest utterances of the physicist “The first 
»hsmess," he says, “of scientific men is to tell you 
hings that happen, as, that if you warm water it will 
xxl? “The second and far more important business 1s 
o tell you what you had best do under the circumstances 
—put the kettle on in time for tea” “‘ But 1f beyond this 
iafe and beneficial business they ever try and explain 
nything to you, you may be confident of one of two 
hings—either that they know nothing (to speak of) about. 
3 or that they have only seen one side of it, and not only 
ave not seen, but usually have no mind ta, see, the other 
Vhen, for instance, Pref Tyndall explains the twisted 
reds of the Jungfrau to you by intimating that the Mat- 
2ihorn 1s growing flat, or the clouds on the lee side of 
VoL, XXIX —No 746 
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the Matterhorn by the winds rubbing against the wind- 
ward side of ıt, you may be pretty sure the scientific 
people do not know much (to speak of) yet either about 
the rock beds or the cloud beds And even if the ex- 
planation, so to call it, be sound on one side, windward 
or lee, you may, as I said, be nearly certain it will not do 
on the othe: Take the very top and centre of scientific 
interpretation by the greatest of its masters Newton 
explained to you—or at least was supposed to have ex- 
plained—why an apple fell [szc], but he never thought of 
explaining the exactly correlative but infinitely more 
difficult question how the apple got up there" One 
would have supposed that even the lecturer must be 
aware that modern science is at least as much occupied 
with the last as with the first of these problems Mr 
Ruskin has not yet done with Prof Tyndall ,—in other 
words, he can nowhere suppress his dishke of scientific 
thought “ When I try to find anything firm to depend 
on, I am stopped by the quite frightful inaccuracy of 
the scientific people's terms, which is the consequence 
of their always trying to write Latin-English, and so 
losing the grace of the one and the sense of the othe: ” “I 
am stopped dead because the scientific people use undu- 
lation and vibration as synonyms ‘ When, said Prof 
Tyndall, ‘we are told that the atoms of the sun vibrate 
at different rates, and produce waves of different sizes, 
your experience of water waves will enable you to form a 
toleiably clear notion of what is meant’ ‘ Tolerably 
clear” your toleration must be considerable then Do 
you suppose a wate: wave is like a harp string? Vibra- 
ton is the movement of the body m a state of 
tension, undulation that of a body absolutely lax 
In vibration not an atom of the body changes 
its place im ielatton to another, m undulation not 
an atgm of the body remains in the same place with 
regard to another In vibration every particle of the 
body ignores gravitation or defies it, in undulation every 
particle of the body is slavishly submitted to ıt” And 
more of the same sort We should not weary the reader 
with these quotations were it not too true that much of 
the poetry which Mr Ruskin adores, and much of the art 
of which he 1s the apostle—not a little in short of the 
poetry and art of our day—are full of this anti-scientific 
Philistimsm, whose 1deal 1s ever zn harsh contrast to the 
real, and which from its antagonism to the facts of Nature 
1s the great producer of bogies One has only to go 
through any pictuie exhibition to see plenty of those 
clouds which Mr Ruskin persuades himself occur in 
Nature, which, ‘‘nrespective of all supervening colours 
from the sun,” are intrinsically ‘‘ white, brown, giey, or 
black”, “argent or sable, baptised in white, or hooded 
in blackness’? 

We recommend those who sympathise with Mr Ruskin 
to study some of those httle books which are beginning 
to be the delight of ow children Such readers may never 
attain the scientific spirit, yet they may possibly catch a 
few chords of that great song 1n which there 1s complete 
harmony between the Universe of Nature and that of 
poetic and artistic sentiment, whose faint beginnings will 
alone be heard in this plague-stiicken century 

Against cloud-classification the stars in their courses 
have hitherto fought, and Mr Ruskin in his continues 
the battle Giievous are the wounds which he inflicts 
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Let us see how he heals them * Every cloud is primarily 
definable—‘ visible vapour of water, floating at a certain 
height in the air?” It is thus distinguished fiom that 
“form of watery vapour” which “exists just as widely 
and generally at the bottom of the air as the clouds do 
on what for convenience’ sake we may call the top of 1t” 
Mr iRuskin hopelessly confuses vapour with water-dust, 
aud this confusion leads him into some amusing diffi- 
cultes Heasks whether itis * with cloud vapour as with 
most other things, that are seen when they are theire, and 
not seen when they are not there, or has cloud vapou so 
much of the ghost in 1t that it can be visible 01 invisible 
as it likes, and might, perhaps, be all unpleasantly and 
malignantly there just as much when they did not see it 
as when they did?" To this he answers “ comfortably 
and generally” that “on the whole a cloud is where we 
see 1t, and not where we do not see it,” and that we must 
mot allow the scientific people to tell us that rain 1s &very- 
where, ibut palpable in one place, impalpable in another 
He presently returns to his point He has defined a 
floating or sky cloud, and defined the falling or earth 
cloud (which by the way had been altogether excluded by 
his first definition from his category of clouds) “But 
there is a soit of thing between the two which needs 
another sort of definition, namely, mist" The definition 
of this unter mediate substance, however, Mr Ruskin does 
not supply, being content with asking what difference 
there 1s between clear and muddy vapour This division 
‘of clouds has at least the merit of brevity, although it 1s 
subsequently complicated by a further division into “two 
sorts of clouds, one either stationary or slow in motion, 
reflecting unresolved light, the other fast-flying and 
transmitting 1esolved light. [Really, clouds ata distance 
and clouds overhead ] As regards the difference in the 
nature of these, Mr Ruskin merely “hints toj us his 
suspicion that the prismatic cloud 1s of finely comminuted 
water or 1ce, instead of aqueous vapour” ,— 1s difficult to 
understand what he supposes the former kind of cloud to 
be composed of 

Dung the forty years previous to 1871* accoiding to 
the certificate of Mr Ruskin, the clouds, thus divided 
and cross-divided, appea: to have behaved themselves in 
a peaceable and orderly manner. 
cumulus” (English-Latin, by the way) did “its mighty 
work in its own hour and in its own dominions, not 
snatching from.you for an instant oi defiling with a stain 
the abiding blue of the transcendent sky, or the fretted 
silver of its passionless clouds" We may iemark that 
these “good, old-fashioned, healthy storms” frequently 
had rather extensive dominions e g on August 13, 1857, 
one of these storms was simultaneously felt over many 
thousand square mules, and extended from the Land's 
End to John o' Groat's, besides covering a ve: y extensive 
district on the north-western parts of the European 
continent The deportment of the gieat bogy meteor, 
“storm-cloud o1 more accuiately plague-cloud,’’ of the 
nineteenth century 1s exceedingly different From one 
part of Mr Ruskin’s description of this phenomenon we 
imagined that he might,allude to the sheet of stratus com- 
monly occurring in winte! antrcyclonesy a sheet which 
occasionally covers upwards of 60,000 square miles, with 
scarcely a rift in its surface, the gieatest vertical thickness 
ofthe cloud being only 300 or 400 feet But thisillusion was 


Even the ‘‘ thunder- : 


soon dispelled For we find that “in the plague-wind the 
sun is choked out of the whole of heaven all day long by 
a cloud which might be a thousand miles square and five 
miles deep” One would scarcely have expectéd so se 
a cloud mass merely to turn the sun red, but Mre Ruskin 
1s angry with it for not doing so “That thin, scraggy. 
filthy, mangey, miserable cloud, for all the depth of 1t, coulé 
not turn che sun 1ed as a good business-like fog did witk 
a hundred feet or so of itself? Fuither, it is accompaniec 
by a terrible wind by which "every breath ofan 1s pollutec 
half round the world” [sec] Mr Ruskin omitted to men. 
tion the effects of this plague-wid on agricultural or wita! 
statistics “It 1s a wind of darkness," also “a malignan 
wind”  Furthei, “it always blows tremulously, making 
the leaves af the trees shudder as if they were all aspen: 
but with a peculiar fitfulness which gives them an expres 
sion of anger as well as of ‘fear and distress” Further 
"it pollutes as well as intensifies the violence of al 
natural and necessary storms” Here again some ex 
planation 1s sorely needed, since wẹ should much like t. 
know whethei during the plague-wind barometric gradient 
become steeper, or whether the force of the wind in tela 
tion to the gradient is gieate: than usual . 

Enough for the present of such bogies , although w 
fear that we have by no means done with them until ou 
hterary men will master the simplest elementary primer: 
But not enough of Mi Ruskin, whom we could ill spare 
His English is often delciouf, alwhys in his mo: 
dyspeptic diatribes amusing And we can all anpreciat 
his concluding advice that we should * bring back ot 
own cheerfulness and om own honesty , and cease fror 
the tgoublmg of our own passions," and (not least w 
think of all) “the insolence of our own hps"* A goo 
recipe add a dash of humility and of respect for tt 
opinions of wiser men ,—and all may yet be well, eve 
though our return to the paths of rectitude should fail 1 
dissolve the “mangey” clouds, and qwench the fevere 
wind of a storm-harried and woe-worn era 

W CLEMENT LEY 





SPINOZA 

Ethic By Benedict de Spinoza 
Latin by Wiliam Hale White 

and Co. 1883) 

I? proot were requisite that the standaid bf value 
philosophy 1s different from that which obtains ın tl 
estimation of scientific research, it would only be nece 
sary to point to the case of Spinoza Theie is probabi 
no thinker of the nature of whose work there obtain coi 
ceptions more hopelessly irreconcilable , there 1s certain 
none about whose position there 1s more general unar 
mity To refer to the more recent of his English cuitic 

Prof Caird and Mr Frederick Pollock are at one 
assigning to Spinoza most important functions in the d 
velopment of philosophical inqgmry Yet there is scarce 
a single point 1n his system as to whith their iespectr 
inter pretations are not mutually exclusive Butasregar 
the broad feature which makes Spinozism deeply mteie: 
ing to students of science in the striet sense there can ` 
no doubt The application of the method of geometry 
philosophical problems finds its counterpait in the pi 
vailing, and apparently by no means dimmishing, dispo: 


Translated from tł 
(London Tiubn 
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tron to bring certain questions of metaphysics within the 
scope of scientific inquiry That any one should have 
«ejected the curent method of metaphysics in favour of 
| gemetrical investigation into the natuie of God and 
-xistence, cannot be otherwise than significant to persons 
vho seek to determine the psychological problem of the 
nature of consaiousness by physiological means Hence 
tis that there are some students who think that, if any 
»hilesophy were possible, it were that of Spinoza, and 
Xthers who say that in the work of Mr Spencer and Prof 
Chffond they find the inheritance which Spinoza left 
»ehind him * 

Mr Hale White has dote his difficult work well The 
ranslation 1s executed with great care, and the style of 
he original has been reproduced with some success 
What English readers of Spinoza have entertained very 
oose notions of his real teaching has been due in no 
mall measure to the very inaccurate translation which 
aas hitherto passed current The present volume should 
lo much to 1mprove the popular conception of Spinoza’s 
ystem 

At the nsk of repetition of what has already been in- 
isted on 1$ these columns, it ıs right to contrast the 
iosttion of the naturalists who accept Spinoza's applica- 
10n of scientific methods to metaphysical questions, with 
he procedure of Kant and those who are currently 
Mescribed as Neo-Kanuans It is the more desirable to 
evert to this topfc becafise, although there is much com- 
daint that the Weo-Kantians do little (if anything) more 
han repeat Kant’s criticism of the naturalist (or, as he 
vould have described it, dogmatic) doctrine, there 1s but 
ittle evidence that this criticism has been considered gnuch 
ess met * People go on reasoning upon the old limes about 
he relation of mind to body and of God to the world as 
f Kant (to bonow a phrase fiom another branch of 
earning) had never obtained a 1ule calling upon them to 
show cause why here should not be a new tual of all 
uch questions It cannot be sufficiently borne m mind 
hat at the present time there are only two courses open 
n this reference to conscientious thinkers Either they 
nust abstain altogether from the discussion of an in- 
reasing number of problems which are suggested by 
cientific inquiry, or they must be at the pains, however 
iksome, to master the nature of the sceptical doubts 
zhich Kant brought to bear upon the possibility of these 
wroblems * And it may be added that to single them out 
or elimination 1s not so easy a task as might be supposed 
^rtobably the real reason why the study of Spinoza’s 
thics is attended with so much difficulty,is that the 
xtraordinary instinct which guides men of the highest 
mus in inguiries in new and unknown regions raised 
oubts in his mind which the investigations of Kant sub- 
squently exhibited as the consequences of a more pio- 
yundly sceptical point of view That difficulties arise 
‘hen men reflect upon the nature of God was for Spinoza, 
s for Kant, due to the impossibility of reasoning on such 
latteis as if they were ordinary facts of experience In 
pinozsm the geometrical method culminated in the. 
brupt cessation of thought of this kind, just as in Hume 
mpiricism ended mm the paralysis of speculation Wad 
‘pinoza pressed hus distichon between different kinds of 
nowledge further, his system mustehave become in a 
reater or less degree sceptical in its tendencies—sceptical 


1n the sense ın which Kant was sceptical as a preliminary 
to reconstruction, or 1n which, to take the case of a very 
recent scientific writer, the late Prof Chfford was a 
sceptic when he completed his analysis of expeience with 
his theory of ejects The difference between the thiee 
cases 1s that Kant clearly saw the o1gin and mature of 
the difficulties raised by himself, and made the inquiry 
the preliminary to a radically different discussion of the 
issues raised 1n philosophy and science alike It were 
well if the fact were less left out of account that the rule 
obtained by Kant for a new tilal of these issues has never 
yet been dischai ged R B HALDANE 





LETTERS TO THE EDITOR 


[The Edilio: does not hold himself responsible for opinions exp essed 
Jus correspondents Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice ts taken of anonymous communications 
[The Editor wi gently requests correspondents to keep therr letters 
as short as possthle The pressure on his space ts so great 
that ot es impossible otherwise to insure the appearance even 
of communications contaimng interesting ana novel facts | 


The Krakatoa Eruption 


THE Council of the Royal Society has appointed a Committee 
for the purpose of collecting the vaious accounts of the v»lcanic 
eiuption at Krakatoa, and attendant phenomena in such form as 
shall best provide foi then pieservition and promote then use- 
fulness 

The Committee invite the communication. of authenticated 
facts respecting the fall of pumice and of dust, the position and 
extent of floating pumice, the date of exceptional quantities of 
pumice reacling various shores, obseivation of unusual disturb- 
ances of barometric pressure and of sea level, the presence of 
sulphurous vapouis, the distances at which the explosions were 

eard, and exceptional effect. of light and colour m the 
atmosphere 

The Gommuuttee will be glad to 1ecewe also copies of published 
papers, aiticles, and letters bearing upon the subject 

Correspondents are requested t» be very particular in giving 
the date, exact time (stating whether Gieenwich or local), and 
position whence all resorded fact» were obseived The greatest 
practicable pregision in all these 1espects 1s e»-ential 

All communications are to be addressed to 

G J Symons, 
Chairman Kiakatoa Committee 
Royal Society, Bmhngton louse, W , February 12 





The Remarkable Sunsets 


THE following facts in reference to the unusual sunsets, as 
witnessed in the United States, will I hope be of sufficient 
value to your readers to justify an inseition in the pages of 
NATURF 

The place from which I wiite 1s 1063 feet above sea-level, 
40° 48' 47” N lat and 81° 53' 37” W long "from Greenwich 
The main features of the exhibition h 1e have been the ciimson 
glow—the first and after-glow, with other accompanying colours, 
closely corresponding with those ın England and Europe 
Hence I need not occupy you: pages with a special desciiptton 

I have on record seven cases, uealy all the weather would 
permit one tosee These occuiicd on November 27, December 
9, IO, 25, ard 28, end on January 13 aud 17 

The first and second glow have extended in two or three 
instances, though faintly, to the zenith, and the first has occa- 
stonally been reflected on the easten sky On December 28, the 
most brilliant exhibition in the senes, an arch was formed in the 
east, the colours red and yellowish green, very soft, and much 
blended, The cimnson glow on the sky flooded the western 
sides of buildings with an unearthly hght, and cast faint shadows 
across the snow The appearance of the afte: glow, when the 
sun had reached a certain angle m its decline, favours the view 
that ıt 1s a reflection of the fist If this be fiue, ıt 1s not neces- 
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1 
sary to admit so great an elevation of the reflecting matter above , 


the earth, and thus remove» a serious difficulty in. explaining the 
glow by known causes 

In no case here has the sun during the day on at setting 
appeared gieen On December 28 and January 13 Venus has 
appeared a beautiful green thiough the complementary crimson 
This fact became important only when ıt was discovered that the 


green remained after the crim-on had disappeared The light | 


of the planet was struggling through some medium invisible to 
the eye, but which arrested the othe: calou 
Another important point The glow has been seen without 
the slightest tiaze of curus clouds bend it Three times faint 
ribbon-like stripes of cirri appeared in the first glow, but in the 
second the gorgeous cmon has generally been projected against 
the clear blue sky 
The writer has seen no notice of observations on the appear- 
ance of the sun and sky during the day, and especially the 
afternoon, before the brilliant sunsets 
The peculiai appearance of the atmosphere in. the vicinity of 
the sua attiacted his attention on the day the first remarkable 
sun glow occurred The sky was perfectly cleat except around 
the sun, which was embedded ın a soft haze that extended out 
some 6° or 8° on every side, Yet a distant boundary coùld not 
be assigned to the haze, so gradually did it shade into the blue 
ofthesky The sun was obscured so that the eye could look at 
it for a moment and outline its disk Covering the sun with the 
hand the haze adjacent glowed like a furnace, tle light 
dimiushing rapidly as the eye swept outwards 
Two or three remarks, naturally spring from this appearance 
I The haze was not an ordinary curus cloud It had no dis- 
tinct bounding surfaces , 1t was invisible everywhere except near 
the sun 2 There was, of course, no moie of the matte: form- 
ing the haze around the sun than elsewhe.e — 3 It was capable 
of reflecting intensely the light that fell upon 1t at a large ıncı- 
dent angle, nearly 9o? 4 The reflection of hght in a high 
degree by any substance at a Jaige incidence would indicate a 
liquid — But the cleainess of the sky showed the absence of con 
densed vapour And yet there was something in the an around 
the sun—ind no move there than anywhere else—wh.ch was 
then, some three houts farther east, flinging its gorgeous crimson 
ovet earth and sky, and which, thiee hours later, would diape 
the earth and sky of the observer 1n the same beautiful colours 
And what was that something? That ıs doubtless the great 
question, and I can only echo,4What was it? If the answer be 
“Vapour of wate: ın some pecultar state,” then it 1s Wondrou, 
strange that water, subject as 1t always has been to almost every 
conceivable change in the air, should 1arely if ever before have 
assumed this peculiar state! Besides, the prevalence of this 
pheno nenon around the globe, manifesting the same character- 
istics everywhere, requires some maiked and paobably unusual 
cause 
As to the volcanic theory, ıt has sone good points. 
an unusual explanation for an unusual occarrence 
It might be expected that a convulsion which would ingulf 
island, and mountains, and send the throbbings of ocean around 
the globe, would leave some tokens of its presence on the more 
sensitive air 
The difficulty of accounting for the suspension of solid pa1ticles 
fo. months in air of extieme rar.ty may be avoided by admitting 
the effects to be due mainly to gases ejected 1a the eruptions 
Most of these being condensible by extreme cold would occupy 
definite strata and not rise to an extreme height 
The sinking of Krakatoa and the admission of sea water to 
the awful and fiery gulfs below, would, it seems, set fiee immense 
quantities of chlorine from the saltwater As tlvs gas 1s readily 
absorbed by pure water ıt may have condensed aiound its mole 
cules the vapour of the au, and thus become capable of reflecting 
the light in a higher degree 
Of course these are supposition», consistent as far as we know 
with law, and they may stand among other probabilities til 
clearer light confirms or rejects them 
In a conmunication to NArURE, Decembei 13, p 149, Prof 
C Piazz Smyth advances the idea that one of the conditions of 
the ied sunsets was the dryness of the lowes atmosphere The 
hygrometric condition of the au here on the days the crimson 
sunsets were seen, is gen" in the following table, taken from 
the monthly reports of the write: to the US Signal Office 
Che two columns give the mean temperature of the diy and wet 
bulb thermometers (F ) for three observations each day, at 7 32 
am, 232and932pm 


It gives 
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Dates Dry bulb Wet bulb 
November 27 29 26 8 
! December 5 40 38 e 
l n 9 36 6 *32 
3 IO 36 ? % r 
| n. 25 29 5 3 
| " 28 236 222 
January 13 37 . 33 
5) 17 232 ° 212 


‘ A mere inspection of the table shows that the dew point wa 
high, and the percentage of possible moisture m the an quit 
j large Whether this wend and beautiful play of colours aroun 
the dying day is due to watery vapour in the air time will show 
' Fere it has ce.tainly not been due th any deficiency n the vapou 
! cf the loue strata. ° O N PrODDARD 
! — Wooster, State of Ohio, United States, January 18 


Unconscious Bias in Walking 


THE following little expeiiment seems to show that if th 
majority of people are, as Mr Darwin argues, left-legged, the 
would circle to the left in a mist, as Mr Larden says they dc 
I would call myself normal, my left leg being the stiongei 
That ıs to say, like the majority, I jump from the left, rest m 
weight sfanding on the left (a glancf at a photograph albu: 
shows this to be normal) and generally cross my right over m 
; left whilst sittmg Having put my-elf ın a dark empty room, 

could not satisfy myself as to which way I circled, there nt 

bemg space enough, but when I antifictally lamed myself b 
, putting a few tin tacks in my shipper, I circled strongly in th 
' direction of the sound foot From what had been said m NATUR 
on the subject at the time, I expected ghe for-the-time bein 
longer and stronger limb to circle round the other The fa 
seems to be that there is a bias towayls the strongei, most lean 
upon lifnb, urespective of length — Tt 1s wortlinoting that, 1f tk 
object causing pain be placed under the insidg of, say, the rig! 
fSot only, the experimenter will lean on the outude of that fox 
and circle to the right 

In the matter of left-leggedness I have requested reveral righ 
handegl people to feign lameness Every one of them has limpe 
w th the iight foot, and, on being asked to do so, Phas four 
difficulty n imagining the left lame, and acting as if 1t wer 
May it not be because the right leg 1s somewhat weaker thi 
canes are caned m the right hand ? 

But although left leggedness gu strength seems normal, tt 
reverse seems to hold good qué skill one pwishes a door to wil 
the ight, feels his way down a dark stair wth the right, lacks 
football with the ight A friend of mine, a skilful athlete, pa 
ticulaily known as a jumper, at first expressed astonishment th: 
there should be any doubt as to the left leg being the stronge 
On reflection he added “Im not sure, howevei, figues 1 
skating are easier on the night” This nine figure-skaters out : 
ten will assent to It 1s to be expected, if my theory 1s correc 
The right leg 1s more easily controlled, guided, and kept 1n pos 
tion—in a word, the more skilful limb, and at the «ame tir 
the left being the bette: kicker, the impulse 1s better given 

It seems to me that mounting a horse from the near side 
not a mete fashion (except for the.left handed minority) Tl 
stronger leg 1s put in the stirrup and gives the lift, whilst tl 
moie skilful leg ıs thrown over the animal's back 

It would be interesting to know which foot it 1s, if any 1 
particular, wich Indian servants use for prehensile purposes 
also w hethe: the higher quadrumana ai e uight or left hind hande 

I have noticed that persons walking 1m the street dwell long: 
on the one foot than on the other, and I remember orce arguir 
that in-toed persons with a rolling gait were the only people wt 
weie notlame I have been trying to observe this seriously fi 
some days, and believe it to be so, but ag the mind natual 
invents a beginning and an end for a continuous motion it m: 
5e imagination. W G SIMPSON 

5, Randolph Cliff, Edinburgh, February @ 


The Ear a Barometer 


THE phenomenon described by my friepd Mr Boys, on p 33 
1s pathological, and not physiological He ıs clearly suffern 
from slight obstruction of the Ensfachtan tube, a canal whi 
leads fiom the inne: sede of the tympanic cavity into the poster: 
fauces Its natural relief ıs, as he very accurately desciibes, l 









wallowing, which temporarily distends the tube. He 
gerviousness by holding his nose with his fingers and 
ir into the nasal cavity. Physicians are in the habit of | 
an ordinary stethoscope over the ear, causing the patient 
tough the aet of deglutition, and listening for the ‘‘click” 
pinf air. Mr. Boys will see, as a. physicist, that, if the 
peess of air on either side of the tympanum were free, increase 
t decrease of Vgosphene pressure would make no difference. 
Dean's Yard, February ro W. H, STONE 
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regard to the letter. of. Mr. C. V, Boys in NATURE of 
D. 333), I should like to make a remark or two on 
hich I have had practical experience. Iam in 
of running betweengRugby and London daily, and pass 
six different tunnels op the route. The Leighton tunnel 
ded into three. parts, de down fast line being single, and 
pace between the rails and the walls of the tunnel very small, 
ring this, if in the first three coaches next to the engine, 
dden expansion of the tympanum is felt. I have been led to 
this phenomenon as follows: The engine acting as 
ces the air before it through the tunnel, and so causes 
| vacuum, which extends to the first three or four coaches, 
hat the air has had time to rush in and fill the empty 
and this explanation is rendered almost certain by the fact 
at the end of the trdtn of twelve or fourteen codches no 
effects are observable, thus demonstrating that the sudden 
ion of the air through the tunnel is compensated for before 
iddle ofthe train has entered. In Kilsby tunnel nothing 
noticed: by myself. I account for the pressure altera- 
e above manner, the engine and the tunnel-mouth 
nd so are fairly comparable to a piston within a 
effects decrease from the engine to the end of the 
ically unobservable in the last few coaches. 
05^. GEORGE RAYLEIGH Vicags 











































i diffusion of Scientific Memoirs . 
LLOW me a few finabwords on this curious case. I spoke 
the Trans, C, P. S., 1849-54, in which Stokes’ papers were 
s.''almost inaccessible." This expression wasschal- 
ie ex-Seeretary of the Society, and I replied that the 
e decided by statistics alone. I indicated what 
$ Were required, and waited some weeks for them. The 
ent Secretary then gave me the less essential part of the 
esired information, and I proceeded to make the best I could 
fit. Now Iam tadd that I misunderstood his object, and that 
€ practically admfs what his predecessor challenged. 
stated. that my copy of the Proc. was very imperfect, 
t I had not received any 7*a»s. I was then told that 
ications’ were given only on application. If s» I 
ed, I should have had all or none. To this there is no 
A JR. P. G. Tarr 











my February 9 





Wind Sand Ripples 


;SoME time ago, whilst reading an account in NATURE of very 
ngenious and interesting experiments by Prof. G. H. Darwin 
ind ripples, my memory was recalled to some very beautiful 
pples caused by the action of wind, seen by another 
id myself on the west coast of Ireland, near Bundoran. 
lity was a sand ridge twenty or thirty feet above high- 
mark, and beyond the influence of either sea or river 
the ripples extended over a space of twenty yards or 
| the time there was a fresh breeze, with frequent 
dis, blowing across this ridge. _Thisripples moved before the 
vind at the rate of about a foot in three or four minutes, but 
aster during the squalls, retaining all the time (I watched them 
AX hour or more) perfect uniformity of shape and size. The 
listances were roughly measured by sticking up in the sand bits 
if wood at, as nearly as could be guessed, one foot apart, in a 
ine with the direction of the wind. The ripples were about 
irec inches from summit to summit, and the depth of troagh. 
quarters of an inch. 
€ time was carefully noted with a watch. The forward 
ent of the ripplfs was evidently caused by the sand bting 
om their weather sfdes, and deposited on their lee, and 
a progressive movement togleeward, more or less 
to the increase or diminution of the wind force. 
ardens, Fébruary 9 JOHN RAE 
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Animal Intelligence 


THE following anecdote, received the other day from Russia, 
may possibly interest your readers :—‘ The following was nar- 
rated to me by Mohl’s brother, on whose estate it took place. 
The carcass of a cow was laid out in the woods. to. attract the 
wolves, and a spring-trap was set. Next morning the forester. 
found there the track of a bear instead of a wolf on the snow p. 
the trap was thrown to some distance. Evidently the bear had — 
put his paw in the trap and had managed to jerk it off. (US 
next night the forester hid himself within shot of the carcass to. —— — 
watch for the bear, The bear came, but first pulled down a 
stack of firewood cut into seven-foot lengths, selected a piece to 
his mind, and, taking it up in his arms, walked on his hind: legs 
to the carcass. He then beat about in the snow all round the 
carcass with the log of wood before he began his meal The 
forester put a ball in his head, which I almost regret, as such a 
sensible brute deserved to live." J. M. HAYWARD 

Sidmouth, February 9 





Circular Rainbow seen from a Hill-top 


CLIWBING, several summers ago, with three friends among 
the Coolin Hills in Skye, I was fortunate enough to witness 
phenomena similar to those described by Mr. Fleming in last 
week's NATURE (p. 310). Our shadows wereapparently thrown 
against the precipitous side of a deep corry, distant 200 feet or 
perhaps more. They vanished and reappeared as thin mists 
passed through the corry, the sun shining continuously, We 
could not see each other's shadows unless close. The distance 
apart at which they became visible I d» not clearly remember, 
but know it was approximately as one of my. friends, Mr, W- 
A. Brown, writes :—''So long as we kept a few yards apart 
each could only see his own shadow, but when two were within — ^ 
arms’ length a double shadow was visible to "each, and on ^ S 
getting still nearer the shadows merged into each other." My 
estimate of the angle subtended by the diameter of the rainbow 
is 15°, that of my friend 10°. He adds, however, ‘I may be 
very far out in this.” J. M. WHITE 

Spring Grae, Dundee, February 5 











REFERRING to Mr. Fleming’s letter in NATURE of January - 
31 (p. 310), I would state that many years ago, before 
Pontresiga, in the Grisons, was so resorted to as it is now, I 
walked up the Piz Languard early one fine morning with an old 
smuggler and chamois hunter—the terms are synonymous on the 
frontier—named Colani. On the summit of the peak is a ledge 
of rock, on which I lay down for twenty minutes’ sleep. I had 
been asleep but a few minutes when Colani woke me, and, with 
excuses and an Éxpression of fright on his face, begged me to 
come with him to see something which be had never seen in his 
life before. We moved to the western edge of the peak, Below 
us were some thin clouds of mist curling about like vapour from: 

a large cauldron. On these clouds appeared a circular rainbow. - 
and within it, asthough in a gilded frame, were two figures—in i: 
fact, the shadows of ourselves. m D 

“ There are two of them now," cried Colani, and it was not. | 
until I told him to take off his hat and wave 1t, as I did mine, - 
and he saw the action repeated by the figures, that he be 
to feel assured they were not **Geists." It was not the ‘Arch 
St. Martin," a Romansch name for a rainbow, which had 
frightened him, though it was the first time he had seen a circular 
one, but the appearance of the dark solitary figure had awakened 
his conscience, for some of his smuggling adventures had not 
been without bloodshed. The details of the phenomenon were: 
the same as those described by Mr. Fleming, with the exception, - 
perhaps, that the figures were more vivid and the whole spectacle 
of longer duration, owing to an unclouded sun. m 

A similar appearance has lately been seen on the Tonjate 
Range in Nevada, by Mr. R. A. Marr, of the Coast and Geo- 
detic Survey. I subjoin his description of it, taken from a recent. 
number of the Mai. T. R. MAYNARD 

The Black Forest, February 7 


‘t Suddenly, as I stood looking over the vast expanse beneath 
me, I sdw myself confronted by a mdhster figure of a man standi- 
ing in mid air before me, upon the top of a clearly-defined moun- 
tain peak, which had but the thin air of the valley below for a 
resting place. The figure was only a short distance from m 
Around it were two circles of rainbow light and colour, the ou 
one faintly defined as compared with the inner one, which was 
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bright and clear and distinctly iridescent. Around the head. of 
the figure was a beautiful halo of light, and from the figure itself 


n 


where in the Island of Ceylon, whic 


shot rays of colour normal to the body. The sight startled me - 
more.than ĮI can now tell. I threw up my bands in astonish- - 
ment, and perhaps some little fear, and at this moment the - 


spectre seemed to move towards ma. Ina few moments I got 
over my fright, and then, after the figure bad faded away, I re- 


cognised the fact that I had enjoyed one of the most wonderful | tends the instruments, sets the driyingeclocks to true 


| time—usually received telegraphically from Madras--ant 


phenomena of nature, Since-then we have seen it once or twice 
from Jeff Davis Peak, but it never created such an impression upon 
me as it did that evening when I was doing service asa heliotroper 
all alone on the top of Arc Dome.” 


The Storm of January 26 


DuniNG this storm there was a remarkable depression of the 
barometer, it falling to 26'90, as shown in the accompanying 


.chart. The lowest depression last year was 28:2 on Nov. 25, 


Lurgybrack lies in lat. 54° 56 N., and long. 7° 42’ W. 
feet above the Ordnance datum level. 


It is 225 
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sion was observed at Letterkenny, 140 feet above the Ordnance 
datum level. 
north and east to the south, and from the latter by west to 


north. The storm was succeeded by a fall of snow, which has | 


now melted away, G., HENRY KINAHAN 
Lurgybrack,' Letterkenny, Ireland, January 29 


EARTHQUAKE DISTURBANCES OF THE 
TIDES ON THE COASTS OF INDIA 


OR some years påst tidal stations have beén esta- 
blished at various points on the coasts of India, 

from Kurrachee round v4 Cape Comorin and Adam’s 
Straits to Calcutta, and on to Rangoon and Moulmein : 
also beyond these points, eastwards at Port Blair in the 


The wind veered round from the north-west by | 


A nearly similar depres- | 


* 





i 


| the earthquake in the Bay of Bengal on December 31 





Andaman Islands, and westwards at Aden ; but not any 
 happens--unfortu 
nately for the interests of:science--to be outside thy 
administration of the Government of India. * At eggh o 
the tidal stations an observatory has been esgablished 
containing a self-registering tide-gauge, and all réquisite 
meteorological instruments, with a clerk in charge whe 





sends in daily reports to the supervising officer. Tha 
officer exercises a general superintendence over all tha 
tidal stations, inspects them periodically, collates ane 
analyses the observations, and deduces from them thy 
values of the “tidal constants? for each porter point o 
observation; these constants “enable. future tides to bi 
predicted, and tide tables to be prepared for the guidance: 
of mariners; they are also otherwise valuable, in thatthe 
have thrown light on the question of the earth's rigidity 
and on various other matters of scientific interest. 

The operations have been carried on in connectioi 


| with the Great Trigonometrical branch of the Survey.o 


India. Major A. W. Baird, R.E., has been the super 
vising afficer from their commencgment in 1873 up to th 
present time, with the exception of an interval of a litth 
more than a year, when he was on .furlough in Europe 


and Capt. J. Hill, RE, first, and. afterwards Majo 


M. W. Rogers, R, E., officiated for him, 

At certain of the Indian stations the registrations haw 
twice indicated that the normal tides had been greatl 
disturbed by supertidal waves: first, on the occasion .o 






1881 ; and secondly, during the wolcanie eruptions in: 
Island of Krakatoa, between Sumatra and Java, whi 
gccurred on August 27 and 28 last. The. first disturb 
ances do not appear as yet to have attracted. much atten 
tion out of India; a full account of them is given in th 
General Report on the Operations of the Survey of Indi: 
for 1$81-82, and also in the Proceedings of the Asiata 
Society of Bengal for March 1883. The second are nos 
famous all the world over, not merely because of th 
havoc they are known to have produced on the spot an: 
at the time, but also because of the effects they an 
believed to. have produced on the condétion of the atmo 
sphere long afterwards and in far distant quarters of th 
globe. A report on the tidal disturbances at Indiai 
stations which were caused by the eruptions at Krakato; 
has been drawn up by Major Baird, and. sent to me fo 
communication to the Royal Society, and an ‘abstrac 
of it was read at the meeting of the Society on Januar 
3t. 

I now propose to indicate certain points of similarit; 
and others of dissimilarity between, the recorded effect 
of the disturbing forces on the two occasions; for fulle 
details the reports themselves must be referred to. 

The usval effect of an earthquake or volcanic erüptioi 
occurring at an island or under the bed of the sea is. th 
transmission in all directions of an “earth-wave ” anda 
"sea-wave*; the former travels withe much. :greate 
rapidity than the latter, and may reach points which thi 
latter does not reach; or it may die away and cease.a 
points far short of those attained by the latter; which.o 
the two will travel the greater distance depends generall: 
on the stracture and .homogeneity of the strata througl 
which the earth-wave is transmitted, and on the depth o 
water and configuration of the bottom over which thi 
sea-wave passes. Ces C cH 

On the occasion of the earthquake of December 31 
1881, the "centre of impulse’? was situated under th 
bed of the ocean in the western. portion of the Bay o 
Bepgal ; the shock of the earth-wave was very violent i 
the Andaman and Nicobar Islands, and along the entir 
length of the Madras coast up. to. Calcutta, and also. fa 
inland; it was foflowed bya succession of sea-wave 
which the tidal diagrams show to haye arrived after th 
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'atth-wave, at an interval ranging from half an hour 
at Port Blair (in the Andamans), the nearest sta- 
*on,to six hours at Dublat (in Sangor Island at the 
nou, of fhe River Hooghly), the furthest station at 
which sch waves were certainly registered At Ran- 
zoon, Moulmein, and various points in the Mergm Ar- 
:hipelago, the earth-wave was distinctly perceptible, 
though its shotk was here much less violent, but no 
race of a sea-wave has been met with at any of the tidal 
stations in this quarter, the belt of islands and shoals 
which extends from Cape Negrais to the Island of 
Sumatra, practically dividing the Bay of Bengal into two 
ortions, must have formgd a barrier to the sea-waves, 
or thoughegreat and numerous at Port Blair, they died 
away in the deep sea bey@nd, and in no case reached the 
astern coast line 
The position of the earthquake in the Bay of Bengal 
was necessarily not a matter of observation as at Kraka- 
oa, but it has been inferred by Major Rogers from the 
Mollowing facts The moment at which the shock of the 
sarth-wave was felt happens to have been recorded 
with considerable accuracy at three places, two on the 
vest coast of the Bay, viz the Madras Astrenomical 
"Observatory and the tidal station at False Point, the 
hird on the east coast, Kisseraing, a principal station of 
the Great Tiigonometrical Survey, where Major Rogers 
was actually at the moment observing a distant station in 
he field of the telescope of his theodolite He reports that 
‘he saw the earthquake before feeling it,” for he first 
"became sensible ofeits occurrence by noticing the object 
which he was observing appear to rise and fall in the 
telescope, he iramediately examined the spirit-levels of 
Mus instrument, found they were violently agitated, and 
made a note of the time Subsequently he ascertained 
«that the shock he felt and those recorded at Madras and 
False Pomt must have occuired almost simultaneously 
due allowance being made for the differences of longitude, 
Therefort, assuming the eaith-wave to have travelled 
from the centre of impulse with the same velocity ın all 
directions, the centie would be near that of the triangle 
joining the three points of observation, but probably a 
httle to the south, towards the line Joining Port Blan and 
Negapatam, the tations at which the tidal disturbances 
were the greatest 
Having thus ascertained the probable position. of the 
centre of impulse, Major Rogers proceeded to ascertain 
the probable time of the earthquake Here again he was 
favoured by his facts It so happened that his assistant, 
Mr Rendell, had just completed an inspection of the 
tidal station at False Point, and was at work on a line of 
levels a few miles away, when he felt a violent shock of 
earthquake, he noted the time, the cleik at the station 
also felt the earthquake, and noted that the observatory 
was much sbaken , afterwards it was found that at the 
time recorded by Mı Rendell the pencil of thetide-gauge 
had been vibrating very sensibly on the diagram, the 
vibration must have been caused either by the shaking of 
the observatory, or by a forced sea-wave such as 1s some- 
times produced momentarily in shallow waters by a pass- 
ing earth-wave The great sea-wave which was transmitted 
from the centre of impulse arrived 3 hours 18 minutes 
afterwards Now there can be no question that the 
vibiation maik an the diagram correctly registers the 
moment at which the eaith-wave reached False Point, 
Major Rogers therefore conjectures, with much proba- 
bility, that a sintllar very prominent vibration mark on 
the Port Blair diagram registers the moment of the arrival 
of the earth-wave at Port Blair, thirteen minutes after 
the time thus registered Major Rogers felt the eaithquake 
at Kisseraing, and as the distance betweensthe two peints 
1s 400 miles it may be inferred that the earth-wave 
travelled with a velocity of about 1800 miles an hour 
With this velocity, the distance of the assumed centre of 
impulse from either of the thee surrounding stations, 


and the time of the occurrence of the earth-wave at either 
station, Major Rogers calculates the time of the original 
disturbance when both the earth-wave and the sea wave 
were initiated Comparing this time with that of the 
arrival of the sea-wave at his stations, he obtains the fol- 
lowing velocities for the sea-wave to Port Blair 360 miles 
an hour, to Madras and Negapatam 240, to False Point 
180, and to Dublat 120 The average depth of the «ea is 
known to diminish in every instance of diminished 
velocity 

The sea-wave here specifically referred to was the first 
and generally the greatest of the supertidal waves , its 
amplitude from trough to crest was a maximum, 36 
inches, at Negapatam, and 30 inches at Port Blair, it 
was always positive, the crest preceding the tiough and 
raising the sea-level The latter point is to be specially 
noticed because the fist result of the great eiuption at 
Krakatoa was the reverse of this, namely, a negative 
wave or general lowering of the sea-level at the stations 
of observation, as will be shown more fully further on 
Secotfdary sea-waves followed the first, disturbing the 
noimal tides for some hous, their greatest duration was 
twenty-five hours at Poit Blau, the nearest tidal station 
to the centre of impulse A single earth-wave of a few 
seconds’ duration 1s all that appears to have been per- 
ceived at the tidal stations , possibly, therefoie, the whole 
of the tidal disturbances were due to a single earthquake 


Proceeding now to the eruptions at Krakatoa, we find 
that while there 1s no uncertainty as regards then locality, 
and there 1s evidence of one great eruption fai exceeding 
all the others 1n violence, there is as jet no certain in- 
formation of then number nor of the times at which any 
of them, even the greatest, occurred No earth-waves 
appear to have reached India , but sea-waves of more or 
less magnitgide were transmitted to all the tidal stations 
on both coasts of the peninsula, and not alone to those 
on the east coast, as on the former occasion , they were 
also transmitted far beyond, to Aden, the Mauritius, and 
the south-east coast of Africa, as shown in Major Baird’s 
report? Lately it has been announced that tiaces of the 
sea-waves havg been discovered at French tidal stations 
on both coasts of the Atlantic 

The principal facts set forth by Mayor Baird are the 
following — T 

I Distincé evidence of tidal disturbance was met with 
at twelve of the seventeen Indian tidal stations, including 
all which were fairly placed to receive the force of the ım- 
pulse from Krakatoa , but, as in the previous instance, no 
disturbance was perceived at the stations on the east 
coast of the Bay of Bengal 

2 The first result of the great eruption at Krakatoa 
was a negative supertidal wave, o1 general fall of the sea- 
level, at Major Baird’s stations and also at the Mauritius 

3 This negative wave was succeeded by a great 
positive wave, at an interval ranging from seventy-five 
minutes at Negapatam, the station nearest Krakatoa, to 
twenty-four minutes at Aden, the most distant station 

4 Supertidal waves of gieater 01 less magnitude were 
registered at the Indian stations some hours before the 
negative wave of the great eruption, showing that there 
must have been antecedent minor eruptions They 
appear at Aden about three hours before the negative 
wave, and eighteen hours befoie at Negapatam, showing 
that the explofions were at first comparatively feeble, 
affecting only the nearer stations, but afterwards they 
increased 1n intensity and became sensible even at Aden, 
a distance of over 4000 miles 

5 Waves of amplitudes ranging from a maximum of 
22 inches at Negapatam to a maximum of 9 inches at 
Aden were registered at all the more favourably situated 
stations The first was the positive wave immediately 
succeeding the primary negative wave, and it was gener- 
ally of a greater amplitude than any other wave, but in a 
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few instances it was succeeded by greater waves The | ocean m this direction, moreover, the fact that the same 
succeeding waves maintained consideiable amplitudes— | velocity 1s obtained for both the ports, and that the nearer 
not less than half the maxima values—for abou: twelve ' of the two 1s only 3490 miles from Krakatog, while tht 
hours, appearing at intervals of one or two hours apart at | othe: port 1s 5450 males distant, indicates that thee 1: 
all the more prominent stations They wete succeeded ! probably no material error in Major Baird’s adopted time 
by wavelets gradually diminishing in size, but continuing : of starting The velocity of the wave ın all other direc. 
for some time, being traceable on the diagrams for j tions is less, viz to Galle 397 miles, to Negapatam 35: 
August 29 and 30, the second and third days after the mules, and to Aden 371 miles The velocities are neces 
great eruption It 1s noticeable that they ceased first at ' satily computed on the assumption of a uniform rate o 
Port Blair and Negapatam, the two nearest stations, and progress from the origin to the point reached, but eact 
last at Aden, the farthest station of the slower waves must have coincided with the wave 

6 Loud reports, resembling the firing of distant guns, ' which impinged on Ports Louis and Elizabeth for a con 
were heard at Port Blair on August 26 and 27, and being siderable distance ın the early pertion of its course, anc 
supposed to be signals from a vessel in distress a steamer , 1t must then have travelled with, the same higif velocity 
was sent out ın search of the vessel, similar reports were | afterwards, on passirg over shallower seas, the velocity 


heard on the 26th in Ceylon must have much diminished, and very possibly it may 

These facts show that the great eruption at Krakatoa | have fallen to the smaller velocity values which Majoi 
was preceded by minor eruptions sufficiently powerful to | Rogers has calculated for the sea-waves in the Bay o 
produce effects which were sensible at a distance of | Bengal, on the occurrence of the eaithquake of Decembe: 
upwards of 4000 miles, also that ıt was probably followed | 31, 1881 
by minor eruptions, to the influence of which the long- The Admiralty chart of the Eastern Archipelago show: 
protracted continuance of tidal disturbance 1s due that Krakatoa 1s sittated at the focus of what may b 

The time at which the great eruption occurred 1s still | 1egarde@ as a parabo.ic figure, formed by the contiguou: 
not known with any precision Major Baird has endea- | portions of the coasts of Java and Sumatra, the axis o 
voured to calculate it from the following data he was | the figure 1s directed towards the Indian Ocean Thu: 
informed by Her Majesty's Consul in Java that the first | the waves generated by an eruption at Krakatoa would be 
great (positive) wave reached Batavia at 12h 10m local | mostly propelled towards that ocean, both directly anc 
time on the afternoon of August 27, as the distance from | by reflection from the coasts , but near the apex of tht 
Krakatoa by sea 1s 105 miles, and the average depth of | parabola there is an opening, the Straits of Sunda 
the sea about 186 feet, he infers from the table of the | through which a great wave passed, earrying widespreac 
velocity of free tide waves passing over seas of different | destruction for some distance beyond along the con. 
depths, in Sir George Alry’s aiticle on ‘Tides and Waves” | tiguouscoasts This wave may hfve impinged with greai 
in the Encyclopedia Metropolitana, that the wave must have | force on the south-west corner of the Island of Borneo 
taken about two hours to reach Batavia, and therefore that | whichis on the prolongation of a straight line drawr 
it must have started at 105 am Krakatoa time, allowing | from Krakatoa through the Straits But it did not react 
five minutes for the difference of longitude® Another | Singapore, where a tide-gauge 1s established, and whicl 
estimate has been recently furnished by General Strachey | ıs within a thud of the distance of the nearest Indiar 
1n a paper—read before the Royal Society—on the “Baro- | station from Krakatoa, the Master-Attendant at Singa 
metiical Disturbances which passed ove: Europe between | pore reports that the gauge shows “no difference what 
August 27 and 31”, General Strachey connects these | ever in the tide” Tkis 1s obviously due to the fact tha 
disturbances with the great eruption at Krakatoa, and | the wave which passed through the Straits of Sunda hac 
infers, from the recorded evidence of the tunes of transit | but a shallow sea to advance over towards Singapore 
of the barometiic waves over the European obseivatones, | and its course must have been great impeded b: 
that the initial barometric rise occyrred at gh 24m | numerous islands and shoals and the narrow straits anc 
Krakatoa time on the morning of August27 Now we | passages between them For similar reasons, and be 
have seen that the first effect of the great erBption on the | cause the axis of the parabola in which Krakatoa 1: 
ocean was the production of a negative wave which | situated ıs pointed towards the Indian Ocean, it 1 
preceded the great positive wave by an interval of seventy- | probable that the effects of the eruptions were not con 
five minutes at Negapatam, and twenty-four minutes at | veyed to anything Lke so great a distance along the 
Aden, if then we assume that the interval was somewhat | numerous groups of islands to the east and into th 
more than seventy-five minutes at Krakatoa 1tselfÍ—as ıs | Pacific Ocean. J T WALKER 
to be inferred from the fact that wherever registered it 
increases as the distance from the centie of impulse 
diminishes—General Strachey’s and Major Baird's deter- 
minations will be seen to corroborate each other very 
closely , indeed, considering the absolute independence 
of the two methods of deduction, the facts of observa- 
tion being 1n one instance derived from the atmosphere, 
in the other from the ocean, the coincidence between the 
results 1s very striking 

Major Baird has calculated the velocities with. which 
the great positive wave travelled from Krakatoa to the 
more important of his own stations, and also to Port 
Louis in the Mauritius, and Port Ehzabethjn South Africa 1 
Starting with the assumption that the wave left Krakatoa at 
I10 5am , August 27, local time, he finds that it attained its 
maximum value, 467 statute miles per hour, 1n transit to 
both Poit Louis and Port Elizabeth Considerable 
interest attaches to this determination, ın that ıt 1s edenti- 
cal with Sir George Airy's tabulated value of the velocity 
of a free tide-wave passing over an ocean 15,000 feet 
deep, which 15 supposed to be the average depth of the 





THE INDIAN SURVEY! 


THES 1s the fifth report of the amalgamated Depart- 

ment of Surveys under the Government of India 
It is divided into two paits with an appendix Part I 
gives a summary of the operations of the great trigono. 
metrical, the topographical, and revenue suivey parties , 
also of the geographical, geodetic, and tidal, and levelling 
operations Part II describes the operations at the 
Head-Quarters Offices, viz the Surveyor-General's Office 
the Revenue Survey Office, the Lithographic Office, the 
Photographic Office, and the Mathematical Instrument 
Department, all in Calcutta, and of the Trigonometrica: 
Survey Office in Dehra Dun Index charts, colourec 
maps, and sketches showing the present state of this very 
important department accompany this report, to whucl 
1S predxed, as frontispiece, a “Specimen of Helogravur 
by Major Waterhouse’s Procegs,” which invites the 

1 “Genera! Report on the Operations of the Survey of India during the 
year 188r 82." Prepared under the superintendence of Lieut -Genera 


J T Wake, CB, RE, FRS, &c, Surveyor-General of India 
(Calcutta, 1883 ) - 


* For these ports he employs the data publ shed in NATURE, vol xxvm 
p 626 
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special attention of photographers and engravers An 
appendix, separately paged, of 120 pages, completes the 
volume and consists of extracts from the narrative report 
W the exeautive officers 1n charge of the survey parties 
andoperations 

This report ıs distinguished fiom previous ones by 
announcing the completion of the great triangulation on 
the lines origMally marked out in 1830 by Col Everest, 
which affords the Surveyor-General, in his 1ntioductory 
statement, an opportunity of giving a brief but interesting 
history of this great undertaking from its commencement 
in the year 1800, 1n Southern India, by Major Lambton, 
on the recommendation of the Hon Col Wellesley, after- 
waid$ the Duke of, Wellington The object of this 
so-called * Mathematical and Geogiaphical Survey” was 
then stated to be *to determine the exact positions of all 
the great objects best calculated to become permanent 
geographical marks to be hereafter guides for facilitating 
a geneial survey of the peninsula," and further, that in 
the interests of general science it would have to be 
executed with the utmost possible precision, and be 
supplemented by astionomical determinations of position, 
with a view to th@ requirements of geodesy ° 

The operations between the years 1800 and 1825 may 
be briefly described as consisting of a network of tri- 
angulation over Southern India, and through the middle 
of which a principal chain of triangles was carried in a 
meridional direction from Cape Comorin up to Sironj in 
Central India This chain forms that which 1s now 
known as Lambton and Everest’s Great Arc Col 
Lambton died in 1823, and was succeeded by Col 
Everest, wht, two Years afterwards, proceeded to Europe, 
spending four years in supervising the construction of 
new instiuments—great theodolites, astronomical @ircles, 
standards of length, and compensation bars for base-line 
measurements, for employment in extending and revising 
the ance! Arc, the importance of which waseecognised 
by all men of science in Europe 

Returning to India in 1830, Col Everest recommended 
the abandonment of the network system of triangulation 
and the substitution instead of what he called the ^ grid- 
iron ” system, consisting of meridional chains of tiiangles 
tied togetlefr at their upper and lower extremities by 
longitudinal chains, The meridional chains were to be 
constructed at intervals of about one degree apart, while 
longitudinal chains would follow the parallels of Calcutta, 
Bombay, and Madias,and thus run at intervals of from five 
to six degrees apart The external chains of the gridiron 
would of course follow the British frontier lines and the 
coast lines, and all grounded on ten base lines measured 
with the Colby apparatus of compensation bars and micro- 
scopes This programme of operations was approved by 
the Government of India and Court of Directors, and 
has furmshed the guiding lines on which the principal 
triangulation has been executed during the period of 
almost exactly fifty years which has since elapsed. For 
geodetic purposes, the amount of prinaipal triangulation 
is now aniple Outside the limits of India proper, the 
recently completed chain of principal triangles, called the 
eastern frontier series, 1s a valuable contribution to 
geodesy and geography. 

Thus the great work of the principal triangulation of 
India is nowean accomplished fact Commenced in 1800, 
under the auspices of the Madras Government, ıt was 
carried on, almost alone, by Major Lambton, until 1818, 
when the Marquis of Hastings, then Governor-General, 
placed it under the control of the supreme Government, 
and Capt Everest was appointed assistant to Major 
Lambton In 1832 additional officers were appointed, 
and by the yedr 1840, when the northern sectin of the 
Great Arc was completed, the personnel sufficed for the 
equipment of six triangulatiom survey parties, which 
number has been uniformly maintained from that time 
onwards untiFgradually diminished on the completion of 


the successive chains of triangles The operations have 
been uniformly and consistently supported by successive 
Governments of India with equal liberahty and con- 
stancy, and to whom it must be a source of much satisfac- 
tion to know that this great work of permanent peaceful 
usefulness will assuredly take the highest rank as a work 
of scientific labour and skill 

It is stated that there are 3472 principal stations On 
the plains they are constructed in the form of towers, 
rising from 20 to 40 and even 60 feet above the ground, 
and usually about 16 feet square at base, with an isolated 
central pillar for the instruments to rest on On hills and 
mounds and other eminences the central pillar, always of 
masonry, is raised 2 to 4 feet above the ground level, and 
1s surrounded with a platform of earth and stones Mark- 
stones, engraved with cucle and central dot to define 
precisely the station point of observation, are inserted at 
the surface and at the base of the pillar The stations, 
scattered over 338 British districts and native states, are 
placed unde: the protection of local officials, each of 
whom 1s required to send annual reports of the condition 
of the stations within his district Repairs are effected 
when necessary, and if so maintained by ‘future genera- 
tions of officials, the duration of the stations should be 
coeval with the hills and plains on which they stand, 
and be of lasting utility 

The field operations of measurements of base-lines and 
angles of the principal triangulation being completed, the 
simultaneous reduction of the vast number of such facts, 
acquired over all. India, by many individuals and. during 
a period of many years, to a harmonious whole, was 
obviously impossible Thus it became necessary to divide 
the triangulation of India proper into five sections, and 
even then the simultaneous reduction of the numerous 
facts of observation collected together ın each group was 
a wor of enormous labour, necessitating, as stated by 
the most eminent living authority (Col Clarke, CB, 
Geodesy, p 257), “the most elaborate calculations that 
have ever been undertaken for the reduction of triangula- 
tiga by the method of least squares” The final results 
of the first section are given in vols mn, n, and 
iv of the ‘ Account of the Operations of the Great 
Trigonometrica] Survey of India," published m 1879 
(vol 1 ıs devqted to base-lines, and vol v to pendulum 
operations) , those of the second section in vol vi, pub- 
lished in 1880, and those of the third m vols vu and 
vit will be shortly published The simultaneous reduc- 
tion of the fourth section is now completed The final 
reduction of the last section has not yet commenced, nor 
has the rccently completed eastern frontier series 

The requirements of geodesy necessitate astronomical 
observations for the determination of latitude and azimuth 
and electro telegraphic observations for the determination 
of differences of longitudeat several stations of the principal 
triangulation. These have already been completed to a 
considerable extent, and further operations of this nature 
are in progress by two small astronqmical parties attached 
to the geodetic branch of the department, and by whom 
all the operations subservient to geodetic science should 
be completed ın the course of a few years An extensive 
series of pendulum observations for investigations of 
gravity and the figure of the earth, taken chiefly at 
stations of the principal triangulation, has been completed 
and connegted with the groups of corresponding observa- 
tions in other parts of the globe Long lines of spirit 
levels have been, and are still being carted on in connec- 
tion with the principal triangulation, from the sea to the 
base-lines ın the interior, and from sea to sea across the 
peninsula, they rest on d@terminations of the mean sea 
level, which have been and are being made at tidal 
stations on the coasts, and which promise to furnish most 
in portant data by means of which our knowledge of the 
constitution of the earth’s mass may be extended 

Reference can only be here made to the report for most 
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interesting 1nformation as to the progress of the thirteen 
topographical parties, the two MWouzawar or village 
survey parties, and the six cadastral or field survey 
parties, whose duties now include, as an experiment, the 
reecording of particulars about each field, thus reducing 
the cost of preparing the “Record of Rigkts’’ for the 
Board of Revenue The geographical reconnaissance 
and trans-Himalayan explorations are replete with curious 
information to every student of nature, and of the hab.ts 
and customs of the frontier hil tribes and peoples 
The perusal of this report increases, 1f possible, our good 
opinion of the skill and devotion to duty of the several 
officers, and of the marked ability of the administration 
of this department by General Walker, and which it 1s 
most pleasing to find so handsomely acknowledged by 
the Government of India 





ZOOLOGY AND BOTANY OF ALASKA} 
HE United States Revenue cutter Corwin went on & 
cruise in 1881 to Alaska and the Arctic Ocean 

The main object of the voyage was to search the 
various accessible portions of the Arctic coasts for traces 
of the Feannette and two missing whaling vessels 
which were lost the same season that the feannette 
entered the ice Leaving St Michael’s on June 21, 
Behiing’s Sea was crossed to St Lawrence Island 
and Plover Bay on the Siberian coast, then the 
Corwin went along this coast through the Straits 
and north-west to the vicimty of Nordenskjold’s winter 
quarters, where a sledge party, which had been left there 
earlier 1n the season to search the coast in that district, 
was taken on board, it then returned to St Lawrence 
Island and St Michael’s After a short de.ay it again 
proceeded to the Arctic, touching at all the islands in 
Behring’s Straits, visiting in succession the entue "Alas- 
kan coast line from Behring's Stiaits to Point Barrow, 
mcluding Kotzebue Sound, and on the Siberian shore 
from the Straits to North Cape It also cruised along 
the edge of the ice pack, visiting Herald and Wranggl 
Islands—almost unknown masses of land—ard, returning 
homewards, some time was spent at Ouna:asl& in the 
Aleutian Islands fitting for the voyage to San Francisco, 
which was reached in October . 

As one of the results of this cruise, we have a geries of 
notes and memoranda, medical and anthropological, 
botanical and ornithological, published by order of the 
House of Representatives at Washington 

The medical and anthropological notes of Alaska are by 
Dr Irving C Rosse The health of the ship’s crew was 
fairly good throughout the voyage, very careful precau- 
tionary measures being observed for the usual habit of 
deluging the decks above and below every moining with 
water, a system of scraping and dry scrubbing was substi- 
tuted with excellent results, and the decks were only 
wetted once or twice a month on fine days Good water 
was procured nearly everywhere in the Arctic, and it 1s 
noted as of unusual excellence at Cape Thompson and at 
Herald and Wrangel Islands The weather was mostly 
wild, with snow and hail, in the latter part of June at 
St Muchael’s the sun was found almost overpowering, 
although the thermometer registered but 60° Dr Rosse 
gives a sketch of the diseases peculiar to the aboriginal 
population, especially of an epidemic of pneunsonia which 
prevailed at Ounalaska He declares * that there 15 an 
absolute consensus of opinion both among the executive 
and medical officers of late Arctic expeditions in regard 
to the judicious use of alcoholic beverages," and that 
though himself of abstemiou$ habits, yet the facts oB- 
served “warrant him ın testifying to the undeniable good 
effects of whisky when served out to the crew after 


Y “ Cruse of the Revenue Steame? Corwin m Alaska and the North- 
West Arctic Ocean in 1881 Notes and Memoranda, Medical and Antkro- 
pological, Botanical and Ormithological’? (Washington Government 
Printing Office, 1883 ) 


unusual fatigue and exposure" Onreaching St Lawrence 
Bay, Siberia, a native speaking a little English was at 
his own request taken on board, the bustle aad stir 


brought on a state of sleep-essness, and his st@te of mind” 


was not improved on seeing the collection of skulls*on 
boa:d, nor by the chaff of the forecastle men, who tried 
to persuade him he was to be brought to San francisco 
as an anatomical curiosity As a result he Stabbed hım- 
self dangerously in the left chest, and then leaped over- 
boazd , a boat being alongside, he was promptly rescued 
The knife was found to have entered several inches, and 
blood and air were escaping from the wound The 
symptoms were such that, writes Dr Rosse, “the patient 
ought to have promptly perished, aotwithstanding the 
treatment,” but m a few days the patient was landed 
at Plover Bay, where he recovered sufficiently to start on 
foot for his home over a rugged mountain way 150 mules 
distant “Wounds seem t> heal uncommonly well in the 
Arctic, a fact doubtless owing to the highly ozonised con- 
dition of the atmosphere, and the absence of disease 
germs and organic dust ” 

Dr Rosse’s, anthropolog-cal notes on the natives met 
with are of some importance, though his conclusions 
based on these may not always beacceptable Referring 
to the prevalence of tattooing among the Esquimaux 
women, he gives a figure cf strange design seen oh the 
cheeks of a woman of St Lawrence Island Some drawings 
of crania are given, but we have failed to find any detailed 
account of them 

The botanical notes on Alaska are b$ John Muir 
There 1s no lme of perpetual snow on gny portion of the 
Arctic regiofis known to explorers very summer the 
snow disappears not only from the low sandy shores and 
boggy tundras, but also from the mountain tops, for 
nearly three-fourths of the year the plants lie buried under 
it, but they awake upin June and July to a vigorous 
growth, and on the drier banks and hills about Kotzebue 
Sound, Cape Lisbourne, end elsewhere, many species 
show but httle climatic 1epression, growing during the 
long summer’s day tall encugh to wave in the wind, and 
to unfold a rich profusion of flowers A list of the 
species found at the follcwing localities 15, given—St 
Michael’s, Golovin Bay, Kotzebue Sound, @nd Cape 
Thompson, where a new species of Erigeron was found 
(E mui, Gray) On Herald Island sixteen species of 
flowering plants were gathered At Wrangel Island, 
from an area of about half a square mile, twenty-seven 
species of flowering plants were collected, they all 
occurred in separate tufts, leaving the ground between 
them bare and rawas that of a newly ploughed field 
Some portions of the ccast, however, farther south, 
presented a greenish hue, as seen from the ship, at a 
distance of eight or ten miles, owing no doubt to Vege- 
tation growing under less unfavourable conditions than 
at the point the Corwzm touched at 

The buds of Behring’s Sea and the Arctic Ocean are 
described by Mr © W Nelson, many of the, breeding 
quarters of North American birds are given, and details 
are also added of some of the rarer forms met with A 
fine adult male Siberian Wagtail (Afotacella ocularis, 
Swinhoe) was taken at Plover Bay the last day of June, 
it was in perfect breeding plumage A specimen of 
Lamus cristatus was picked up dead cn Wrdngel Island 
Strictly an Asiatic bird, ıt must have reached this distant 
spot duung some storm and died of starvation or 
exposure A fine adult female, in breeding plumage, of 
Euriuorhynchus pygmaeus, was taken at Plover Bay, and 
several others were seen A specimen of Rhodostethia 
rosea 1n mature plumage was obtained at St Michael's, 
and reference 1s made to three fine specimens secured by 
Mr Newcomb during the drift of tHe Jeannette, which 
are now in the Smrhsoni&a collection, one of which still 
retains its extremely rich peach-blossom pink so charac- 
teristic of this the most bezutiful of the gulls* 
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‘ E the fishes known to occur in the Arctic Ocean, 
 Behring's Straits, by Tarleton H. Bean, is 
The list is based exclusively upon specimens in 





UND-MILLS 
"researches of Crookes on radia- 
hich culminated in the discovery of the 
or light-mill, it was a natural transition of 
: h suggfsted to several minds almost simul- 
‘taneously the possibility of devising an apparatus which 
58 d rotate under the influence of sound-waves as does 

iometer under the influence of the rays of light 
eat. Such instruments were indeed devised inde- 
tly about six years ago by Lord Rayleigh, by Prof. 
Mayer of Hoboken, by Mr. Edison, the well- 
wn inventor, by Prof Mach of Prague, by Dr. A. 
aberditzel of Vienna, and by Prof V. Dvorák of the 
University of Agram (in Croatia). These researches, 
though of great “scientific interest, have b&en somewhat 
overlooked in the rush of scientific inventions during the 
intervening years. During the course of the past year, 




















‘however, Dr. Dvorák has given to the world, in the pages 
ye Zeltschrift der Instrumentenkunde (vol. iii, Heft 4), 
iccount of his experiments, together with 
of various pieces of apparatus hitherto undescribed. 
opose to give a résumé of the principal points of 
Dvorák's researches. 
Four kinds of sound-mills are described by Dvorák, 
. of them depending on the repulsion of resonant-boxes 
ases, and two others on different principles. 
The first of these instruments is depicted in Fig. 1, 
nd consists of a light wooden cross, balanced on a needle 
oint, cafrying four light resonators made of glass. These 
are hollow balls of 4:4 cms. diameter, with an 
ing of o4 cm. at one side. They respond to the 
note g" (= 392 vibrations). When the note g'is forcibly 
sounded by an appropriate tuning-fork, the air in each of 
the resonators vibrates in response, and the apparatus 
. begins to rotate. As a resonator will respond when placed 
án:any position with respect to the source of sound, it is 
clear that $ne single resonator properly balanced should 
rotate; and this is found to be the case, though, naturally, 
';the action is more certain with four resonators thah with 
one, 




































by Dvorák, it may be well to explain briefly the 
£- the phenomenon, and to describe Dvordk’s 
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particular method of exciting the appropriate s 
Dvorák has pointed out, as indeed has been done el 
where both by Lord Rayleigh and by Prof, A. M: Ma; 
that, when sounds of great intensity are produced, th 
calculations which are usually only carried to the first. 
order of approximation cease to be adequate, because - 
now the amplitude of motion of the particles in the 
sound-wave is not infinitely small as. compared with the 
lengths of the sound-waves them: Mathem 
analysis shows that under these circumstances th 
of the pressures in the condensed part ai 
part of the sound-wave is no longer equal t 
turbed atmospheric pressure, but is always gr 
Consequently at all nodal points in the vibrations of thea 
in tubes or resonant-boxes the pressure of the air is greater 
than elsewhere; and therefore any resonator closed at : 
one side and open at the other is urged along bodily 
by the slight internal excess of pressure on the closed 
end. The apparatus, Fig. 1, therefore rotates by reaction, 
in the same way as Hero's primitive steam-engine rotated 
though the reaction is due to a different cause. = = 
To produce vibrations of sufficient inte 
9Dvorák employs heavy tuning-forks mounted on re~ 
sonant-cases, and excited electrically. For this purpose 
he places between the prongs of the forkan electromagnet 
constructed on the following plan. Two plates of iron 
separated by a sheet of paper are used as a core. They. 
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are cut of such a breadth as to lie between the prongs 
without touching them. This core is overwound with 
insulated copper wire, as shown at E, Fig. 2, andj 
electromagnet is then mounted by a bent piece 
abc, upon the sounding-box, K, of the fork.‘ 
are connected in a circuit with a battery, an 
electromagnet of a self-exciting tuning-fork of. 
note. Dr. Dvorák is extremely particular 
arrangements of the resonant-boxes of his ti 

















They must not touch the table, the atm abeb 
clipped at about the point 4 in a firm support. Moreover | 
i be specially 
int 






the resonant-boxes themselves require to 
tuned, for all are not equally good. Dr. Dvorák | 
out that, beside the tone of the fork, and the to: i 
air column in the cavity of the box, there is 
proper to the wood of the box itself, which in most i i 
forks used in acoustic researches is too base, the wooden 
walls being too thin. To hear this tone the prongs of the. - 
fork shoufd be damped by sticking a cork between them, 
and the cavity should be filled with cotton-wool, while:the 
wooden box is gently struck with the knuckle or with a 
cork hammer. Ítis important that the wood-tone should 
e tuned up to coincidengg with the tone of the forkcand — 
with that of the air in the cavity. Dr. Dvorák himsel 
used the box depicted further on in Fig. 6, 
drawing F is the socket into which the stem o 























was screwed. The wood was tuned by planing it away. 
at the top and bottom, while the air cavity was tuned by: 
enlarging the circular opening in front. In the later 
researches the box stood on four feet made of india- 
rubber tubing. The note of the fork so mounted was 
very strong. At 40 cms. distance it would set the sound- 
mill in motion. " 

Dvorák's second apparatus, a "rotating resonator, 
consists of a short cylindrical box, constructed of stiff 
glazed paper, having four projections, shown in plan and 
elevation in Fig. 3, each of which bears at its side a short 
open tube of paper. It is, in fact, a resonator with four 
openings, arranged so that it can be hung upon a silk 
fibre. A fine needle projects also below to steady the 





motion during its rotation, which occurs whenever the 
apparatus is brought near to the sounding-fork. For the 
note g’ the dimensions were ; diameter, 7 cms. ; height, 
` 3'6 cms. ; diameter of openings, o'6 cm. 

"The third apparatus is the ‘‘sound-radiometer®’ de- 
scribed by Dvorák before the Imperial Viennese Academy 
in 1881. Its cause of action is less readily explained, 
though its construction is even more simple. Its form is 
shown in Fig. 4, D; there being, as before, a light crogs 
of wood, pivoted by a glass cap upon a vertical needle. 
To the four arms of the cross are cemented four pieces of 
fine white card, about o'o8 cm. thick, perforated with 
holes which are depressed conically at qne side, and 
raised at the other. These holes may be made by, punch- 
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ing the card upon a lead block with a steel perforating- 
punch of the form shown in Fig. 5, A, the dimensions o£ 
which are: aó — o'38 cm. ; cd — o'2 cm. The holes 
should be from 0'6 to 0°65 cm. apart from one another. 
When a card so perforated is held in front of the opening 
of the resonant-box of the tuning-fork it is repefled if the 
smaller ends of the conical holes are toward the box ; or 
is attracted if the wider openings are toward the box. A 
better, but less simple, way of perforating the cards is by 
the use of the conical steel pungh shown in Fig. 5, B, and, 
the matrix, Fig. 5, C. The angle of the cone is 55°, and 
the narrow projecting nose of steelis o2 cm. The card 
should be damped, laid on the matrix C, and the hole 












pierced by two or three blows upon the die. - 
prefers this plan: it throws up a high burr 
the conical hole, and such perforations are. 
The cards may be varnished, and are the 
the cross. The rotations are more rapid if the 
set on obliquely in the fashion shown in fig. 4, E, 
burred sides being outwards. 









Cards with twentyfive 
perforations so mounted rotate briskly when the *mill".. 
is set in front of the resonant-box. ] 

The fourth apparatus of Dvorák is caked by him an 
“acoustic anemometer,'' . It is shown in Fig. 6. This is 
merely a little “mill” of simple construction, the vanes 
being small pieces of stiff paper or card. slightly curved. 
The sounding-box previously described is placed a little 
way from it, and between them is held an ordinary Helm- 
holtz’s resonator, with its wide mouth, 4, turned t&ward 
the box, and its narrow opening, a, toward the mill, From 
what has been previously said it will. be understood that 
the internal increase of pressure in the resonator at a has 
the effect of driving a jet of air gently against the sails of 
the mill, which consequently rotates.. Dr. Dvorák also. 
suggests that this two-aperture resonator may be replaced 
by one baving but one aperture, às shown at R, with its 





open side, /, turned towards the mill. This resonator is - 
formed of a glass ball cut away at one side and cemented 
to a glass Plate having a small hole at the centre. It fhay 
be remarked that when the air ejected from the mouth of 
this resonator is examined by the method of mixing 
smoke with it, and then viewing it through slits cut in a 
rotating disk, the currents are seen to consist of a series 
of vortex-rings. ; . Dus 
A second kind of ‘acoustic anemometer” may be 
made by taking a card pierced with 100. conical holes, 


resonant-box and the “mill.” The latter rotates in the. 
wind which passes through the conical holes, 

Space does not admit of a comparison being drawn 
between these instruments and those of Mayer, Mach, 
and others, which are very closely akin in their design 
and mode of action, interesting though such a comparison 
might be. Nor can we here compare the action of these 
; instruments with the “phonomotor’’ with. which Mr, 
| Edison literally accomplished the feat of talking a hole 

through a deal board. But this remarkable machine was __ 
| a purely mechanical toy, which converted the vibrations 
of the voice, by méhns of a very finely-cut ratchet-wheel, © 
into a motion of rotation round an axis. i 

SILVANUS P. THOMPSON 








NOTES 
IN the last week British science has sustained a great loss in 
the death of Mr. Thomas: Chenery, the editor of the Times. 
During his all too short reign the leading journal ofeEurope has s 
been in strict harmony with the real progress of humanity, 
instead-of Being merely a chronicle of “polities” and “society,” 
and day by day it has been wonderful to watch with what con- 
tinuous welbbalanced wigour and skill the genefal public has 
| been made interested in the victories achievdfl in the domains of 
| science, literature, and art, as enly a daily journal can interest it. 
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as previously described, and placing this between the. 
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Never before m the history of daily journalism in any country did | at the leading scientific centres in this country, and are always 
Science receive the recognition which Mr Chenery accorded to | well worth looking into The number for January contains a 
ıt Mr Chenery was not only a great scholar, but the nearest | brief 1eport of the meetings 1n connection with the departure of 
approximation to an admirable Crichton that we have known, | Prof Sylvester from America , how highly he was appreciated 
and in ¢his we find the secret of lus skill as an editor So | there ıs evident fom the following —On the afternoon of 
many-sided Was he that whether teaching Arabic at Oxford as | December 20 the academic staff of the University met in 
Lord Almoner’s Professor , taking his part 1n the revision of the | Hopkins Hall, by invitation of the President, and after a brief 
Old Testament, acting as Special Correspondent 1n the trenches | review by Dr Story of the mathematical lectures here given 
m the Crimta , at his post as Editor of the Tines or in private | from 1876 to 1883, and a like review by Dr Craig of the contri- 
life, he won the admiration of all who knew him by his deep | butions printed in the American ¥ournal of Mathematics, Prof 
knowledge and splendid modesty He was a perfect friend, and | Gildersleeve read the following paper, which, on motion of 
gained the respect and love of all who came into contact with him. | Prof Rowland, was adopted by the meeting as an expression of 


Dr JoHN Hur ron, BALFour, Emeritus Professor of Medi their respect and good will ‘The teachers of the Johns 
cine and Botany m the University of E dinburgh, Regius Keeper Hopkins University, in bidding farewell to them illustrious 
of the Royal Botanic Ga¥den, and Queen’s Botanist for Scotland, colleague, Prof Sylvester, desire to give united FX presston:ito 
died on Monday at Inverleith House, Edmburgh He was born their appreciation of the emment services he has rendered the 
zm 1808 Dr Balfour was the father of Prof Bayley Balfour, University from the beginning of its actual work To the new 


whose appointment to the vacant Charr of Botany at Oxford we foundation he brought the assmed renown of one of the great 
announce to-day We hope to say more about the late Prof mathematical names of our day, and by his presence alone made 


Balfour next week Baltimore a great centre of mathematical research To the 


work of his own department he brought an energy and a devo- 
THE death 1s announced of the distinguished American 8€0- | tion that have quickened and informed mathematical study not 
grapher, Prof ArnoWi Henry Guyot He was born'at N euchátel, only in America, but all over the world, to the workers of the 
Switzerland, on September 28, 1807 He studied at Neuchátel, Univeisity, whether within his own field or without, the example 
Stuttgart, and Caileruhe, and at the last-named place formed a of reverent love of truth and of knowledge for its own sake, the 
close fitndship with Agassiz, with whom he studied natural example of a life consecrated to the highest intellectual aims 
science In a tour through Switzerland in 1838 he first discovered To the presence, the work, the example of such a master as 
the laminated structure of the 1ce in glaciers, and showed that the Piof Sylvester, the teachers of the Johns Hopkins University all 
motion of the glacier 1s due to the displacement of its molecules owe, each 1n his own measure, guidance, help, inspiration , and 
Agassiz, Forbes, and others afterwards confirmed these discoveries in grateful recoguition of all that he has done for them, and 
For seven successive summers Guyot now investigated the distribu- through them for the University, they wish for him a long and 
tion of erratic boulders, tracing them on both sides of the Central happy continuance of his work in his natrve land, for them- 
Alps, in Swiferland and Italy, over a sm face 300 miles lofgand | Selves the power of transmittmg to others that reverence for the 
200 miles wide, and delineating eleven different regions of rocks 


ideal which he has done so much to make the dominant 
Their vertical limits and the laws of their descent were deter- b 


” 
minedjby means of more than 3000 baiomettical obfervations oarak of thug: Umavetsity; 
and the characteristic species of rock of each basin were tracked 
step by step to their source In the United States he was em- 
ployed by the Massachusetts Board of Education to deliver lec- 
tures in the normal schools of the State, and before the teachers’ 
institutes, andeby the Smithsonian Institution to organise a 
system of meteorological observations In 18 55 Guyot was ap- 
pointed Professor of Physical Geography 1n the College of New 
Jersey at Princeton, which post he retained till his death He 
was awarded a medal for his researches at the Vienna Inter- 
national Exhibition of 1873 









































AN ascent of Ben Nevis was made on Monday by Mr C D 
Cunningham, a member of the Alpine Club, accompanied by 
M Zmile Rey, a Swiss guide, and John Cameron, the well- 
known guide at Fort Wilham There were about six inches of 
snow on the ground from the commencement of the new road to 
the Red Burn Here considerable difficulty was experienced in 
crossing the Burn and arriving on the top of the opposite bank, 
owing to the great quantity of snow which had drifted into the 
watercourse From the well to the summit the ground, covered 
with deep snow, was hard frozen, making the task comparatively 
easy. Mr. Omond and his companions at the Observatory ap- 
peared m good health and spirits, and entertained the party in 
the most hospitable manner — The ascent occupied three hows 
thirty-five minutes, and the descent two hours, 


THE Royal Society has appointed a committee, consisting of 
Sir F Evans, Prof Judd, Mr Lockyer, Mr. R H Scott, 
General Strachey, and Mr G J Symons, with power to add to 
their nwmber, to collect the varicus accounts of the volcanic 
eruption at Krakatoa, and attendant phenomena, in such form 
as shall best provide for ther preservation and promote their 
usefulness , and a sum of 257 has been placed at them disposal 
for this purpose In connection with this we direct attention to 
the lette of Mr Symons in our Correspondence Columns, 


THE estimates submitted to the Dominion Parlament include 
(says a Reuter's telegiam from Ottawa) the sum of 25,000 dollars 
for the expenses connected with the meeting of the British 
Association at Montreal this year, . 


THe German Cholera Commission has sent a fifth report from 
Calcutta, dated January 5. Dr Koch seems to have really dis- 
covered special cholera bacilli The Commission was further 
occupied with the investigation into the causes of the gieat 
decrease in cholera mortality in Calcutta, where the peicentage 
of deaths pei tlfousand has diminished from ten to three This 
diminution 1s attributed to the improvement of the water supply. 


THE following note has been sent us from the Meteo1ological 
Office —'* We have received notice of the establishment of a 
system of storm and weather warnings on the Spanish coast 
The warnings are based upon observations received from stations 
reporung daily by telegraph to the Marine Observatory at San 
Fernando, which 1s superintended by Capt C Pujazon of the 
Spanish Navy This institution also issues a daily weather 

* . 


P THE Nautical Meteorological Office of Sweden maintains at 
report and chart ” 


present nineteen stations at which meteorological observations 
are rhade on a large scale, twenty stations for measuring the fall 
of rain and snow, and sixteen hydrographical observatories 

Weather journals were last year received from eleven men-of-war 
and fifteen merchantmen The Meteorological Office in London 


THE “Johns Hopkins University Circulars” have become an 
mportant medium” foi communicating bniéfy the results of 
research m all departments ın connection with the many-sided 
institution which issues them Doubifess they are to be found 


- 
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having requested that of Sweden to forward as complete journals 
as possible of the meteorological phenomena of the North 
Atlantic Ocean between August 1, 1882, and September 1, 1883, 
the Office has made a careful abstract of these journals for this 
purpose 


THE consistory of the Upsala University has voted a sum of 
about 200/ for the purchase of objects of natural lustory for the 
University collected by the savants of the Vanadis Expedition 
round the world, now taking place 


On January 14 a ''green" moon was observed at Kalmar 
m Sweden At about 5 pm, just after the sun had set, 
leaving an intense purple glow on the sky—more intense than 
the fate sun-glows—the moon came out of a layer of heavy 
clouds in the east A few seconds after—the disk bemg then 
perfectly clea.—a light haze gathered around it, partly veilmg it, 
which unmediately changed the bright silver colour to an emerald 
green The phenomenon lasted for three minutes, when the 
disk agam by degrees assumed its former brightness A similar 
phenomenon was observed near Stockholm on January 17%t 
about 8 o'clock in the morning It lasted about three mmutes 





THE Council of the Royal Meteorological Society have 
arranged to hold, at 25, Great George Street, S W , by permis- 
sion of the President and Council of the Institution of Civi 
Engineers, on the evening of March rg next, an Exhibition. of 
Thermometers. The Commutee will also be glad to show any 
new meteorological apparatus invented or first constiucted smce 
last March, as well as photographs and diawings possessing 
meteorological interest 


A SPECIAL meeting of the Committee of the Sunday Society 
was held on Monday afternoon, February 4, at 9, Conduit Steet, 
W, Prof W H Corfield, MD, m tbe char The Honorary 
Secretary submitted a Report on the recent voting as to the futme 
political action of the Society, from which it appemed that 391 
had voted in favour of making the Sunday opening of museums 
a test question at elections of Members of Parliament, and that 
470 voted against this proposal, 853 voted m favou of ma®ing 
the question the subject of an annual motion in the House of 
Commons, and only 1: voted against this proposal Resolutions 
were subsequently passed pledging the Sogety to action in 


accordance with these results. e 


LIKE its bette: known namesake 1n the metropolis, the Royal 
Institution, Liverpool, has done much to popularise scientific 
knowledge during the present century. So far back as 1820 1t 
fist gave a permanent home to a scientific society in Liverpool, 
by admitting the Literary and Philosophical Society to share its 
100f, for the purpose, say the Minutes, ** of extending the know- 
ledge of aits and sciences” Since then the number of societies 
with scientific aims has steadily grown m Liverpool, and the 
number of members composing them to some extent increased as 
steadily The accommodation of the Institution 1s found to be 
limited, and the idea of devoting the whole of the available space 
fo. the purpose of meetings rs begmmng to take definite shape, 
and was supported by Mi. Morton, F G.S., in his presidential 
address last week A very large pat of the building 1s occupied 
by the museum, which was formerly the most important m Liver- 
pool, for many years not less than 30,000 persons visited ıt on 
free days annually , this number was mazntamed*up to 1868-69, 
when it all at once fell off, last yem the number was only 4489, 
of whom only rorg visited the natural history collections This 
diminution of interest was coincident with the opening of the 
Fiee Public Museum — In 1987 the Institution disposed of the 
mammal, ieptiles, fishes, crustacea, polyzoa, and corals in the 
museum, and 1t 1s thought desirable that the 1emaining collections 
of interest and Zeca? chazacter should be absorbed into the Cor- 


a. 


poration Museum The Institution has schools which are m an 
exceedingly prosperous condition, and its library has a large 
collection of standard works 1n natural science 


IN a lette on the remarkable sunsets from Mr S E, Bishop, 
dated Honolulu, January 15, the writer mentions*the important 
fact that the 1eddish haze was seen 4000 miles west of Pdhama 
on September 3 fiom the barque Southarad-Hurlburi 


THe Worshipful Company of Clothworkers*has Deen pleased 
to grant a donation of 217 to the National Health Society, 44, 
Berners Street 


AA PROPOSITION has been presented to the Municipal Council 
of Paris to give the name of Darwin to & new street about to be 
opened e 


THE Hotel Dieu, Paris, having Gramme machines and steam- 
engine, the Administration of the Assistance Publique has decided 
to introduce experimentally the use of Edison incandescent lights 
m the halls inhabited by patients The Hotel Dien 1s the largest 
and the leading French hospital 


THE Fiench Minister of Public Instruction will organise m 
Paris an exhibition of the objects which hye been collected at 
Cape Horn by the Romanche The collection 1s composed of 
170 cases of valuable specimens of mineralogy, geology, and 
zorlogy, as well as living plants which will be acclimati$ed as far 
as possible in French forests 


THE International Association of Electricians, of which we 
have announced the creation in Paus, will’ hold its monthly 
sittings at the rooms of the Soctety of Geography, The first took 
place at th beginning of this month ‘The first past of the 
Trangactions of the Association has reached us œ 


A NEW popular scientific paper has been published in Paris 
entitled Ze Mouvement Scientifique 


° 

THE Auistotelian Society for the Systematic Study of” Philo- 
sophy will meet henceforth ın the rooms of the Royal Asiatic 
Society, 22, Albemaile Street W 


SHORTLY before sunset on Tuesday evening when the whole 
of the population of Notatesco, in the Abrufqo, had retired 
within doors on account of the intense cold, a shock of earth- 
quake was felt, of such severity that the people rushed headlong 
into the streets and remained there until after midmght The 
shock was also felt at Atri, Guihanova, Avellino, and Citta 
Sant’ Angelo A violent earthquake also occmred on the roth 
ist in the district of Birvari, Province of Bitlis, Turkey. A 
laige number of houses and other buildings were thrown down 


Mount ETNA has, since Saturday, entered into an eruptive 
stage by throwing out ashes from the topmost crater Strong 
earthquake shocks 1n the districts around the mountain preceded 
the outbreak 


AN unusually Bright meteor was seen in Western Germany on 
January 28, about 7 30pm, At Barmen its motion seemed to 
be from east to west, while at Neuwied south to north was the 
direction Its brilliancy is generally compared to that of the 
full moon 


AT the last meeting of the Berlin Anthropological Society, 
Prof Nehiimg reported on the discovery of a cave near the 
village of Holzen (Brunswick), which 1s of special mterest, m- 
asmuch as there ıs strong evidence of canmbalism among the 
ancient cave men of that place, the fist time that such evidence 
1s forthcommg concerning the prehistoric inhabitants of what s 
now Gtrmany IA Belgum and Spain srfnilar evidence had 
been found, but had been dismissed fs doubtful The bone- 
1emains of the Holzen c&ve are not completely calcined, at the 
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same time there 1s proof that the bones were opened to get at | volcanic glass, had been already deposited during the long 
the mairow Lut the stiongest evidence of cannibalism was | voyage through more than ten thousand mules of space and more 
farnished*by the arrangement imn which the bones were found | than four months of time, while the tenuity of the mtrinsically 
Besidgs these bones and bone implements, roughly worked lighter glass threads (the Pele’s hair of Mauna Loa) enabled 
bronzes were found At a lower level numerous lemming | them to float farther from the point of eruption 

bones were found, which, with regard to the age of the cavern, “THE International Conference for fixing upon a universal prime 
seems to point te the Glacial epoch In the debate following meridian and a universal system of time has,” Sczece states, ‘at 
Prof Nehring’s report, Prof Virchow raised some doubts length been called by the State Department to meet m Washington, 
regarding the cannibalism of the cave dwellers Oct 1 Diplomatic proceedings aie always expected to go on 
with a ceitain dignified leisure, but the arrangements for the 
meeting of this conference have been delayed far beyond any- 
thing customary even in diplomacy The act authorising the 
conference became a law in August, 1882 As there was some 
doubt whether there would be a sufficiently general response to 
the invitation to insure the success of the conference, a prelimi- 
nary cucular requesting the views of the various governments 
interested, and an expression of their willingness to enter the 
coference, was issued from the State Department toward the 
end of 1882, ‘Lhe responses were 1n some cases favourable, and 
in others negative or undecided A desire was felt by the 
Europeans to have a preliminary discussion of the subject at the 
International Geodetic Conference at Rome in October, 1883 
The feeling at this conference having shown that there would be 
httle difficulty ın the untversal adoption of the Greenwich meri- 
dian, the final step of calling the conference was taken. Why 
so late a date was chosen we are not informed ” 


A MEETING of delegates of Natwal History Societies in the 
east of Scotland (includmg the counties of Fife, Perth, Forfar, 
Kincar@ine, and Aberdeen) was held in the lecture-100m of the 
Perthshire Natural History Museum, Perth, on Nebruary 9, to 
consider the question of federation alluded to in NATURE The 
following societies were represented —Aberdeen Natural History 
Society, Alford Field Club and Scientific Society, Arbroath 
Horticultural and Natural History Association, Dundee Natural- 
ists’ Society, Dundee Naturalists’ Field Club, Kirhcaldy , 
Naturalists’ Society, Largo Field Naturalists’ Society, Montrose | 
Natural History andeAntiquarian Society, and the Perthshire 
Society of Natural Science—being all but four of the Societies | 
m the above mentioned counties Two of these four societies | 
consideret that their objects did not quite entitle them to join | 
the proposed federation, at least for the present, and from the 
other two no response had been received. After deliberation it 
was resolved to federate the societies unde: the title of ** The 
East of Scotland Union of Naturalists’ Societies.” The objects , THE Magdeburg Wetter Verein has been transformed into a 
of the Union ase the promotion of good and systematic work by | branch of the general German Meteorological Society, which 1s 
the various societies in it, and of friendly intercourse amongst | under the direction of Dr, Neumayer of Hamburg. 
ther membei$, its affairs are to be conducted by a couneil of THE valuable ethnological collection made by Herr Zembsch 
representative members, two being elected by each society | at Apia, for many years German Consul-General at that place, 
The president is to be a man of scientific eminence, connected | has been®purchased by the Ethnological Museum at Berlm It 
with tle district , and ıt 1s to hold aa annual general Meeting at | consists of over 500 specimens 
the headquarters of the various societies in 1otation, and other THE additions to the Zoological Society’s Gardens during the 
meetings in such places ın the district as may be agreed on. | past weeh include a Chacma Baboon (Cynocephalus porcarius 9 ) 
The Union starts with a membership of about 1300 It was | frone South Africa, presented by Col Gildea, a Macaque 
determmed that the fist general meeting should be held in | Monkey (Macacus cynomolgus à ) a Black Kite (MUvus migrans) 
Dundee on Jug@ 6 and 7 next Dı Buchanan White, FL S, | from India, presented by Mr. John M Hagerman, a Common 
was elected President, and Mr F W Young, F R S E, Hon | Hedgehog (Zringceus europaeus), Butish, presented by Mr 
Secretary of the Dundee Naturalists’ Society, was appointed Archibald Aitchinson , a Bonnet Monkey (/Zacaeus sinicus) from 
Secretary | India, presented by Mr J Wilson, a Vulpine Phalanger (ZZa- 

| langistae vulpina) from Australia, presented by Capt F R 

Slater, two Common Jackdaws (Pica rustica), British, presented 
by Master Harrott , a Chanting Hawk (Afeherax musicus) from 
South Africa, a Partridge Bronze-winged Pigeon (Geophaps 
scripta) from New South Wales, purchased 


WE learn from .Sewnce that Mr Joseph Wharton of Phila- 
delphia writes to the Public Ledges of that city (January 22) that 
he has found volcanic glassy dust 1n fresh, clean snow of recent 
fall The snow, melted under cover in the porcelain vessel it 
was gathered 1n, showed at first no sediment , but afte a time, 
and aidéd by a gentle rotatory movement which brought all to 
the deepest point, a shght deposit appeared By pouring off 
most of the water, and evaporating the iemainder, a little diy Pons’ Comzr.—It appear» that this comet was sufficiently 
dust was obtained, which, even to the naked eye, showed, in the conspicuous to attract the attention of unscientific passengers on 
sunlight, tiny ‘Vitreous reflections, The dust weighed by estimate | board one of oui mail steamships m appréaching Rio de Janeiro 


a hundredth of a grain, and showed under the microscope the | from the south on January 20, while it was an object of popular 
characteristics of volcanic glass It was partly inegulai, flat, | interest in Southern Italy towards the end of that month, accord- 
and blobby fragments, and partly filaments more or less con- | 28 to the Naples coirespondent of the Ziwzes Observers in the 

> 7 party other hemisphere may be able to follow ıt for several months 


torted, which were sometimes attached together in little wisps, longer, 1n the last week 1n June the theoretical intensity of light 
and were mostly*sprinkied with minute glass patticles Under | will be equal to that at the date of its discovery by Mr Brooks 
a knife-edge the filaments broke easily and cleanly The irregu- This comet approaches the orbit of Venus within 0 076 , that 


lar f. tly trans. | Of Jupiter within 1 98, and that of Uranus within 117 The 
d in oe M ias s and shapes, mos T des ascending node falls at a distance of 1 546 During the revo- 
parent, but evên when examined by selene transmitted light, lution 1812-1884, the calculations of MM Schulhof and Bossert 


showing no trace of crystalline structure Then diameter was | Show that the approximate effect of planetai y attraction upon the 
about that of single filaments of silk No crystalline particle of periodic time, at the instant of peihelion passage in the former 
pyroxine, or blafk crumb of augite, suck as observers have | year, has been as follows — 


OUR ASTRONOMICAL COLUMN 





Days 
found elsewhere in simiMr dust, was present, nor did a strong Comet accelerated by action of Jupiter 446 49 
magnet stir any particles of magnetic exide of iron, though they Saturn 13 96 
also have been found in other volcanic dust. It may fairly be Comet vetarded by achon of Uranus 13 48 
assumed that those heavier minerals, if at first mingled with the | 3» 35 » Neptune 148 
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Hence the period of revolution ın 1812 has been shortened by 
perturbation to the extent of 445 49 days The orbital velocity 
of the comet at perihelion 1s 29 2 miles in a second, at aphelton 
1t 1s 3550 feet in the same time 


THE GLASGOW CATALOGUE OF STARS —Prof Grant has just 
issued the 1mportant catalogue of stars which has been for some 
time in active preparation at the Observatory of Glasgow, and 
towards the publication of which the Royal Society has largely 
contributed from the Government Giant Fund Its appearance 
1s too recent to allow of a description of the contents ın the 
present column 


THE VARIABLE S1AR U GreMINORUM —Mr G Knott, 
writing from Cuckfield on the 4th mst, sends observations of a 
recent maximum of this sta: , his estimates are — 


hm h m 
Jan 24, 8 10 Jan. 28, 8 15 


133m 995m 
26, 9 5o 96 30, 9 0 114 
27, 8 53 97 Feb 2, 7 20 139 


Clouds prevented observation on January 25, but it 1s quite 
possible that the maximum may have been ‘attamed on that day, 
since 1n 1877 the star mcreased from 13 2m to 9 8 m, between 
February 20, 8h rom, and February 21, roh. 30m, The last 
previous maximum observed by Mr. Knott fell on January 30, 
1883, the date also assigned by the observations of M Safarik 
(Astron Nach No 2505) 

The period which best represented the observations in the 
years immediately following the discovery of the star’s variability 
by Mr Hind (m December 1855) was 97 days, but there has 
been subsequently great irregularity, and according to Mr Knott 
it has fluctuated between 71 and 126 days, though the values on 
the whole cluster about a mean of from 9o to 100 days , the 
limits of variation being about 144 and 91 of Argelander’s scale 
These inferences are drawn from thirty-four maxima, obseived 
partly by Mr Knott and partly by Mr Baxendell (see the 
Observatory, Apnl, 1882) 


THE LATE J F JULIUS SCHMIDT —Practical astronomy ha» 
sustained a serious loss in the sudden death of the weJ-known 
Prof Julius Schmidt, who has been for many years Director of 
the Observatory at Athens According to a Reuter’s telegram 
his funeral, which took place on the 8th inst , was of a public 
character, the King and Queen of Greece being present at the 
Observatory during the delivery of the funeral oration aA 
notice of Prof Schmidt’s long-continued. astronomical labours 
must be deferred to another week . 





THE ROYAL SOCIETY OF EDINBURGH 


rf a 
AT the meeting of this Society on the 4th inst , the Pre ident, 
Lord Moncrerff, delivered an address on '*The Past 
Hundred Years’ History of the Society” Regarding this long 
interval, Lord Moncreiff said * ‘From the watch-tower of the 
Royal Society I can trace within the century a revolution more 
wonderful and more extensive than monarchs, or empnes, or 
republics can display — Since this Society held its first meeting, 
how great to the community has been the frut gathered from 
those branches of knowledge which it was mcoiporated to 
piosecute! During that interval, what has science not done for 
human comfort and happiness? What interest so great, what 
dwelling so humble, as not to have felt its beneficent influence ? 
Since the invention of the art of printing, no such advance in 
material comfort, prosperity, and intelligence has ever been made 
within a similar period as this century has witnessed _ Its triumphs 
have not been confined to the more abstruse fields of thought and 
study, but have come straight to the world of every-day life 
One homely illustration meets me on the threshold of the open- 
ing night, and homely things go deep into the foundations of 
human life I picture to myself ovr founders wending their way 
to the College Library, through close and wynd,%n mid-winter 
1783, while flickering o1l lamps made the darkness visible with- 
out, and a detestable tallow candle made the student miserable 
within doors Those who cannot recollect the universal reign of 
tallow candles and their sufferers, cannot appreciate how much 
the sum of human enjoyment BY been enhanced, and the tran- 
quıllıty of human temper increased, by the transmutation— partial, 
we must admit—of darknessintolight There has been, I believe, 
no more potent agent in humant-ing the demzens of our large 
cities than the flood of light whch chemical science has in our 
day poured into their recesses Prophets tell us that, before the 


end of the century which we now begin, gaslight will probably 
have followed the tallow candle into the sane unlamented 
obscurity, but, even should this be so, history v ll cairy to its 
credit the vast amount of public utility, and the many “hours of 
useful employment o1 comfort in the factory, the study, og the 
sick-room, which this simple application of chemical science 
gained ın its day for the nnzteenth century But the dispersion 
of material darkness ıs but a slender illustration of ehe triumphs 
of scientific discovery Time and space are n» longer the tyrants 
they were m 1783 I rather think that when our founders first 
met they could hardly hope to hear by post from London under 
ten days, as Palmer’s mail coaches had not begun to run until 
1789 It would be an interesting inquiry, 1f my limits permitted, 
to trace the moral and social effects of tle change from the days 
when a. London letter took even three days to reach. Ediffburgh, 
and cost 133d —the pre-Macadamite dåys, when twenty miles a 
day was a fair posting rate on any roads but the main thorough- 
fares Lord Cockburn lamented over the prospect of Lon lon 
being within fifteen hours of Edinburgh, as endangering the 
characteristics of our social community His sagacity was not 
altogether at faalt, but even that tıme has been reduced by a 
third, and I 1ather think we and the world are all the better foi 
the change But although laiger victories were in store foi the 
century, they came slowly Both Boulton and James Watt were 
original members of the Royal Society, båt ıt was more than 
thirty yeais before steam navigation became general, and more 
than fifty before the fiist passenger railway train ran 1n Scotland 
No doubt, ın 1791, Erasmus Darwin, in his ‘ Botanic Garden,’ 
a poem too little read, had exclaimed in the well known 
lines — 


* Scon shall thy arm, unconquered steam, afar, 
Drag the slow barge, and urge the flying car’ 


Godwin, too, looked forward with confidence to the ultimate 
victories of steam Now, the locomotiveearries mankind to all 
ends of the Sarth , their sanguine suggestions have been all but 
realised There has been during this interval a stillemore power- 
ful magician at work To this audience I need not dwell on the 
triumphs of the future ruler of the world of science—electiicity 
But one illustration I may be permitted Franklin was one of the 
first of thæ non-resident members elected by the Royal Spciety 
of Edinbuigh How little he thought when, many years before, 
he drew the electric spark from the cloud, that, before 100 years 
had sped, his experiment, but slightly modified, might. convey a 
message from a meeting of the Society in Edinbuigh to one of 
its fellows in New Yoik, and bring back an answer before the 
meeting separated — In slightly alluding to this segntific revolu- 
tion, my object has been partly to illustrate the surroundings of 
1783, and also to remind my hearers that, of all the changes the 
century has seen, far the most 1mportant and the deepest have 
been the work of science Increased facilities foi inter-com- 
munication carry with them a complete change in the economical 
and social condition of the communities they affect New wants, 
new customs, new ambitions, new possibilities, follow in their 
tram by the operation of inevitable laws By this talisman we 
have seen, pernaps sometimes without due appreciation, many a 
social problem solved which had before seemed hopeless, and 
although in the process of transition some period of adaptation 
may be necessary, and some temporary hard-hips endured, the 
result in all cases must be beneficent, and is, at all events, beyond 
the power of lawgivers to control o1 to resist 

‘The Edimbugh Royal Society sprung partly out of the 
example of the Hbyal Society of London But ws immediate 
antecedent was the Philosophical Society, which had been 
founded nearly fifty years before by the celebrated McLaurin, 
and contained many distinguished names Lord Kames became 
its president, and 1aised tt to considerable distinction, both in 
science and literature, although that vigorous and versatile 
thinker and write: did not live to witness the commencement of 
the new institution Dr Robertson’s plan was to absorb this 
Scciety and all its members in a new institute, on the model of 
the Berlin Academy of Seiences, for the piosefu ion both of 
physical science and of hterature The charter, however, was 
not -obtfined without some contioversy, for, even as Romulu, 
and Remus quarielled over the boundaries of unbuilt Rome, so 
did the qaodam and the Antiquaries gquabble over the 
charter of the Royal "Society The Antiquaries wanted a charter 
ofther own, Dr Robertson thought Scotland not wide enough 
for two such institutions , *he feud ran high, and great was the 
“dust,” as Prof Dalzel calls it, which was raised by Lord 
Buchan on the occasion Some notice of th dispute will be 
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found from the Antiquaries! «ide of the question im the recent 
life of Henry Erskine , and it 15 also alluded to m Mr Cosmo 
cng work, where a letter is quoted from the energetic Professor 
of Greek gouched ın terms more forcible than philosophical But 
ét 1s certainly time to bury such feuds when they come to be a 
hundred years old I find, from the miutes of the first 
meeting, that the Society was of opinion that the College 
Libary wagan inconvenient place for then usual meetings, and 
a committee was appointed to find one more suitable, apparently 
without success, for they continued to be held m the Library 
for twenty-three years, when the Society migiated to the 
Physicians! Hall in George Street ın 1807. They afterwards 
pwehased No 40, George Street, m which the meetings were 
held until they obttuned their present rooms in the Royal Insti- 
ton Ata subsequent meeting, held on August 4, 1783, 1t 
was resolved that the Society should divide into two classes, 
which should meet and deliberate separately, to be called the 
Physical Class and the Literary Class, with sepaiate office- 
bearers 

**'Phe fust president was Hemy, Duke of Buccleuch, who had 
rendered great assistance m obtaining the chaiter The vice- 
piesidents were the Right Hon Henry Dundas and Sir Thomas 
Miller, the Lord Justice-Clerk, I forbear to go over the names 
of what may be called the o1iginal members of the Society I 
include 1n that term all who were elected within the first ten 
yeais All the members of the Philosophical weie assumed 
without ballot, the rest, to the number of more than 100, were 
eleeted by ballot, and a general invitation was made to the 
Lords of Session to jon These were the ordinary resident 
members There was also a list of non-resident members, which 
comprised nearly as many Of the ordinary resident members 
there ıs hardly a name which 1s not known—I might say con- 
spicuous—in the annals of Scotland at thattime ‘Iwelve of the 
Lords ofeSessiow accepted the invitation, including the Lord 
President, the Lord Ju tice Clerk, and the Lord Chief Paron of 
the dayg upwards of twenty professois, with Principal Robert- 
son at their head, twenty-two members of the bar, including 
Sn Hay Campbell, the Lord Advocate, and of the e at least 
fourteen 10se afte wards to the bench The medical contingent 
wcluded Munio, Cullen, Gregory, and Home, and the non- 
resident list contained the names of the Duke of Buccleuch, the 
Earl of Morton, the Earl of Bute, the Earl of Selkuk, Lord 
Dae, James Steuart Mackenzie, the Lord Privy Seal, Sir George 
Clerk Maxwell of Penicuik, Sir James Hall of Dunglass, and 
many other familiar names But 1 select from the list those of 
the pages on whom fell the burden of the real work , and I 
venture to say that no city m Europe could have brought to- 
gether a more distinguished circle They were—Hay Cambell, 
Henry Dundas, Joseph Black, James Hutton, John Playfair, 
Adam Smith, Wilham Robertson, Dugald Stewart, Adam 
Ferguson, Alexande: Monro (secundus), James Gregory, Henry 
Mackenzie, Allan Maconochie, and William Miller of Glenlee 
I ought to add to these Sir James Hall of Dunglass, and Sir 
George Clerk Maxwell of Penicuik, the last of whom died the 
fist year Some of these names aie European, all are cele- 
brated, and these were men who, for the most part, did not 
merely contribute the lustre of their names to the infant Associa- 
tion, but lent the practical vigour of their great mtellectual power 
to aid 1n the first steps of its progress And very soon the ım- 
press thus stamped on the Society began to establish its reputa- 
tion in the world, and it took no undistinguished place among 
the learned societies of Europe I fint the names of Goethe 
and Buffon among the original foreign members, and although 
the events of the next twenty years interrupted ou relations with 
the Continent, by the time the Society had completed the half- 
century there was scarcely a distinguished savant 1n Europe who 
had not joined, or been invited 1nto, our ranks 

“In the Physical Class were four men who rose to great posi- 
trons in the scientific world, and to whom the Society was 
greatly indebted for their general 1eputation, and for the vigour 
and efficiency with which their proceedings commenced They 
weie James Hutton, Joseph Black, John Playfair, and Dugald 
Stewart Hutton and Black were then ın the zénitk of then 
fame, and have left a strong impress on the first yeais of oui | 
Society I gm desirous, in this review of the Society's early 
days, to revert with gratitude and respect to the memory of one 
whose labours on behalf of the Society were invaluable Hutton 
was an observe: and a thinke® of remarkable originality and 
power Black, again, was a. Frenchman by birth, although his 
parents wert Biitish, and he was nearly related both to Adam 
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Smith and to Adam Ferguson He came to Scotland when he 
was about twelve years old, and, long before the institution. of 
the Royal Society, had risen to the front rank of European 
chemists—his discoveiies on pneumatic chemistry and latent 
heat having laid the foundation of much that 1s valuable in 
subsequent investigations, and opened a course of inquiry pur- 
sued with great ability ın our own Zransacteons by Leslie, and 
Brewster, and Forbes" Lord Moncieiff having glanced at some 
peculiarities of the social meetings of those days between Black, 
Adam Smith, Hutton, and others, proceeded to speak of Play- 
fair and Dugald Stewart, who by themselves could have 1aised 
to distinction any circle to which they belonged — ** Both of them 
were men of great versatility, and, within the walls of the Royal 
Society, capable of filling a foremost place whether m the fields 
of abstract science or in those of literate or mental philosophy 
Dugald Stewait’s contributions to the Transactions are not so 
numerous as those of Playfair, but no man had more influence 
in moulding the tone and cast of thought prevalent among the 
cultivated class of his countrymen than that most popula: and 
most eloquent instiuctor of youth, But no one can study these 
volumes of the Z+assactzons, as I have done, without feeling that, 
for the fust two decades of the existence of the Royal Society, 
Playfair was the soul and life of the institution, His veisatihty 
and power have impressed me exceedingly, high as was the 
estimate I had previously formed of him Profound and 
transparently clear, whatever might be the topic, he bears about 
with Kim a far-reaching vigou, which never flags Whether it 
be the origin and investigation of porisms, or the astrono.ny of 
the Brahmins, or their trigonometiical calculations, or meteoro- 
logical tables, or a double rainbow, nothing seems too gieat or 
too small for him 

“ There are many curious and interesting by-paths, both of 
science and of literature, traversed in these earlier volumes In 
1787 Mr George Wallace 1ead a paper, which he did not incline 
to have printed in the Z*azzsactions, which I regret, for it 1elated 
to a subject the interest of which has not ceased by tbe lapse 
of nearly a century Its title was, ‘On the Causes of the 
Disagreeablenes and Coldness of the East Wind’ In the 
fir volume of the Transactions a very singular problem was 
presented to the Society, through Mr Adam Smith, along with 
other learned bodies in Europe, by a Hungarian nob'eman, 
Count Windischgratz, and a prize was offered by him of 1000 
ducats for the best solution of it, and 500 ducats for an approxi- 
mation to a solution, It was a bold effort of philanthropy, for 
its object was the abolition of lawyers for the future The 
problem was addressed to the learned cf all nations It was 
couched in Latin, but was in substance this —* To find formula 
by which ary person might bind himself, or transfer any property 
to agothei, from any motive, or under any conditions, the 
formulze to be such as should fit every possible case, and be as 
free fiom doubt and as little hable to controversy as the terms 
used m mathematics’ I suppose that the prospect heie held 
out of dispensing for the futue with the least popular of the 
learned professions inclined the Society to entertain it favour- 
ably, for they proceeded to invite solutions of the problem, and 
three were received by them In 1788 we find it recorded in the 
minutes that Mr Commissioner Smith (for so the author of the 
‘Wealth of Nations’ was designated) reported the opimion of 
the Committce that none of the three dissertations amounted to 
a solution, or an approximation to a. solution, of that problem , 
b t that one of these, with a certain motto, although neithe: a 
solution nor an approximation to a solution, was a work of great 
merit, and Mr Frasei-Tytlei was instructed to inform Count 
Windischgiatz of their opinion Whether this meritorious dis- 
sertation obtained the 500 ducats or not, we are not informed, 
but as lawyers continue to flourish, and legal terminology to 
produce disputes as prolifically as ever, ıt seems clear that the 
author had not earned them 

** Now that we have an Observatory on Ben Nevis, our successors 
at the end of the next century will know accurately the conditions 
of the chmate under which the hundred years have been spent 
There are, however, some details scattered over these volumes 
which axe sufficiently interesting, although whether they show any 
maternal alteration m our seasons may be doubtful. The only 
cheering fact which they disclose is that the first set of returns 
1s decidedly the most discomaging, and certainly does not support 
the idea that the mean temperature in the olden time was higher 
than ıt ıs now There are two sets of returns printed m the first 
volume of the Z+ansacteons—one kept at Branxholm from 1773 
to 1783, communicated by the Duke of Buccleuch, who was the 
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first president of the Society , and the second by Mr Macgowan, 


kept at Hawkhill, near Edinburgh, from 1770 to 1776 In the 
fust, the mean temperature of the ten years 1s 44^ , m the second, 
45°—not a very gemal retrospect Things must have been some- 
what discouraging for the farmers ın 1782, for a paper 1s noticed 
in the second volume of the Transactions, by Dı Roebuck, of 
Sheffield, who was the manager of the Canon Iron Works, 
recommending farmers not to cut their coin. green in October, 
although there was 1ce three-quarters of an inch thick at Borrow- 
stounness, because corn would fill at a temperature of 43° Things 
looked brighter from 1794 to 1799, fo. which years we have 
results furnished by Flayfan For the first three yeais—1794, 
1795, and 1796—the mean temperature was 48°, and that 
although 1795 was one of the most seveie winters on record, the 
thermometer having stood frequently several degrees below zero, 
and a continuous frost having lasted fo. 53 days The mean 
temperatuie 1n 1794, however, was 50° The account of the gieat 
frost of 1795, which 1s given m the Zransactions, 1s well worth 
referring to In the next three years the mean temperature was 
48°, that of 1798 being 49°28 Of this year (1798) Playfan says 
that the climate of this part of the island hardly admits of a finer 
season No tables were furnished to the Society, in continuation 
of those of Prof Playfair, until 1830, when fortunately Di 
Barnes of Carlisle communicated to the Society a series of 
meteorologica! tables kept at Carlisle for the fist twenty fou 
years of the century ‘The results seem mainly to concur. with 
those of Piof Playfax—the mean temperature for the twenty- 
four years bemg 47? 4547, being 3° higher than the average 
of the ten years from 1773 to 1783 at Bianxholm, ard 2° 
higher than the mean temperature of the seven years fiom 1770 
to 1776 at Hawkhil The highest temperature I have noted 
in these returns ıs that of May 1807, when the thermometer 
stood at 85° at Cailisle, and the next, that on the 5th of August, 
1770, when the thermometer at ITawkhill was at 81° The two 
years of the century ın which the mean tempeiatue was the 
highest weie 1811 and 1822, 1n both of which yeais it was 49° 
“Of the purely scientific part of the Royal Society’s work for 
the first fifteen years of its labous, while Hutton and Black and 
Playfair and Stewait were in full vigour, it 1s not too muclfto 
say it was birlliant—full of interest, full of power, and full of 
enthusiasm The first great founders of course gradually waned, 
and all such associations are necessarily subjected to alterations 
of the tide, but as the tale goes on the mathematical papers 
begin to bear the names of John Leshe and William Wallace 
We encounter Walter Scott in 1800, ın 1808 the name of David 
Brewster, and in 1811 that of Sir Thomas Macdougall Brisbane, 
whose names adoined and whose labours were in the future the 
prop and stay of the Society Of Scott I need not®speak , but 
of the services rendered by Biewster ıt 1s impossible to express 
myself too strongly He, too, lke Playfan, had a mind 
of rare versatility He could observe, as well as draw from his 
ownresources He could reason as well as desciibe He could 
build a framework of sound deduction from the most unpromis- 
ing hypothesis, and work out with unflagging spirit the thread 
of demonstration, however slender He was the most prolific 
contributor of his day , nor do I think that any one but himself 
in these times could have kept the fie lighted by Hutton and 
Playfair burning so brilliantly For 1t 1s not to be disguised that 
1n the heat of the Continental struggle an air of languor creeps 
over the proceedings The joyous enthusiasm of 1783 refuses 
to be invoked, and is elicited in vain No is it wonderful 
When the Gauls were so nemly at our gates, the safety of our 
own commonwealth was comparatively om only care But when 
1815 had arrived, and men’s minds, set free from the long 
anxiety, had again tranquillity to cultivate the arts of peace, the 
energy of tne rebound was great, and the history of Buitish 
science has been one continued triumph ever ance By the 
exertions of Brewster and Brisbane, and many other associates, 
our Society again began to flourish, both leading and following 
the course of discovery as the stream flowed on Both “of these 
men continued to be the pride and ornament of the Society long 
after the expiration of the half century which I have assigned 
to myself as my limit, for Thomas Biisbane succeeded Sir Walter 
Scott as president ın 1832, and survived until 1860 Long before 
that a new generation had surrounded the veteran philosophers, 
and their destiny has been to recount and cary forward dis- 
coveries of which even Brewster and Brisbane hardly dieamt 
Enough for the present of thisretrospect, and theslender tiibute 
I have attempted to pay to the memory and labours of a mascu- 
lne and powerful generaton That we have built on their 


discoveries and learnt even by their errors 1s quite true, for the 
hıstory of the second half of the century exhibits science fai m 
advance of 1783, and even of 1833. 1n 1783 geology was ın its 
infancy, paleontology was all but unknown Cuvier yas nly 
then commencing his pursuits ın comparative anatomy, which, 
were to end inreproducing the forms of extinct lıfe The Glacial 
epoch had not then been elucidated by the research and genius 
of Forbes and Agassiz, and the dynamic theory of heat was still 
unproclamed The wonders of the photographic art were 
unknown even 1n 1833, fo: Talbot and Daguerre did not come 
on the scene for several years afterwards In 1833 the apostle 
and disciples of evolution had not broken ground on that vast 
field of inquiry. Spectrum analysis and the marvellous results 
which ıt has already furmshed and those whioh it promises have 
m our day only heralded the advent of a new science Bet 
however far in advance of the founders of tffe Royal Society the 
current philosopher may be, there was a 10bustness and charac- 
teristic mdividuality about the great men of that generation 
which we may not hope to see replaced. We may assume— 
indeed, we hope—that the close of the next century will find the 

rogress of knowledge as far advanced beyond its present limits 

s we think that the science of to-day 1s beyond the pomt 1eached 
a century ago. We may be assmed that before that time a111ves 
many surmises, still in the 1egion of hypothesis, will have be- 
come certainties, ai d that many supposed certfinties will have 
turned out fallacies Many errors will have been corrected, 
many dogmas disciedited, many theories confirmed or refuted, at 
the bar of accertamed fact, as those of 1783 have been Yet 
even then wil our successois, I irust, as we do now, stand 
reveiently before the memory of our founders Happy 1s the 
mstitution which can show such a muster-roll, and happy the 
country which can boast such sons, I take leave of my theme 
with the fervent hope and firm conviction that in the century 
which we now imaugurate the Royal Sociejy will, continue 
with success the :toble task to which by its charter 1t 15 devoted, 
of investigating the hidden treasures of natwe ard apprqpuatmg 
them to thé benefit and happiness of mankind ” 


INSTINCT 
1. Ls there a Science of Comparative Psychology ? 


“ IN the family of the sciences Comparative Psychology may 
i. claim nearest kinship with Comparative Anatomy, for Just 
as the latte: aims at a scientific comparison of the bodily struc- 
tures of organisms, so the former aims at a similar cgnparison 
of then mental structures " These words foim the opefhng sen- 
tence of Mr G J Romanes’ Introduction to his recently pub 
lished volume on ‘‘ Mental Evolution in Animals," and m a 
footnote he 1s careful to remind us that the phrase ‘‘ mental 
structures” ıs used in a metaphorical sense Let us consider 
how fa: a comparison of the mental structures of animals, even 
in a metaphorical sense, 1s possible 
Our knowledge of mind 1s either direct or inferential direct 
on the part of each individual so far as his own individual mind 
is conceined , inferential so far as the minds of others are con- 
cerned For it 1s a law of our being that mind cannot come into 
direct contact with mind, ‘This fact—that the mental processes 
of our neighbours can never come within the sphere of our 
objective knowledge—has long been recognised (see ex gra 
Berkeley, ''Pimc Hum Know,” §§ 27 and 145, Kant as 
quoted in F Polloch’s € Spinoza," p. 177), and the late Prof 
Clifford (see ‘* Lectures and Essays," vol. u p 72) comed the 
exceedingly convenient term zecétve as descriptive of that class 
of phenomena which belong neither to the subJective noi to the 
objective category My neighbour’s mind is not and never can 
be an object , 1t is an eject, an image of my own mind thiown 
out fiom myself Into every human being that I meet I bieathe 
this subtle breath , and that man becomes for me a living soul 
Our knowledge of mind 1s therefore partly subjective, partly 
ejective Now itis perfectly obvious that, were I aw isolated 
unit, shut off from all communication with my fellows, no science 
of psychology would be possible for me I might by the analysis 
of my own mental processes arrive at certain conclusions with 
"regard to my own states of consciousness, I might reach some 
sort of knowletige of the working of my own mma But this 
would not be a science of mind A science of find only becomes 
possible when T am able to compare my own conclusions with 
those which my neighbours have reached m a similar manne: 
By means of language human bemgs can communceate to each 
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othe: the results which each has obtained, and each human 
being is able £o sulmit these results to the test of subjective verifica- 
zion For human beings therefore a sezezce of psychology is 
posible just ın so fai as the results obtamed indnectly are 
capable of direct verzfícation 
One of the most remarkable 1esults of modern scientific nves- 
tigation 1s the establishment of a more or less definite parallelism 
between the phenomena of ejective psychology (thus capable of 
subjeciveeverification) and ceitain objective phenomena of 
physiology—a parallelism of psychosis and nemosis But these 
phenomena of physiology are not restricted to the human sub- 
ject, and we therefore have grounds for believing that running 
parallel to the neuroses of animals there are certain psychoses 
And it would seem at first sight possible that corresponding to a 
§cience of comparative neurosis we might have a science of com- 
parative psychosig We must 1emember, however, that it is 
only on the lower mental levels, so to speak, that we know any- 
thing approaching to definiteness with regard to the parallelism 
of neuro is and psychosis All, therefore, that, as scientific 
invesugators, we seem to have any grounds for inferring is that 
accompanying the neuroses of animals there are in all probability 
some hind of psychoses We may speculate as to the character 
of these psychoses—and 1n the case of the higher mammalia our 
speculations are probably by no means worthless—but we cannot 
construct a cogiparative sctence of these psychoses because the 
results we obtain ejectively are incapable of direct verification 
As a speculation modein constructive psychology has its value 
—hlike other speculations 1t may give direction to our scientific 
inVestigations—but let us not forget that the invaluable process 
of verification 1s, from the nature of the case, impossible 
To sum up All our knowledge of minds other than our own 
IS ejective , but in the case of human psychology the iesults 
reached ejectively may be verified. subjectively Animal minds 
are also ejective, they are more or less distorted images of our 
own miads Put such 1s the extraordinary «complexity of the 
human mind—a complexity largely due to the use of language— 
that we may well «uppose that any conception wee«an foim of 
animal consciousness 1s exceedingly fai from being a true con- 
‘ception ‘Lhe results of comparative psychology—the science 
which lias for its object the comparative study of these distorted 
eimages of our own mental processes—aie incf pable of verifica- 
tion ‘These are the facts which have to be take 1 1* o considera- 
tion when we seek an answer to the question ** Is there a science 
of comparative psychology?” N otwithstanding that it has wo 
for itself a more or less recognised place among the sci^nces, ? 
venture to submit that our answei to this question should be an 
emphagt negative 
It must be noted, however, that I here mean by psychology 
the science which deals with subject and eject If we include 
under p-jchology the science which deals with the ** perpetual 
adjustments of special mne: actions to special outer actions which 
accompanies increasing evolution of the nervous system,” or that 
to which Mr Herbert Spencer gives the name objective psychology 
("Pin Psychol," vol 1 p 142), om answei will of course be 
different, Objective psychology, o1 the compaiative physiology 
of the nervous system čs a comparative study of the cone- 
sponding adjustive actions, has every right to be termed a science 
because the results obtamed admit of verification And it is a 
Science in which Ferer, Hitzig, Romanes, and others have done 
good wok 


2 The Place of Consciousness 


Thee would seem to be fou hypotheses with regard to the 
place of consciousness in the animal would 


I That according to which consciousness 1» a motive power 
(Free Will), 

2 That according to which consciousness 15 altogethei absent 
(Automatism) 

3 That according to which consciousness is a product 
(Conscious Automatism) 

4 That according to which consciousness is a guide (Deter- 
minisin) 


1 Free Will —By free will I here mean the power ôf mitiating 
actions by the mere volition of the self conscious Ego The 
exercise ofeftee will involves an intgrference ale exfré with the 
normal working of the nervous system 

This ıs not the place for a discussion of free will and detei- 
minsm That battle must be fought out within the domain of 
human psychology — Fiom tts bearing on the question of animal 


consciousness, however, I may be permitted to say a few words 
on the subject 

The answei which the oidinary believer in free will gives to 
the determinist 1s contained in three word»—/ can choose—and 
he thinks that there ıs an end of the matter But the real point 
at issue lies deeper down, and 1s involved in the question— What 
am 1? Let us hear the answer which the determinist gives to 
this question Iam, he replies, the sum of my states of con- 
sciousness at any moment Apat from the stream of my mental 
states I, as a self-conscious individual, have no existence Thuis 
stream of conscious states or psychoses I believe to be the sub- 
Jective aspect of a stream of nervous states or neuroses And 
this stream 1s rigidly subject to law But 1f these states of mind 
—undei which head must be included states of definite conscious- 
ness, states of sub-consciousness, and states of submerged con- 
sciousness—if these states of mund, I say, constitute ae, then, 
since these states of mind determine those which follow, these 
following states, and the actions which accompany them, are 
determined by me But at the same time they are part of an 
orderly sequence subject to law The moment I identify myself 
with my states of mind I begin to see clearly that free will m the 
common-sense acceptation of the term—that 1s, a sense of 1ndi- 
vidual choice—is perfectly compatible with the doctrine of deter- 
minism—that my mind 1s completely subject to law The sense 
of choice I undoubtedly possess 1s due to the temporary equi- 
librium of motives, and the eventual prevalence of one set of 
motives over another set of motives The freedom which every 
man 1s conscious of possessing 1s freedom to act 1n accordance 
with his own character, 

*'Fieedom," says Kant, ‘‘1s such a property of the will as 
enables living agents to originate events independently of foreign 
determining causes” This at first sight seems utterly opposed 
to determimsm And yet it contaims a central core of truth 
which every determimist will accept No determimst can deny 
that every human being caries about with him a special some- 
thing, peculiar to himself, which 1s a most important factor— 
constituted as we are, the most important fector—in determining 
his choice ın any act of volition This special something we call, 
elgctively, his character, and, objectively, his orgañısation Men 
are not like inorganic clouds at the mercy of external force , but 
contain the springs of action 1n themselves The brain 1s not 
merely a mass of inert matter, but a mass of matter cunningly 
organised, in which ıs locked up a vast store of potential energy 
The organism 1s, moreover, a variable piece of mechanism 
Hence at different tunes 1t 1eacts differently under the influence 
of the same stimulus And this difference of reaction helps to 
fix the idea that the willis absolutely free On a certain occa- 
sion we acjed in a certain way We see on reflection that our 
action was not the best On a similar occasion afterwards we 
act Gifferently And we then imagine that we could have acted 
differently in the first instance But it ıs clear that the two 
cases are not alike Reflection has altered one of the deter- 
minants of action, the character, The characte: having changed, 
the action 1s different Such a definition as Kant’s—the e-sential 
teuth of which I take to be that a man’s actions are the outcome 
of his character —is as valuable to the determinist as to any one 
else, At the same time ‘‘1t is inconceivable,” as Chaldai 
Cieskas said long ago (cca 1410), ‘‘ that two men, being them- 
selves of like temper and character, and having before them like 
objects of choice in like circumstances, should choose differ- 
ently” (quoted from F Pollock's *Spinoza," p 96) 

Dete: minism simply comes to this—that both on the objective 
side and on the subjective side olr actions are determined. by 
law. Onthe one hand a perfect knowledge of the organism 
plus a perfect knowledge of any stimulus and the surrounding 
conditions would enable us to say how the oizanism would act 
under that stimulus On the other hand a perfect knowledge of 
the characte: 2/us a perfect knowledge of any motive and the 
circumstances of the case would enable us to say what feelings 
would wesult (the actions being the objective side of the feeling.) 
If by fiee will it is meant that our actions are the outcome of the 
play of a motive-stimulus on our charactei-organisation, then free 
will and determinism are at one 

But this 1s not what ıs meant by those who maintam the doc- 
trne of free will What æ meant by them 1s this—that presiding 
alike over our thoughts and actions, imtiating, guiding, and inhibit- 
mg, there 1s a certain ** masterful entity,” the self-conscious Age 
This Ego, though ın no wise connected with our bodily o1ganisa- 
tion, has nevertheless the power of interfering with the action of 
that organisation And it 1s absolutely free, utterly unfettered 
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bylaw This doctrine I reject not because I am in a position 
to disp-ove ıt, but because I see no reason for accepting ıt And 
rejecting thi, doctrine in the sphere of the human mind, I feel 
bound to reject ıt 1a the sphere of animal intelligence But I 
am not blind to the fact that many of my neighbours do not 
reject ıt 1n the sphere of the human mind. To them two courses 
are open either to extend it into the sphere of anımal intelli- 
gence, or not so to extend it. If they do so extend it, they 
thereby render the study of animal intelligence incapable of 
scientific treatment, even from the objective standpoint, by the 
introduction of a factor not subject to law If they do not so 
extend 1t, they must accept one of the three views next to be 
considered 

2 Automatism —V ery little space need be devoted to a doc- 
trine that very few believe Those who accept the doctrine of 
the parallelism (or identity) of neurosis and psychosis and add to 
this a belief 1n evolution are logically bound to accept the corol- 
lary that the neuroses of animals are accompanied by some kind 
of psychoses which more or les. dimly foreshadow our own 
psychoses Those, however, who reject the hypothesis of evolu- 
tion, or at least deny its application to the mind of man, and 
who believe 1n the doctrine of free will as restricted to the human 
being, will, not improbably, accept the doctrine of automatism 
in animals In any case it is a theory upon which the study of 
organic processes, reflex, instinctive, and intelligent (or selective), 
admits of scientific treatment. It 1s 1ndeed ‘‘ objective psycho 
logy ” gius the dogmatic assertion that consziousness 1s absent 

Conscious Automatism —‘ Materialism,” says Mr Romanes, 

** 1s logically bound to argue inthis way We cannot conceive of 
a conscious idea, or mental change, as in any way affecting the 
course of a cerebral reflex, or material change, while, on the 
other hand, om knowledge of the conservation of energy teaches 
us as an axiom that the cerebral changes must determine each 
other m their sequence as 1n a continuous series Nowhere can 
we suppose the physical process to be interrupted or diverted by 
the psychical process, and therefore we must conclude that 
thought and volition really play no part in determining action 
Thoughts and feelings are but indices which show in the mirror 
of the mind certain changes that are proceeding 1n the matter of 
the brain, and are as inefficient in influencing those changes fs 
the shadow of a cloud 1s powerless to direct the movements of 
that of which it ıs the shadow . This 1s opposed to 
common sense, because we ali feel 1t 1s practically impossible to 
believe that the world would now have been exactly what 1t 1s 
even 1f consciousness, thought, and volition had. never appeared 
upon the scene—that railway trains would have been running 
filled with mindless passenzer-, or that telephones would have 
been invented by brains that could not think to speak to ears 
that could not hear” (Mzneleenth Century, Decem®er, 1882, 
p 879). How far the materialist —the logical results of whose 
doctrine are apt to be forced on him fron all sides—is ready to 
accept this particula: logical result I leave it for him to say It 
is at any rate a possible view, and, like that of unconscious 
automatism, 1s one upon which a scientific treatment of oiganic 
processes 1s admissible 

4 Determinism —This view has already been incidentally 
given under the heading of the directly opposed doctrine of 
free will  Itis the doctrine of the parallelism (or identity) of 
neuroses and p ychoses, which, both in their subjective and ob- 
Jective aspects, are rigidly law-bound Determmisn may be 
treated either fron the philosophical or from the scientific 
standpoint, Fio n the point of view of the man of science we 
may say that consciousness sea ezide to action and has been a 
guide in evolution , that during the proces» of evolution there 
gradually emerged something distantly related to what we know 
in ourselves as consciousness, which at a very early stage of evo- 
lution became, so to speak, polarised 1nto pleasurable and pain- 
ful, that those actions which weie associated with pleasurable 
feelings were more frequently performed than those associated 
with painful feelings , that those organisms in which there was 
an association between right action and pleasurable feelings 
would stand a better chance of survival than those in which 
the association was between wrong actions and plea-urable feel- 
ings, and that finally those organisms in which conscioas 
adjustments of all orders were more perfectly developed would 
be the winners in Jife’s race Some such deductions as these 
would seem to be admissible on the hypothesis of evolution 
With such questions as How have psychoses become associated 
with neuroses? or Why have psychoses been associated with 
neuroses? or How can psychosis exercise a guiding influence on 


neurosis ?—with such questions as these the man of science, as 
such, has nothing to do These are questions for the 
philosopher, and this is, therefore, not the place to discuss 
them Suffice it to say that we must eithe: accept some such 
view as that advocated by Clifford in his masterly essay “ On 
the Nature of Things in Themselves” (** Lectures and Essays,” e 
vol 1 p 71) or be content to confess our ignorance 

Upon this view of the place of consciousness 1n the animal 
kingdom, the study of organic processes, reflex, instigctivé, and 
intelligent (or selective), admits of scientific. treatment <A 
science of ‘‘ objective psychology” 1s possible for us , and a 
science of ejective psychology 1s also possible, but not for us 


3 The Lapse of Consciousness 


e 

One of the most surely established inductions of psychology 
is this that the more frequently an actioneis performed the 
more perfectly automatic does 1t become—the more does it tend 
to pass into stereotyped reflex action Actions which are at 
first performed with that defimte consciousness implied in the 
term close attention can, after frequent repetition, be performed 
almost, 1f not altozether, without even indefinite consciousness 
Itewould seem that after the definite establishment of the nerve 
connections necessary for the perform? ce of certain actions or 
sets of actions the guiding influence of consciousness might be 
withdrawn e 

This prineiple 15 too well known to requie illustration. here 
Ishalltherefore content myself with drawing attention to one or 
two of its coro:laries $ 

1 Since the same action or set of achons may be performed 
with full consciousness—a consciousness of the end in view, and ot 
the means necessary to that end—with indefinite consciousness, or 
with a vanishing amount of consctousness, 1t 13 impossible for me 
to say what amount of consciousness, 1f any, an action perfor.ned 
by my neighbour involves Again and agam we see our neigh- 
bours perform most complicated actions—such ‘as wining up 
their watches—with so little consciousness a» to leave no trace 
upon the memory Abernethy quotes a case of a lawyer Writing 
out an important opinion in his sleep Stul more impossible 15 
it for me to say what am unt of consciousness, 1f any, an action* 
performed by oneof my du nb companions involves Decapitated 
frogs—in which we have sone grounds for believing tha” con-* 
sciousness 1s ¢ bse it—perfoin a number. of seemingly purposive 
actions 

2 Since those actions which are frequently and persistently 
performed by the individual Lave a tendency to pas» into the 
automatic and unconscious stage, ıt would seem highly probable 
that those actions which have been performed not onlyby the 
individual but by a long line of ancestors whose organisation he 
inherits are, or veiy soon become, completely, or 1n a very high 
degree, automatic and unconscious — Wh»can say what amount 
of consciousness, 1f any, 1. involved in the actions of newly-boin 
piglings or newly hatched chicks? 

3 It would therefore seem difficult or impossible to disprove 
the hypothesis that all truly 1n«tinctive actions—in so far as they 
are not modified (as they so often are modified) by a httle dose 
of reason—are automatic and unconscious I do not mean to 
maintain that hypothesis But I say that, having regard to the 
known phenomenon of the lapse of consciousness, I do not seg 
how that hypothesis could be disproved 


4. The Psychological Definition of Instinct 


«c Instinct,” says Mr" Romanes m hs iecently published 
* Mental Evolution in Animals" (p 159), repeating the defimtion 
given m ‘‘Animal Intelligence” (p 17), ''IÍnstmct 1 reflex 
action into which there is 1mported the element of consciousness 
The term 1s therefore a. generic one, comprising all those facul- 
tes of mind which are concerned in conscious and adaptive 
action, antecedent to individual experience, without "necessary 
knowledge of the relation between means employed and ends 
attained, but similarly performed under similar and frequently 
recurring circumstances by all individuals of the same species ” 

To such a psychological definition of instinct there seem to 
me to be tivo grave objections First, there 15 the general objec- 
tjon, indicated m the first section, arising out of the eyective nature 
of our knowledge of ain Hacer ae pe Secondly, there is the 
special objection raised under the head of “ The Lapse of Con- 
sciousness " ‘These objections have not escaped Mr Romanes’ 
notice, but I think he underestufiates them, — ** No doubt," he 
says (*'Ment Evol,’ p 160), “ıt 1s often difficult, or even 
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impossible, to decide whether or not a given action mphes the | such definitions as the following would ʻeem sufficiently to 


presence of the mind-element—ze conscious as distinguished 
from unconscious adaptation, but this is altogether a separate 
matte, and has nothing to do with the question of defining 
instinct ip a manner which shall be formally exclusive, on the 
«one hand of reflex action, and on the other of reason" But I 
venture to think that the difficulties of application are from the 
very nature of the case insuperable, and that the definition. ts 
therefore, whatever its logical value, practically of little service 

Again, on p. 17 of his recent volume, Mr Romanes tells us 
that **the only test [of the conscious choice element] we have 
1s to ask whether the adjustments displayed are ınvarıably the 
same under the same circumstances of stimulation The only 
distinction between adjustive movements due to reflex action, 
and adjustive movements accompanied by mental perception, 
c@asists in the former depending on inhented mechanisms with- 
in the nervous systelh being so constructed as to effect particular 
adjustive movements ın response to zaricular stimulations, 
while the latter are independent of any such inherited adjustment 
of special mechanisms to the exigencies of special cucum- 
stances” Anda little farther on (p. 18) he says, ‘‘ It is enough 
to point to the variable and incalculable character of mental, 
adjustments as distinguished from the constant and foreseeable 
character of reflex adjustments " All which may be very true 
But it seems to cut away the ground from under his defini- 
tion of instinct For surely what he says here of reflex actions 
is also tue of instmctive actions Surely instinctive actions 
* depend on mherited mechanisms within the nervous system 
berg so constructed as to effect far secular adjustive movements 
im iesponse to ġa ticular stimulations” Swely we may also 
point to the ‘constant and foreseeable chaiactei of zzstinctive 
adjustments 7” 

But though an instinctive action may involve no consciousness 
in the individual, 1t may have involved consciousness, during the 
process of its evglution, in the ancestors of the individual In 
this way, perhaps, we may admit consciousnes$ into om defini 
tion of gstinct — But if we hark back to ancestors 1g one case, 
we may fairly do so in another And since the secondary in- 
stincts of the individual involved intelligence in his ancestors, we 
must import not only consciousness but intelligence into our 
definition of instinct If we admit. lapsed comsciousness, why 
fot admit lapsed intelligence? Our definition will then become 
Instinct 1s reflex action mto which ıs imported (ance-trally) the 
elements of consciousness and intelhgence In which case 
instinct and reason run together 

It seems to me, therefore, that the psychological definition of 
instinct lagks that definiteness of application which 1s not merely 
desirabl@ but essential If I mght be permitted to parapmase 
Mr Romanes I would say, ‘Iam persuaded that 1f we are to 
have any approach to definiteness in the terms which we employ 
—not to say to clearness in our ideas concerning the things of 
which we speak— itis" sof “desirable to restrict the word 
mstinct to mental as distinguished from non-mental activity " 
And this just because it 1s so ‘‘difficult, o1. even impossible, to 
decide whether or not" instinctive actions ** imply the presence 
of the mind-element—4 e conscious as distinguished from un- 
conscious adaptation.” 


i 5.—4 Physiological Definition of Instinct 
*' Instinctive actions are actions which, owing to their frequent 
repetition, become so habitual in the course of generations that 
all the individuals of the same species automatically pei form the 
ame actions under the stimulus supplied by the same appiopi1ate 
circumstances ” This physiological definition of instinct, which 
1s incidentally given by Mr Romanes (‘‘ Animal Intelligence,” 
pp 16-17), 15, if I mistake not, of more practical and scientific 
value than the psychological definition which immediately fol- 
lows, and which introduces ‘ the element of consciousness " and 
“ faculties.of mind.” 

Were it impossible to define instinct ın such a manner as to 
be foimally exclusive, on the one hand, of 1eflex action, and, on 
the others of mtelligent (or selective) action, without having 
recourse to the associated phenomena of consciousness, then it 
might be advisable to introduce consciousness into our definitions 
fo: the sake of giving them a logical status And Mr Herbert 
Spencer seems to see this difficulty "hg he defings or describes 
instinct as compound reflex action ut, though reflex action 
shades into instincfive action, and instinctive action (as seen in 
the phenomena described by M? Romanes, under the heading 
** The Plasticity of Instinct") into intelligent action, still some 


answer to the demand for formal eaclusiveness — 

I Reflex Actions are actions taking place m, or performed by, 
an individual ın virtue of his possession of a general type of 
nervous organisation 

2, Instinctive Actions are actions performed by the individual 
ım virtue of his possession of a special type of nervous organisa- 
tion, that 1», a type of organisation common to his species 

3 Intelligent (or Selective) Actons are actions performed by 
an inc ividual in virtue of his possession of an individual nervous 
organisation, that 1s, an organisation special to himself 

If we call the foundation type of nervous organicaticn (in the 
mamu li, for example) a, the special modification of that type 
(m all dogs, for example) 4, and the individual modification de- 
veloped in some individual (say Dr. Huggins’s “ Kepler”) c, then 
reflex actions are the outcome of a, instirctive actions the out- 
come of a+4, and selective or intelligent actions the outcome of 
atbte 

That there are difficulties ın the application of these defini- 
tions to spectal cases I readily admit, but I venture to submit 
that they are by no means of so grave a nature as those involved 
1n the psychological definitrons advocated by Mr Romanes 

I need not say here that such definitions do not by any means 
imply the absence of consciousness, since I have devoted a 
special section to Zhe Place of Consciousness with the special ob- 
Ject of showing that the doctrine of determinism, which I accept, 
maintains the parallelism or identity of psychosis and neurosis 


6 —The Origin and Development of Instincts 


This article has already exceeded the length to which it was 
intended to ren On this head, therefore, I must be bref The 
problem of the origin and development of instincts comes to 
this—How has it come about that certam nervous structures, 
and the actions which are their external and obvious manifesta- 
tions, are developed ın all the members of a certam species? It 
1s clear that such a development of certain structures and their 
corresponding actions in all the individuals of a particular «pe- 
cies must answer to a widely felt need The actions answer to 
circumstances of frequent occurrence m the hfe-history of the 
spéties, just as intelligent actions “answer to circumstances of 
compatatively rare occurrence in the life-history of the species ” 
(“An In,” p 17) The question 1s—FHow far 1s the equili- 
bration direct, z e by adaptation, and how far 1s ıt indirect, z e 
by natural selection? To discuss this question would require a 
separate article I content myself with giving two quotations, 
the former from Mr Darwin, the latter from Mr Spencer 
“I believe that most instincts are the accumulated result, through 
natural selection, of slight and profitable modifications of other 
instincts, wifich modifications I look at as due to the same 
causes which produce variations ın corporeal structures . 

But in the case of the many instincts which, as I believe, have 
not at all originated sn hereditary habit, I do not doubt that they 
have been strengthened and perfected by habit , just m the same 
manner as we may select corporeal structures conducing to fleet- 
ness of pace, but likewise improve this quality by traming in 
each generation” (quoted ‘‘Ment. Ev. m Ans,” p 264) So 
far Mr Darwm Mr Spencer says ‘‘ The equilibration of 
organisms that are comparatively passive 1s necessarily effected 
indirectly by the action of incident forces on the species as a 
whole. But along with the gradual evolution of organisms 
having some activity, there grows up a lind of equilibration 
that is relatively duect In pioportion as the activity increases, 
direct equilibration plays a more important part Until, when 
the nervo muscular apparatus becomes greatly developed, and 
the power of varying the actions to fit the varying requirements 
becomes considerable, the share taken by direct equihbiat«n 
rises mto co-ordinate importance” (“Princ Biol," vol p 468) 

It seems to me that we have here substantial agreement as to 
the part played by indirect equilibration in laying the foundaticn, 
and the put played by direct equilibration in perfecting the 
superstrutture (I venture to think that Mr Romanes some- 
what mistakes Mr Spencer's position with regard to the ‘‘ very 
subordinate importance of natural selection as an evolving 
source of instinct,” and with regard to the question of “lapsed 
intelligence ") co 
7 Conclusion 


One or two words m conclusion by way of summary 

I While fully admitting the great interest that attaches to the 
study of the inferred mental faculties of the higher brutes, I 
believe that, from the ejective nature of the animal mind and the 
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necessary absence of verification, no science of compaiative 
psychology, except such as 1s restricted to '*objective psycho- 
logy,” 1s possible, 

2 Of the four views of the place of consciousness in the 
animal world only one—that of free wzi/—rendeis the study of 
the actions of animals incapable of sctentific treatment Of the 
other three I believe defermznzsm to be the most satisfactory 
According to this view both neuroses and psychoses aie subject 
to law But from om necessarily eyective knowledge of psycho-es, 
we are forced to confine oui attention (from the scientific point 
of view) to the objective phenomena of neurosis, especially as 
manifested ın conduct Of the psychoses we can know nothing 
with certainty , of the neuroses we may leain a little , of conduct 
we may learn much 

3 From the principle of the lapse of consciousness certain 
corollaries may be draw n—(a) that it 1s difficult o1 umpossible to 
say what amount of consciousness, 1f any, an action performed 
by my neighbour involves , (7) that 1t would seem probable that 
the lapse of consciousness m the individual 15 paralleled by a 
lapse of consciousness 1n the species , ard (c) that the hypothesis 
that instinctive actions are unconscious 1s incapable of dispioof 

4 On the general grounds given in I, and on the special 
grounds given in 3, I see grave difficulties in accepting the 
psychological theory of instinct—that instinct 1s relex action 
into which 1s imported the element of consciousness 

5 In accordance with the principle thus advocated a physio- 
logical definition of instinct must be sought Some such definition 
as this may be proposed  wstenctrve actions are actions per- 
formed by the individual ın virtue of his possession of a special 
type of nervous organisation, that 1s, a type of organisation 
common to his species 

6 The question of the origin and development of instincts 
thus becomes a question as to how this special type of structure 
has been evolved — It takes its place as part of the general ques- 
tion of the evolution of structures—the actions being the external 
manifestations of inteinal stiuctures To the question as to the 
relative importance of dnect and indirect equilibration I could 
give no definite answer within the limits of this article, and 
therefore gave quotations from Darwin and Herbert Spencer 

C Lioyp Morcax 








A NEW OBSERVATORY FOR PARIS 


THE last number of the Cozzf/es Rendus of the Paris Academy 
of Sciences contains a memon by Admiral Mouchez, urging 
the necessity of removinz to a separate establishment beyond the 
city the chief departments of the Paris Observatory When the 
building was originally erected by Perrault about a mule to the 
south of the Luxembourg, the city scarcely reached bey ond that 
point. But since then it has spiead in every direction, tom- 
pletely surrounding the Observatory with lofty edifices, and 
charging the atmosphere with all sorts of gases, smoke, and 
othe: impurities These altered conditions are all the more ın- 
Jurious that, thanks to the progress of astronomical studies, the 
power and accuracy of the mstruments have to be continually 
increased, while a clear and still atmospheie 1s more than ever 
needed for taking observations The vicinity of the Catacombs 
and of busy streets has also rendered the ground less firm than 
formerly 
In 1854, and again in 1868, these adverse conditions were 
brought before the Government, and discassed in the Academy 
After a careful study of the situation, the Commission appointed 
by the Academy to inquire rito the matter unanimously reported 
n 1869 in favour of a branch establishment outside of Paris , 
but this suggestion, although fully approved of by the Academy, 
was for various reasons allowed to fall into abeyance 
Since then the evils complained of have been aggravated, in 
spite of all the improvements introduced for the purpose of 
modifying them Hence 1t becomes more than ever indispensable 
to cairy out the project forthwith, if the Observatory veshes to 
maintain its efficiency and keep pace with sunilar establishments 
abroad The most serious obstacles to its legitimate develop- 
ment are the disturbed and clouded state of the atmosphere in 
the centre of a large city, the constant vibrations of the giound, 
and the impossibility of accommodatwg the astronomers in the 
building, as 1s done in all foreign observatories Hence arises 
an insurmountable obstacle to the proper organisation of the 
night service, while extreme difficulty 1s felt in improving the 
existing plant and obtaining other much needed instruments, for 
which no suitable position can be found 
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Merely to erect the long-contemplated tower and cupola of the 
great telescope there would be required a Goveinment grant of 
from 20,000/ to 24,0907 , besides at least an equal sum to pre- 
vent the erection of lofty houses in front of the new gioupds 
and to purchase the instruments still needed But evgn were 
such grants obtained, the Observatory would continue to laboure 
under the serous inconveniences above described, — Without, 
however, imposing such a bu den on the State, the difficulty 
might be met, and the old historical edifice of Lou XIV pre- 
served, by erecting 1n one of the public domains a new and mag- 
nificent obseivatory furnished with all the improvements and 
appliances of modern science In onder to effect this, 1t would 
suffice to alienate about 22,000 square metres of gardens and 
open spaces surrounding the present Observatory, and serving 
only to isolate ıt from the neighbourmg howses Sold at the 
moderate estimate of fiom 4/ to 67 per metre, a sum of nearfy 
120,000/ might be ratsed, which would be more than sufficient 
for the pm pose 

After saciificing enough land foi the construction of two new 
streets m continuation of the Avenue du Luxembourg, and 10- 
lating the Observatory on all sides, it would still retain the 
northern court and a garden on the south 70 to 80 metres long 
By so broad The building would thu. also retain the exact 
appearance that ıt presented when originally constructed by 
Perrault Here might be preserved the Archives, the Bureau 
des Calculs, the Museum, and thee or four i8struments still 
capable of rendering some seivice if placed at the disposition of 
the Faculty of Sciences for the instruction of students 

All the plans of some such project as 1s here proposed have 
already been prepared with the greatest care by the able 
architect, M Deharme They include accommodation for thirty 
astronomers and assistants with their famihes, all the instru- 
mental and service rooms, the halls, and an underground gallery, 
a structure 300 metres high for the study of the atmosphere, gas 
works, a covered gallery connecting all the instwimentssw ith the 
apartments of the’ astronomers , lastly, the great cupola for the 
16m telescope, at a total cost of 98,3507 Tucluding thegrice of 
the new insfruments, fittings, and inclosing wall, this sum would 
be raised to 108,0007 , which might be obtained by the proposed 
sale of lands 

The Council hus unanimously adopted this project, demanding, 
that ıt be referred to the Academy and to the Bureau of Longi- 
tudes, which bodies had already pronounced favomably on 
some such scheme 1n 1854 and 1868 Thus no serious objections 
eem to stand m the way of a project by which alone the present 
adverse conditions may be removed, and France endowed with 
the most complete and finest observatory of modein times 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —The Sherardian Botanical Chan at Oxford has at 
length been filled up by the election of Mr Bayley Balfour, 
Professor of Botany at Glasgow Mr Balfour has had a 
distngurhed career Passing his student life at Edinburgh, 
he finally graduated as a Doctor of Medicine, iecewing the 
University Gold Medal for his thesis, having previously carried 
off fust class honours as Doctor of Science in Botany Tw 
years were spent im acquiring a piactical knowledge of the 
methods of moiphological and physiological research in the 
botanical laboratories of France and Geimany under Profs 
De Bary and Sachs e next find him assisting his father, the 
Regius Professor of Medicine and Botany in the Univeisity of 
Edinburgh, in conducting his classes alike in the lecture-100m, 
in the laboratory, ın the herbarium, and in piactical field work 
Fo: four years he was assistant to the Regius Professor of Natural 
History in the University of Edinburgh, and for six years he 
lectured on botany to the students of the Royal Vetermary 
College, until finally he was appointed Crown Prófessor of 
Botany in the University of Glasgow Of good scientific work 
done there ıs an ample record A valuable pape: published in 
the Philosophical Transactions gives the 1esult of hs Idbours at 
Rodriguez, where he was sent by the Royal Society in 1874 
as botamst and zoologist to the Transit of Venus Expedition 
In 1880 we find him making a scientific exploration of the 
Island of Socgtra, the results of which have been published in 
various periodicals, the final report on the botany of the island 
being now in course of publication by the Royal Society of 
Edinburgh. Prof Balfour’s wid® expertence ım field, laboratory, 
and herbarium, will make him a valuable addition tothe Natmal 
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Science Staff of Professors in Oxford As Magdalen College 
has under its new statutes added a Fellow ship to the endowments 
of the Chair, we may congratulate the College on gaining another 
addition to its already long list of distinguished Natural Science 
Professors who are members of the Society Profs Westwood, 
Burdon Sanderson, Odling, Lawson, Balfom, Daubeny, Phillips, 
Brodie (now dead), were all members of the College 

On May 6 an examination will be held at New College to 
elect an, Kxhibitione: ın Natural Science The Exhibition will 
be given for®proficiency ın Chemistry and Biology 

At Magdalen College an open Demyship will be offered for 
Natural Science in June next 


THE University College (London) School ** Old Boys? annual 
dinner will be held this year at the Holborn Restauiant, on 
Tuesday, Febiuarf 19, at 7 pm. , George Buchanan, MD, 
F RS, mthe chai 

THE Central Institution of the City and Guilds of London 
Institute m Exhibition Road 1s now appioaching completion, 
and the Executive Committee aie proceeding to appoint, in the 
first instance, four professors to the chairs of Chemistry, of 
Engmeering, of Physics, and of Mechanics and Mathematics 
respectively The salary attached to each piofessor-hip will be 
IO00/ pei annum, with a prospect of inciease depending upon 
the number of students m attendance It is expected that the 
appointments wil be made during the next few weeks The 
Council of the Institute, at the request of the Duke of Bucking 
ham and Chandos, have consented to lend, during the summer 
months, and pending the preparation of the fittings, a portion of 
the*Central Institution to the Commissioners of the International 
Health Exhibition for the display of appliances for scientific and 
technical instruction and of the work done im technical schools 
here and abroad 





SCIENTIFIC SERIALS 


THE Yow nal of Phystology, vol 1v Nos 4 and 5,eDecember, 
1883, contains —An account of the discussion which took place 
1n the Physiological Section of the International Medical Con- 
giess held ın London, 1881, on the localisatiog of function in 
fhe cortex cerebri Prof Goltz of Stiasburg, it will be 1emem- 
bered, exhibited a dog, and Profs Feirie: and Yeo a monkey 
The biains of these animals were handed over to a Committee, 
consisting of Dı Klein, Mr Langley, and Prof Schafer The 
report of this Committee 1s preceded by a memon on the normal 
structure of the dog's biam, by J] N Langley (plates 7 and 8), 
and the eéport consists of a report on the parts destroyed on the 
night side of the bram of the dog operated on by Piof Goltz, 
by J N Langley (plates 9 and 10), of a report on the parts 
destroyed on the left side of the brain of the «ame dog, by E 
Klein (plate 11) , and of a report on the lesions primary and 
secondary in the brain and spmal cord of the Macaque monkey 
exhibited by Profs Ferrier and Yeo, by E A Schafer 
(plate 12) 


THE Yous nalof the Royal Macroscopical Society for December, 
1883, contains — On some new Cladoceia of the English lakes, 
by Conrad Beck (plates 11 and 12) —On an improved method 
of piepaiing embryological and othe: delicate organisms for 
microscopical examination, by Edwaid Lovett —Gn the relation 
of apeiture and power in the micioscope, by Prof E, Abbe — 
On a new camera Jucida, by Dr Hugo Schroder —On optical 
tube length, an unconsidered element in“he theory of the micro- 
scope, by Fiank Crisp —Also the usual summary of cunent 
researches relating to zoology, botany, and micioscopy 


THE American Naturalist for Decembei, 1883, contams —On 
ihe development of a dandelion flower, by John M Coulte: — 
Notes on Chetonotus larus, by C A Fernald —Notes on the 
aborigines of Coopei’s Creek, Australia, by E B Sanger — 
Zoological gardens, a critical essay by Theodore Link —The 
Copperhead, by Di R E Kunze —Expeiiments with the 
autennz of insects, by C J A Porte: —On the position of the 
Compositze and Orchidez im the natural system, by J F James 
—On the habits of. certam sunfish, by C O Abbott —Recent 
hterature, and general notes M 


Revue Internationale des Sciences * Biologiques, October 15, 
1883, contains Translations of Mi WS Duncan’s—Pro- 
bable region of man’s evolutioff, and of Piof Huxley’s—Living 
beings and the method of studying them , Dr Hubiecht—on the 
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ancestral form of the Chordata, ana Dr W G Parker—on the 
people and language of Madagascai 

The number for November 15, 1883, contains —An essay by 
Dr Lanessan, on Buffon his ideas, Ins z/e ın the history of 
science, his work, and on the development of the natural 
Sciences since his epoch, which essay 1s to serve as an introduc- 
tion to a complete edition of Buffon's works, including his corre- 
spondence, to be shoitly published by Le Vasseur, Paris 

Renduonte del Reale Istituto Lombardo, Milan, December 29, 
1883 —Reports on the work of the various physical, literary, 
ethical, mathematical, and pouitical sections of the Institute 
during the yea: 1883, by the Secietary —Meteorological obser- 
vations made at the Brera Observatory, Milan, during the month 
of December, 1883 

Nachrichten von der K Gesellschaft der Wissenschaften und der 
Univer sitat zu Gottingen, December 1, 1883 —On the formation 
of 1somerous derivatives of toluol, by Paul Jannasch —On the 
irreducibility of linear differential equations, by Leo Konigs- 
berger —On the polar repulsion, the coefficient of induction, 
and temperature of a magnet, and on the determination of the 
moments of ineitia through bifilar suspension, by F. Kohlrausch 








SOCIETIES AND ACADEMIES 
LoNDoN 

Royal Society, January 10 —‘‘ Extracts fiom a Report on 
the Volcanic Eruption in Sunda Strait by Commander the Hon 
F C P Vereker, HM S. Magie, dated Singapore, October 
22, 1883 " Communicated by Sir Frederick Evans, K C B : 
FRS 

On the 18th inst I entered Sunda Strait, passing east of 

Thwart-way Island This island had been repoited to be split 
by the eruption into several portions Thus 1s incoiiect 

The island 1s intersected by low valleys in several places, these 
being covered with tall trees did not show so prommently for- 
merly as they do now The whole of the vegetation having been 
swept away by the tidal wave, the island at a short distance off 1s 
apparently divided, the low necks joining the higher portions 
being only visible on close approach 

The surface of the Strait m this neighbourhood ıs covered with 
extensive fields of floating pumice-stone, often in one to two foot 
cubes, through which the ship easily forced her way 

f inclose sketches which I trust will convey the general appear- 
ance better than a written description The whole of the 
neighbourhood 1s covered with greenish yellow mud, and all 
traces of vegetation everywhere destroyed 

I communicated peisonally with the captain of the Netherlands 
frigate Queen Emma stationed on the spot, and was informed by 
him that th changes are considerably moie extensive than was 
at first thought, and that Veilaten Island is still im a state of 
activity as well as Kiakatoa itself 

From observation he thinks that another eruption 1s impend- 
ing, but that Verlaten Island will be the centre of disturbance 

The Netherlands Government vessel Hydrograaf obtained a 
sounding of 100 fathoms without reaching bottom, in the centre 
of the group and off the cliff falling from Kiakatoa Peak 

The two new islands are low mud and pumice banks, their 
configuration 1s continually altermg, and I was informed that 
they are gradually subsiding 

It 1s still impossible to examme Lampong Bay, but the]pumice- 
stone 1s now beginning to float out 

The light on Fourth Point (Java) has been temporarily replaced 
by one of the 6th order, visible five-miles, but beside this there 
are no signs of life on the Java shore The whole coast 1s covered 
with the debris of trees, &c , demolished by the earthquake sea- 
wave, and over all hes a thick incrustation of volcanic mud 

During the height of the’ eruption a teinfic whirlwind and 
a fierce south-westerly gale, apparently local, was expei1- 
enced 


Victqria Institute, Febuary 4 —Mr  Kinest Budge, BA, 
of the Oriental Department of the British Museum, read a paper 
upon a new and important inscription of Nebuchednezza the 
Great Two copies of the same text had been brought to England 
by Mr Rassam, one of which was much mutilated, but by a 
careful compatison of theéexts Mr Budge has succeeded in gam- 
mg a nearly perfect copy of the inscription It related chiefly to 
the restoration of the fortifications of Babylon—the great walls, 
gates, and quays along the river bank, which had been thrown 
down by the conquering armies of Sowgon, Sennacherib, and 
Assmbanipal It also stated the area of the citadel of Babylon 
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was 4000 square cubits The inscriptions. described the restora- 
tion of the famous temple of Belus, which was made “‘ bright as 
the beauty of heaven,” with gold, silver, crystal, and prectous 
stones, the roof of the ‘‘house of the oracle" was of cedar 
wood, plated with gold The King recorded the restoration of 
many othe: public and sacied edifices, and among other» the 
Tower of Borsippa, known as the Tower of Babel, according to 
Babylonian tradition In concluding the inscription, the King, 
in a most beautiful prayer, commended his pious works to the 
keeping of ** Merodach, King of Heaven and Earth,” to whom 
he prayed ‘‘for long life, fullness of glory, and a widespread 
dominion ” 
EDINBURGH 


Mathematical Society, February 8 —Mr A J G Barclay, 
vice-president, in the chair —A presidential address was delivered 
by Mr Thomas Murr, F R S E , on the promotion of research. 
Attention was drawn to the backward state of mathematical 
research in Scotland, particularly when compared with the 
activity of Germany 10 the same department Some of the causes 
of this were discussed, and methods were suggested fo. bringing 
about a reforra — Mr H H Browning, Glasgow, contributed a 
paper on illustrations of harmonic section , and Mr Mun com- 
municated a theorem regaiding the area of a polygon of 2x 


sides 
PARIS 


Academy of Sciences, February 4 —M Rolland in the 
chair —Note on the necessity of establishing a branch of the 
Observatory outside of Paris, by Adunral Mouchez —On a new 
application of the mercuital level suggested by M Renouf for 
calculating the altitude of the stars at sea when the houizon 1s 1n- 
visible, by Admiral Mouchez This ingentous contrivance, which 
1s available on land as well as on sea, almost completely 1emoves 
the difficulties hitherto experienced in obtaining altitudes within 
4’ or 5 at mght or m foggy weather The apparatus, made by 
M Hurlimann, mechanician, has been for some time 1n use on 
poard the Transatlantic steamers plying between France and the 
United States M Mouchez describes ıt as much simpler and 
more exact than any other system hitherto invented —On an 
optical phenomenon observed during a fire that broke ou$ at 
Joly on January 31, by M E. Chevieul For three-quarters of 
an hour the light of the street gas presented the complementary 
colours of the light of the fire, that 1s, from yellow-green 
to green and blush, the sensations being referable at once 
both to the simultaneous and successive contrast, accord- 
ing as the observer beheld both lights simultaneously, or 
one only at a tune —On Faraday’s law regarding an electric 
current traversing a series of electrolisable salts durmg the same 
time, by M Berthelot The author argues that Fgraday’s law 
1s m general more simply expressed by means of the equivalents 
than by the atomic weights, both for the electro-positive afd for 
the electro-negative elements —Reply to M Richet’s remarks on 
the method of anzsthess by means of the titrate mixtures of 
chloroform and air, by M Paul Bert —Curves registered by the 
mareograph established at Colon (earthquakes at Santander, 
Guayaquil, Chios, &c ), by M de Lesseps The curves recorded 
on October 13 and 14, 1883, appear to have indicated the under- 
ground disturbances caused by the earthquakes that occurred on 
those dates at Santander on the Atlantic, Guayaquil on the 
Pacific, Chios in the Mediterranean, and elsewhere Yet 
nothing abnormal was registered by the mareograph of 
the island of Naos, Gulf of Panama —On the quantities 
forming a group of nonions analogous to the quaternions of 
Hamilton, by M J J Sylvester —Aésum of the meteorological 
observations made durmg the year 1883 at four points in the 
Upper Rhine and Vosges districts (Colmar, Munster, Schlucht, and 
Thann), byM G A Hirn Referring to the recent twilight 
effects observed at these stations, the author feels justified ın con- 
cluding that the particles, whether gaseous or m the form of dust, 
lit up by the solar rays, were situated, at least to a large extent, 
beyond the terrestrial atmosphere, ın any case at alevations 
where no traces have ever been observed either of citrus ot 
vapour of wate: —On the late twilight phenomena, by M de 
Gasparm The author considers that the chief features of these 
phenomena were their rapid appearance from fifteen to sixteen 
minutes after sunset, and their cons&nt recurrence in a given 
place for a period of sixty-six days —On an instrument capable 
of producing 1n the same telescope the images of two stais at 
the moment when they are at the same altitude, and of furthe 
determining by 2 single observation the astronomic time of 
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the place, its latitude, and exact position for the whole 
horizon, bp M Ch Rouget —On biquadratic involutions, by 
M C Le Paige —On a class of abelan functions and on 
a hyperfuchsian group by M E Picard —Note on the 
exact number of vatiations obtained in the multiplication 
of the integral polynome f(x) by the binome x + aby M. D 
André —Transelementation of glyoxal into glycolic acid, by M 
de Forcrand —On the thermal properties of the numerous oxı- 
chlouides of mercury, by M G André —Researcheg on the 
formation of the crystallised fluoride of antimony dhd its disso- 
lution either ın pure water or im solutions of fluorhydric acid, by 
M Guntz —On the heat of transformation of the prismatic 
oxide of antimony into octahedric oxide, by M Guntz —On the 
liquefaction of hydrogen, by M S Wroblewski, From the 
results already obtained, the author supposeg that the tempera- 
ture requn ed for the complete liquefaction of hydrogen 1s abeut 
that which may be obtained by means of boiling oxygen —On 
a case of isomerism of chloiomtious camphor, by M P 
Cazeneuve —On the segmentary organs and the podocyst of the 
embryos of the slug family by M S Jourdain —On the 
Tongrian deposits at Longjumeau, Department of Seine et- 
Oise, by M Stan Meunier —On some freshwate: formations 
eof the Tertiary period in Algeria, by M Ph Thomas —On the 
influence of oxygen under increased pressure on the cultivation of 
Bacillus anthracts, by M J Wosnessenski —On the cause of 
the twihght effects of 1883, by M G Tissan@ier Accepting 
M Angot’s assumption that hypotheses mapplicable to the year 
1831 must be rejected for 1883, the author shows that the 
atmospheric conditions of both yeais resembled each other in 
every respect The circumstances attending the eruptions in the 
Sicilian waters in 1831, when the volcanic island of Pantellaria 
made its appearance, were completely analogous to those of the 
Krakatca eruption m 1883 On both occasions the optical 
phenomena were immediately preceded by igneous disturbances 
ejecting into the atmosphere vast quantities of gaseous products 
and fine dust Hence the probability that to Yolcanid eruptions 
were due the optical manifestations ın both years —On the 
twilight effects of the last few months, by M Perrotfh, This 
author also argues that the twihghts of 1831 prove nothing 
agaist, but rather confirm, the volcamic theory adduced to 
account for thoge of 1883 
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THE MODERN LANGUAGES OF AFRICA 


*4 Sketch of the Modern Languages of Africa, accom- 
famed by a Language Map By Robert Needham 
Custe 2vols (London Trubner, 1883) 

HY this work has been restricted to the “‘ modern” 
languages of Africa 1s not apparent, seeing that 

there are not half a dozen ancient or extinct African 
tongues altogether of which science has any knowledge 

The limitation 15 the more remarkable that every one of 

these ancient tongues 1s duly recorded and dealt with in 

its place, paitly lest ıt should “seem to have been over- 
looked,” partly seemingly for no other reason than that 
the author has forgotten the restriction so needlessly ım- 
posed upon himself Yet when we are told that Giz, the, 
most important of them next to Old Egyptian, “may be 
deemed the Lengua Franca of Abyssinia”! (p 88), and 
when Rinn’s rémark on the possible reconstruction of an 

Archaic Berber “ offermg analogies to the languages of 

High Asia” (p 105) 1s quoted without comment, one 

begins to feel that after all ıt might have been wise to 

have adheied to the restriction 

But Mr Cust does not profess to be critical o1 even 
scientific, and although 1n one place science 1s declared 
to be his," sole,object," ıt 1s elsewhere explained that his 

“ chief motive” 1s to assist the missionaries, “the pecu- 

har out@ome, the most wondrous developments and the 

great glory of the nineteenth century” (p 461) He 
hastens even to assure us that personally he knows 

“absolutely nothing” of the subject, and 1 one not very 

clear passage he seems to take the anticipated charge of 

“his entire absence of traimmg in any school of com- 

parative philology” as “a compliment” (p 15). Most 

people, however, will probably feel that some knowledge 
of the peinciples of comparative philology would at all 
events have been an advantage, if not an absolute szze 
quá non, ın a writer undertaking to give us “a sketch of 
the modern languages of Africa" Anyhow, in the 
absence of such a qualification it ıs the less suipiising to 
find the hand of the amateur betrayed in almost every 
page of the present work, which supplies abundant evi. 
dence that it ıs written by a person sure neither of hım- 
self nor of his subject Great vagueness, inaccuracies, 
and incoherencies of all sorts, commonplace platitudes 
gravely put forward as important truths, the existence 
of well-known or historical people, such as the Fun 

(Fung) of Senaar, referred to as doubtful, such expres- 

sions as “ parallels of longitude,” “ Hervas, the Father of 

Comparative Philology ” ! and the like, everywhere reveal 

an essentially unscientific habit of thought This is 

stnkingly manifested in the treatment of the Bantu pre- 
fixes, which are described as “an intolerable nuisance,” 
as indeed they must needs have proved themselves to be 
to a writer ignorant of their very meaning He refers 

(p 12) to “languages of the Hamutic group, such as Wa- 

Galla," where the form should obviously be X7-Galla, Wa 

indicating the people, Az their speech Hence the diffi- 

culty presented by these troublesomf particle? 1s perhaps 

not unnaturally met by the naive plan of making a clean 

sweep of them Thus we have everywhere Swahih, Suto, 
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Chuana, Ng’anga (Nyanja), for Kr-Swahrh, Se-Suto, Se- 
Chuana, Chi-Ng’anga, and so on, nor can it be denied 
that at least on the score of simplicity this plan may 
possibly recommend itself to the ordinary reader 

To a wrter ignorant of comparative philology, the 
phonetics, structure, and general morphology of the 
languages must necessarily have proved equally “tn- 
toleiable nuisances" Hence this difficulty is also met 
by the same simple expedient of elimination, and we are 
accordingly quietly warned (p 15) that “it hes outside 
the purport of this sketch to dwell upon the grammatica 
peculiarities of languages, or famuhes, and groups of 
languages," the object being “to give a sketch of the 
whole subject, not to write an account of each language ” 
Certainly a zoologist might in the same way undertake to 
write a ** sketch” of the animal kingdom without reference 
to the comparative anatomy, osteology, general morpho- 
logy, or other structural “peculiarities”? of his various 
orders and families But by so doing he would perform 
a remarkable tour de force, if he thereby either added to 
his own reputation 01 conferred any substantial benefit 
on his readers 

Nevertheless, it cannot be denied that, heavily handi. 
capped as he was, Mr Cust has contrived to produce a 
work of value to linguistic students This he has done 
by wisely restricting himself to what may be called the 
topography and bibliography of the subject Abundance 
of time and means, industrious habits, and the opportuni- 
ties of procuring information afforded by his connection 
with a number of learned bodies ın England and abroad, 
have enabled him to deal with these useful branches almost 
exlfaustively Apparently following somewhat on the lines 
suggested by the linguistic and ethnological appendixes to 
Stanford’s Compendium, he has collected from all quarters 
copious materials bearing on the history, habitat, litera- 
ture, bibliography, and classification of almost every 
known language and dialect still current amongst the 
African aborigines The bibliographical references, per- 
haps the mest valuable feature of the work, are reserved 
for aevery full appendix, containing “fa bibliographical 
table of languages, dialects, localities, and authorities ” 
The other matertals, generally brought well up to date, 
are distributed over the various chapters devoted to the 
“prolegomena” of the subject, and to the several 
linguistic families of the African continent Here the 
author unfortunately still follows Fr Muller’s classifica- 
tion, apparently unaware that on some material points 
this writer’s views have Jately been completely exploded 
Thus the Tibbu of the Eastern Sahara, although clearly 
shown by Nachtigal (Sahdré und.Sudan) to be essentially 
distinct both in speech and physical type from the Negro, 
are still giouped with that division The consequence 1s 
that in the accompanying coloured language-map by Mr 
E G Ravenstein, the Negro domain 1s extended beyond 
the Sudan northwards to Fezzan and Tripoli, at least 
7° of lamtude beyond its proper limits. The nomen- 
clature 1s here also both confused and, as frequently else- 
where, at variance with the text Thus we have * Teda 
or Tibbu " instead of Teda or Northern Tibbu, and below 
at “Daza or Gora’an” f8f * Dáza o1 Southern Tibbu ” 
And in quoting Nachtigal’s work why does Mi Cust go 
out of his way to give us a false prosody (Sahára), where 
the author was so careful to write correctly SaAdzá ? 
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A more serious blunder 1s his 1etention of the unfor- 
tunate “ Nuba-Fulah” family, which has no objective 
existence, and which he has rashly taken upon himself 
even to enlarge On this subject he writes in the true 
style of the amateur —‘‘ This arrangement [an arrange- 
ment absolutely unscientific] commends itself to my 
judgment from its convenience, as enabling me to pass 
-on from the confines of the Hamuitic language-field, and 
sweep into this new group all that 1s not strictly Bántu, 
or which cannot be conveniently treated as Negro" (p 
142) Som their reports on Egyptian Sudan our officials 
“sweep” mto the Arab group all that ıs not strictly 
Negro, and vzce versá. And so neaier home our popular 
.ethnographists “sweep” mto the “Tuianian” group all 
that 1s not strictly Aryan, and so on The scope that 
this sort of thing gives to discursive wiiting 1s about as 
boundless as is the mischief it does to the cause of scien- 
tific progress In future editions Mr Cust ought 1elent- 
lessly to exscind this * convenient" Nuba-Fulah group, 
and relegate to one of his numerous appendixes “all that 
cannot be conveniently treated?" under any recognised 
divisions 

These remarks will apply with equal force to the 
* Hottentot-Bushman Gioup," of which Mr Cust again 
wrtes "Following F. Muller and T Hahn, I constitute 
a separate group, and take the opportunity of enlarging 
its dimensions, so as to sweep in cettain tribes speaking 
apparently languages which differ entirely from any above 
described” (p 434) It will be seen that Mr Cust has 
constituted himself a sort of African * Spazzacammino;" 
sweeping up and down the continent with an auy reck- 
lessness which may astonish the groundhngs but “ ean- 
not but make the judicious grieve” The result in this 
instance 1s to scatter over the southern half of Africa a 
number of tiny little enclaves, all coloured alike and 
reaching as far north as Abyssimia, which make Mr. 
Ravenstein’s otherwise excellent map look like nothing 
so much as one of those coloured maps of Scotland with 
fragments of Cromarty, Elgin, and the other northern shires 
strewn promiscuously over the face of the land Now in 
Scotland these fragments have literally a ža? connec- 
tion, but the connection between the Afucan enclaves— 
Tua, Sarwa, Nena, Sania, Akka, Twa, Doko, &c —is of 
a purely negative character None of them speak Negro, 
Fulah, or Bantu idioms, therefore let us sweep them 
together It ıs the old Joke about elephant and tea-cup, 
which are said to 1esemble one anothei because neither 
can climb up a tree 

Besides the general classification, the whole text will 
need careful revision before the book can be accepted as 
a standard work of reference on the points with which it 
professes to deal Almost on every other page we read 
such statements as these ,— There ıs * nothing savage” 
in the Somali nature There 1s little doubt that Kandáke 
was Queen of Napata on the Middle Nile, and a Hamite 
The very existence of the Niger was unknown hefore the 
present century The Siwah language is of no import- 
ance whatever, &c The account given (p 110) of the 
word Tamashek 1s hopelessly muddled It is stated to 
have been applied to the people‘ by the Arabs, and not. 
by the tribes themselves, who scarcely recognise 1t, and 
call themselves Imoshagh, or Amazirg,” the fact being 
that Imoshagh and Tamashek are the same word, the 
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former masculine, indicating the people, the latter femi- 
nine, indicating their language About the closely 1elated 
Kabail dialect again, Mr Cust writes ‘ I was unable to 
satisfy myself on the subyect of this language until I had 
personally visited Algeria, Tunisia, and the Sahaga, con- 
ferred with men on the spot, and seen with my eyes the? 
conformation of the country” (p 106) Here there seems 
to be some mystification It is not obvious af first sight 
what the conformation of the country has to do with the 
language; andit 1s still less obvious how a visit to the 
Sahara, of which we now hear for the first time, could 
throw any light on a language scarcely current within the 
frontier of that region $ " 
At the same time 1t 1s but fair to state¢hat, with all its ın- 

evitable shortcomings, ıt often betrays evidence of extreme 
labour profitably bestowed on obscure languages A good 
idea of the general treatment of the subject 1s afforded 
by the subjomed account of the little-known Koméro 
group:—' There is no doubt that these languages are 
African, and not Malayan, like the Malapás: Several 
names are recorded, and it 1s presumedethat they are 
dialects —(x) Hinzua, (2) Angazidya, (3) Antiote, (4) 
Mohila, Elhot left ın manuscript a vocabulary of Hin- 
zua, the dialect of the Island of Johanna, compiled by 
himself Hildebrandt supplies a considerable one of 
Ki-Nzuáni compiled on the spot Casals in his Suto 
[Se-Suto] giammai gives a dozen words picked up by 
chance Bleek in the ‘Languages of the Mozambik’ gives 
words picked dp by Peters during a week's residence in 
the slang. Hildebrandt remarks that this dialecé 1s only 
spoken in the Johanna Island, but that the dialects of the 
other islands only differ a little. It 1s never committed to 
writing For p&rposes of business the people use the Swahili 
language in the Arabic character Steere printed in 1869 
a short vocabulary of the language of Great Komóro, 
called Angazidya, supplied by the sons of one of the 
kings of the islands Van der Decken remarks that ıt 1s 
only a dialect of Swahíli, greatly altered in p1ortgnciation 
and affected by the contact of Malagás: Gevrez, a 
French employé m Mayotte, one of the islands, and a 
French colony, published an account of the group from 
personal knowledge in 1870 He divides the population 
into fractions one-tenth are Arabs, one-tenth are Mala- 
gás, four-tenths are Antilote—a mixture of Arabs and 
Africans, and four-tenths are of the Bántu family, though 
not entirely pure The Antilote speak a mixture of Malagási 
and Swahili Very few in the island speak or write pure 
Arabic, but Swahíli, which 1s the language of the schools, 
the towns, and good society ‘The character used for 
writing 1s a corrupted form of Arabic" A H KEANE 





RECENT TEXI-BOOKS OF DETERMINANTS 

Die Anfangsgrunde der Determinanten Von Dr H 
Kaiser (Wiesbaden, 1882 ) 

Die ersten Elemente der Determinanten Thegrie Von 
Prof Wilh Bunkofet (Tauberbischofsheim, 1883 ) 


Eléments de la Théorte des Déterminants Par P 
Mansion, (Paris, 1883 ) 
Teorta elemental de las Determinantes Por D Darío 


Bacas y D Ramón Escandón (Madrid, 1883) 
TRE lnt&iary actiwity of Germany seems to make it 
necessary that a new Introductiore to Determinants 
shall appear at least once year What amount of good 
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results from this 15 not quite apparent to an outsider it 
1s even probable that there 1s none, unless the unintended 
reflex benefit, in the form of experience in book-making, 
which the authors thereby obtain 

Here We have two elementary booklets, one of 40 pp, 
the other of 28 pp , and a very short examination of 
them suffices to show that the writers could have spent 
their time amd energy to much better purpose, if 1t was 
the public that they intended to benefit What they have 
written 1s probably not worse than what has been in use 
for years, but certainly it ıs not any better Indeed 
Geimany has alwgys had more really good elementary 
expositions of the theory of determinants than any other 
country, and two or three of these have passed through 
several editions Dr Kaisei and “ Professor” Bunkofer 
are quite capable men for the work they have under- 
taken on this score little fault can be found The latter 
sketches his “Notes of Lessons,” as young English 
teachers would call them, with pedagogic ability and 
skill, the former 1s more wooden, and more unwisely 
ambitious, and We cannot, unsupplicated, pardon him for 
saying that Gauss in coming the word “determinant” 
thereby introduced a definite new idea into analysis, but 
he goes about his work in a sufficiently workmanlike 
manner, and 1s on the whole sure of the ground he tieads 
We only wish both authors “ more power,” and next time 
a happier selection of subject. 

Prof Mansions “ Elements” 1s a book of a higher type 
The present edition, however, ıs the fourth , and therefore 
no detailfd examination can be looked for Sufitce it to 
say that there 1s really no better introductory book pub- 
hshed; the exposition and arrangement are admirable, 
ang it has, what so many Continental textbooks want, 
small collections of suitably graduated exercises for the 
learner There 1s only one point which it seems desirable 
that Prof Mansion should reconsidei, viz the nomencla- 
ture of the special forms of determinants He employs, 
for examfffe, both Sylvesters term * persymmetric " and 
Hankel’s “orthosymmetric” Should not one of these 
immediately receive. decent burial, and should not the 
latte: be that one? Itis not shorter, it ıs not moie de- 
Scriptive, it is not more accurate in its description than 
its rival, and its rival was by several years first in the 
field As for “ doppelt-orthosymmetrisch," its author 1s 
simply unconscionable , ıt 1s one of those words which, 
as Mark Twain puts it, are alphabetical processions and 
have a perspective we should have been glad if Prof. 
Mansion had dealt more summarily with ıt In another 
instance, that of “skew” determinants, we have confusion 
worse confounded Cayley’s first paper regarding them 
appeared in Crelle (1846), and was written in French, the 
title being “Sui quelques propriétés des déterminants 
gauches” The term gauche (Eng skew, Germ schief, 
Italan gobbo) was at once accepted and employed, as 
well it might, by all the standard writeis Of late years, 
however, there have been busy times with the mathe- 
matical comers on the Continent, and ın consequence we 
have as substitutes for “skew” — 


e . 
* symmet1ale,"^ 
* congruente” (not in Mansion), | 


“ pseudosymétrique ” * 
Surely it is too tiresome and gute unnecessary to wait 
until by a process of artificial selection the fittest or un- 


fittest of these shall survive. Prof Mansion’s “ Elements ” 
and the German translation of it have deservedly a large 
circulation on the Continent, and thus have much power 
to propagate good or evil We would therefore earnestly 
ask him to consider whether it would not be better to 
recognise throughout his work only oze name for each 
special form, and to relegate all synonyms to the index 
The last text-book on our list is Spamsh Although it 
15 the largest (200 pp) and most pretentious of the four, 
we regret that 1t 1s impossible to say a good word regard- 
ingit The authors have most manifestly no grasp of 
the subject, and advance with a gay step and light heart 
through inaccuracy after inaccuracy Their model unfor- 
tunately 1s Dostor, and equally unfortunately they are 
more than faithful to him At the very outset they show 
ther hands The so-called “notation of Cauchy” is not 
Cauchy's, what is really Cauchy’s is not attributed to 
him, and the “notation of Leibnitz" 1s more Cauchy’s 
than Leibnitz’s, but belongs to neither Nor 1s this wild 
start of Book I redeemed by a good end. On pp 96-98 
five examples of skew determinants are calculated at 
length with a complacent unconsciousness of the simple 
property which makes all the calculation unnecessary , 
and pp 99-Io1 are taken up with the rather epoch-making 
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and some perfectly legitimate deductions from it Book 
II deals with the so-called applications of determinants, 
and closely follows Dosto. The most amusing part of 
it, a$ is the case also with Dostor, 1s the chapter devoted 
to “ Applications to Trigonometry” Dostoi, however, 1s 
outdone on his own ground For example, after it has 
been proved that cos 4 = (2+ 2 — @®)/2bc, one whole 
“octavo page is occupied in showing, dy means of deter- 
minants, that sn 3.4 =N! (s— /)(s— ofc This tour de 
Jorce is like that of Hudibras, telling the clock by algebra, 


and the mor4l ın both cases 1s the same 
. 
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or to correspond with the writers of, resected manuscripts 
No notice rs taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as possible The pressure on has space rs so great 
that 1t vs impossible otherwise to insure the appearance even 
of communications contaimng interesting ana novel facts.) 38 


Mr Lloyd Morgan on Instinct 


I HAVE read with much interest Mr Lloyd Morgan’s very 
able paper on "Instinct" ın the current issue of NATURE, and I 
feel 1t is desnable, without following him over all the ground 
which he has traversed, briefly to consider “hose parts of his 
communication which have special reference to my own work 

The bioad question with which he begms—viz_ **Is there a 
science of comparative psychology ?”—is not a question which I 
feel specialty called upon to answer, inasmuch as almost every 
one who has hitherto written upon psychology has taken 1t for 
granted that there 1s such a science Nevertheless I may state 
the justification which I am myself prepaied to give of this 
universal assumption zh 
* When wesay that a dog 1s a more intelligent animal than a 
sheep, we do not doubt that we are making as real a proposition 
as when we say that the President of the Royal Society 1s a more 
intelligent man than Dick, Tom, or Harry Now in all cases 
where there 1s a general consensus of feeling of this kind, there 1s 
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an antecedent presumption that the common sense of which it 1s 
the expression ıs ın the right, and that any ingeniously-con- 
structed argument of scepticism 1s 1n the wiong We may there- 
fore approach Mr Lloyd Morgan’s argument with the antecedent 
presumption that there must be something wrong about 1t some- 
where , and I do not think that ıt 1equires much reflection to 
see where the error lies 

According to the argumentas stated by my critic, there 1s a true 
science of human psychology, because, although my knowledge 
of another human mind is no less ejective than s my kaowledge 
of a dog's mind, yet **by means of language human beings can 
communicate to each other the results which each has obtained, 
and each human being 1s able £o submut these results to the test of 
subjective verification” But how, let us ask, in its last analysis 
1s this verification obtained? By language, no doubt, but what 
inits last analysis is language? As spoken by my neighbour, ıt 
1s for me nothing more than my own interpretation of a meaning 
presented by the observable activities of an organism, Therefore, 
if on such a basis I am entitled to affirm that such interpretations 
as I make are of the nature of ** subjective verifications” of con- 
clusions drawn from the introspective observation of my own 
mind, why am Inot entitled to a similar view when the eject of 
my contemplation ts the mind of a dog? The dog cannot speak, 
but he can display other activities which, so far as they go, are 
quite as valid as a basis on which to construct my “ subjective 
verification” as are the activities manifested ın language Of 
course language 1s able to convey immeasurably more information 
touching the ejective mind than can be conveyed by any other 
kind of activity , but this fact is merely due to the further fact 
that language 1s a system of activities expressly designed for this 
very purpose The higher value of language in this 1espect is 
therefore nothing more than an expression of the higher develop- 
ment of intelligence, which enables the mind to perceive the 
desirability of devising a system of bodily activities expressly 
designed to serve as the vehicle of communication between sub- 
ject and eyect,—as ıs proved by the fact that any system of 
bodily activities which may be agreed upon (such as gesture, lip 
reading, writing, &c ) are alike available for tnis purpose Lan- 
guage, then, of any kind 1s merely a conventional system of bodily 
activities which, because ztended to convey information®fiom 
mind to mind, we call signs But now, the element of s#tentron 
on the part of my neighbour 1s 1n no wise essential to my ejective 
interpretation of his bodily activities, or to what Mr Morgan 
calls my subjective verification of them The 1nvoluntary groan 
of pain, the pallor of fear, and a thousand other unintended 
* expressions of the emotions,” as well as a thousand other un- 
intended expressions of thought (eg the act of pocket-picking 
under the eye of an unseen detective) are, as it 1s proverbially 
said, ‘‘ more eloquent than words ” . 

I submit, therefore, that, although a dog cannot give us any 
large measure of ejective information intentionally, or by pur- 
posive signs (he does, however, give us some even of this), we 
have stil abundant material furnished by his other bodily 
activities for constructing ott ejective inferences, For example, 
the dog gives very much the same indications of pain under the 
whip that a boy gives under the cane, therefore the gamekeeper 
has no more doubt that he is hurting the dog than the school- 
master has that he 1s hurting the boy—nor would the school- 
master be more satisfied on this point by asking the boy whether 
the cane did hurt 
If I have been followed thus far, I should be inclined to go 
still further, and to say that m my opinion the ** unpremeditated 
ait” of natural movements (whether in men or animals) ıs a 
surer basis on which to build ejective conclusions than is the 
more indirect information supplied by intentional gesture or 
language, so far as the low or simple intelligence to which animals 
attain ıs concerned Poets and moralists are fond of insisting 
upon this point as regards young children, where the level of 
intelligence may be even considerably above that of the most 
intelligent anımal The immense service of language 1n ejective 
analysis ıs rendered ın those higher and more complex regions of 
intellectual life to which man alone attains Still, I doubt not 
that if animals could speak, so that we could interrogate them 
as to their mental operations, we should obtain a great deal of 
supplementary infoimation , only of course this supposition 18 
an impossible one, seeing that, 1t an animal could speak, its 
intelligence would no longer be ** animal intelligence.” 

On the whole, then, as concerns the question whether there 1s 
a science of comparative psychology, I should say that there cei- 
tainly ıs such a science, 1n the same sense as there 1s a science of 
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human psychology For it seems to me, ın view of the above 
considerations, that the argument adduced by Mr Lloyd Morgan 
against the former is quite as applicable against the latter In 
both cases alike our ejective inferences can only be founded on 
the observable activities of organisms, and if it 1s true that of 
these observable activities language affords an exteptionally 
meaning class, it 1s also true that where language 1s absent the 
mental processes which stand to be ejectively analysed are of a 
comparatively simple nature I therefore see no reason,to recede 
from the position which I have taken up in the w@rks to which 
Mr Lloyd Morgan refers, where I observe with reference to the 
peculiar standing of psychology (both human and comparative) 
among the sciences in the matter which we have been consider- 
ing— although the evidence derived from ejects 1s practically 
regarded as good ın the case of mental organisaticns inferred to 
be closely analogous to our own, this evidence clearly ceases to 
be trustworthy in the ratio ın which thee analogy fails, so that 
when we come to the case of very low animals—where the 
analogy 1s least—we feel uncertain whether or not to ascribe to 
them any ejective existence ” (^^ Mental Evolution ın Animals,” 
p 22) Aud agam, with reference to such objections as that of 
Mr Morgan—*' Scepticism of this kind 1s logically bound to 
deny evidence of mind, not only in the case of the lower ant 
mals, but also mthat of the bigher, and even in that of men 
other than the sceptic himself . This ıs evident because, as 
I have already observed, the only evidence we can have of 
ejective mind 1s that which 1s furnished. by objective activities , 
and, as the subjective mind can never become assimilated 
with the ejective, so as to learn by direct feeling the pental 
processes which there accompany the objective activities, if is 
clearly impossible to satisfy any one who chooses to doubt the 
validity of inference, that in any case, other than hus own, men- 
tal processes ever do accompany objective activities” (“Am 
mal Intelligence,” p 16) And, by parity of reasoning, the 
same argument may be used against Mr ,Morgan's sceptical 
objechon to comparative psychology as a science "In whatever 
measure he 1s on principle a sceptic touching the inferences which 
this scifhce 1s able to draw as to the existence anf nature of 
ammal psychology, in that measure I think he ought in con- 
sistency also to be a sceptic with reference to the same points in 
the science oghuman psychology 
” Coming now to Mr Morgan’s strictures on my psychological 
definition of instinct, I understand that they are made, not with 
reference to any defect in my definition as a psychological 
definition, but with reference to the possibility of any such 
definition whatever, In his view there can, from the nature of 
the case, be no psychological definition of instinct, there can 
only be a physiological defimtion of the cerebral próesses which 
are concerned in actions termed instinctive, Here, then, 1s a 
broad issue, although it only constitutes a part of the still broader 
one which we have just been considering 

I may say first of all that, if we want a physiological definition 
of instinct, I do not think that the one which 1s furnished by 
Mr Lloyd Morgan ıs valid. This defimtion is that reflex actions 
are due to a general type of nervous organisation, instinctive 
actions to a specific type, and intelligent actions to an individual 
nervous organisation Now, this threefold definition presents 
none of that ‘‘definiteness of application” which Mr Morgan 
implies, nor does ıt tend, as he supposes, to add any *' cleatness 
to our ideas concerning the things of which we speak." For it 
1s open to the fatal objection of arbitrarily classifymng as 1n- 
stinctive many actions which are now universally regarded as 
reflex, while, conversely, a still greate: number of actions now 
universally regarded as instinctive would, under this definition, 
become classified as reflex That 1s to say, there are, on the one 
hand, many reflex actions which we should all feel it absurd to 
call instinctive, and which are nevertheless mamfested by only 
one species (in our own orgamisations, for example, we may 
mention the “‘ patellar reflex,” and the convulsions produced by 
tickling the soles of the feet), and, on the othe: hand, there 
Is a very much greater numbei of instinctive actions which we 
should all feel 1t absurd to call reflex, but which are nevertheless 
manifested by many species of a genus, others by many genera 
of an,oider, and so on, until in such cases as those of nidifica- 
tion, incubation, &c , we arrive at instincts geneial to a whole 
class The truth, therefore, 1s that a zoological classification, 
being madè with reference to the whole organisations of animals, 
has no such special application to the refimed structure of then 
nervous systems (which, indged, we can only appreciate by its 
effects on conduci) as would be required for the groundwoik of 
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Mr. Morgan's physiological defimtions of reflex action, instinct, 
and intelligence If we want such a definition it must be made 
independently of any zoological classification, asd with exclusive 
A tothe point whether the adaptwe action vequi es for its 
Performance the operation of the higher nerve-centres—a pomt 
which can only be determined by vivisectional experiment, In 
othe: words, on the side of objective psychology the only 
distinction that can be drawn between a reflex and an instinctive 
action, 1s as to whether the action can be performed by the lower 
nerve centres alone, or requues likewise the cooperation of the 
higher nerve centres And this 1s just what we should expect to 
find to be the case on the objective side 1f, as I have endea- 
voured to show, the one peculiarity which distinguishes actions 
clasged as reflex from actions classed as instinctive, consists in the 
latter exhibitmg ın their performance a mental or conscious 
element which 1s not exhibited 1n the former 

Now, if the razon d’être of the term “instinct” is thus to 
denominate a class of adaptive actions m which there is a 
subjective, or rathe: let us say an ejective element, I cannot 
*ee that anything but confusion is to be gained by forcing this 
term into objective implications Were any term needed to 
designate the neuiosis of instmetive action, it would be far 
better to coin a new one than thus to abuse an old one Iam 
fully sensible of ghe difficulty which often arises in deciding 
whether a particular action should be assigned to the mstinctive 
or to the reflex class, but, a» I observe in **Mental Evolutioa 
m Anmals," ‘this difficulty does not affect the validity of the 
classiftation any more, for instance, than the difficulty of decid- 
ing whether Limulus should be clasified with the crabs or with 
the scorpions affects the valiaity of the classification which marks 
off the group Ciustacea from the group Arachnida ” 

For the rest, Mi Morgan's criticism on my psychological 
definition of 1n tinct hangs entirely upon his previous criticism 
as to the possibility*of a science of comparative psychology, and 
as I have already endeavoured to answer the latter, I need not 
go over thé same ground again by answering the formers There 
are only two points raised by his paper to which this general 
answer does not apply, and with these, therefore, I shall 
conclude 

The first of these two points 1s a charge of inconSistency, My 
critic observes that, afte: having said “it 1s enough to pomt to 
the variable or incalculable character of mental adjustments as 
distinguished from the constant and foreseeable character of reflex 
adjustments,” I go on to define instinctive actions as mental 
adjustments which are nevertheless of a constant and foreseeable 
character eNow I think, if any one will read my chapter on 
^ The Criterion of Mind,” he will see that this apparent incon- 
sistency ıs not a real one It would be a real one if the passage 
above quoted referred only to this and that particular action of 
an animal, apart from all the other actions of the same animal, 
which, according to my criterion of mind, are competent to 
inform us whether or not the animal ın question 1s a choosing and 
percewing animal But the passage quoted iefer. to the whole 
constitution of an animal so far as we can know it by observa- 
tion of activities, and therefore the question whether this or that 
particular activity 1s to be regarded as mental or non mental 
(ns#fnctive or reflex) requires to be answered by all that we learn 
concerning the other activities of that animal If none of its 
activities are other than those of a constant and foreseeable cha- 
racter, we have no reason to suppose that 1t isa choosing or per- 
ceiving animal, but 1f some of its other acjivities are indicative 
of choice and perception, our knowledge of this fact must be 
allowed due weight in any attempt that we may make at classi- 
fying this or that paiticular action as reflex or instinctive The 
case, 1n short, 1s just the converse of that which I thus state in 
the chapter referred to —‘‘ Many adjustive actions which we re- 
cognise as mental are, nevertheless, seen beforehand to be, under 
the given cirtumstances, mevitable, but analysis would show 
that this 1s only the case when we have m view agents whom we 
already, or from independent evidence, regard as mental ? 

The second point to which I have referred as the only one that 
now 1emains for me to consider, is to the effect that have mis- 
taken ‘‘Mr Spencer’s position with regard to the ‘very subordinate 
Importance of natuial selection as an evolving source of instinct,’ 
and with regard to the question of ‘Japsedgntelligence’” Here I 
can afiord to be brief, gnasmuch as any one who cares to do so can 
compare my interpretation of Mr Spencers writmgs with the 
passages m those wiitings to which I refer It seems to me 
perfectly clear that, although both the principles in question are 
alluded to by Mr Spencer, neither of them holds the same pro- 
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mrmence m his theory of the development of instincts from 1eflex 
action as they hold in the theory of Mr Darwin 

In conclusion, I trust Mr Morgan may feel that, in writing this 
somewhat elaborate reply to his cuiticism, I am marking as em- 
phatically as I can my sense of its ability And if the general 
effect of this discussicn 1s to show that the phenomena of 
instinct present peculiar difficulttes to any attempt at a funda- 
mental analysis, I should like no less emphatically to express 
my conviction that such an analysis 1s not to be facilitated by 
closing oui eyes upon the entire class of phenomena to which 
alone the word 1s applicable. We may, of course, abstain from 
any attempt at such analysis, and devote our attention exclusively 
to the physical as distinguished from the mental side of the 
subject, Only in this case we may not speak of zvstznct 

GEORGE J ROMANES 


* Mental Evolution in Animals” 


Mr ROMANES comment on my communication in NATURE 
of February 7 (p 335) 1s not quite satisfactory I do not sup- 
@pose that he has any spite against my «kate, but as he does 
not know me, and did not see the mcident in the Manchestei 
Aquarum, I think it ıs very possible that he may have been 
naturally predisposed to underrate the significance of the story 
I do not admit that I can be 1easonably blamed for saying that 
a repetition of the conditions would have been useful, if pos- 
sible, while at the same time pointing out that the result would 
not necessarily have settled the question Test experiments are 
always useful, even if they do not settle the main question 
Mr Romanes’ terner story was not necessary to make clear 
what he means by ‘‘accident,” and there is no analogy between 
1t and my skate story In one case a trained, or at least tamed, 
dog did as he was told, and the conditions of success were 
preairanged , in the other, a fish spontaneously did something 
for his own advantage As for the fish smelling the food, this 
does not harmonise with the circumstances as I described them, 
and had Mr Romanes seen the incident I do not think this 
explagation would have occmred to him, the whole series of 
actions was too rapid, and had too much the appearance of 
co-ordination The propulsion of the food mto the ready mouth 
was the work of aninstant Had the mouth not been ready, as 
the cricketer's bat 15 the instant the ball leaves the bowler’, 
hand, the morsel would have been missed Finally, Mr Romanes 
tells us (** Animal Intelligence," p 351) that the bear observed 
by Mr Hutchinson was a Polar bear Now this species 1, 
“almost marine ın its habits” It lives upon seal-flesh and also 
upon dead megt which it finds floatmg 1n the water — It 1s not 
infrequently cast adrift on an 1ce-floe or an iceberg — It 1s there- 
foie not àt at all improbable that the method of fishing described 
may be an instinct developed hereditarily The fact that two 
bears behaved in precisely the same mannei strengthens this 
supposition Mr Darwin does not say whether the bear ob- 
served by Mr Westropp in Vienna was a Polar beat or not, but 
he observes that the action in question ** can hardly be attributed 
to instinct or mhented habit,” as ıt would be “‘ of little use to 
such an animal m a state of nature” It seems to me that such 
action would be very useful to Polar bears 1n a state of nature 

Manchester, February 11 F J Farapay 


The Remarkable Sunsets 


AT the present stage of the di-cussion upon the ‘‘gieen sun” 
and rosy sunsets it seems to me it would be well to recall atten- 
tion toa few facts, for there seems to be a tendency on the part 
of some coriespondents to allow imagmation to carry them 
beyond the region of fact into that of fancy First, then, I 
would point out that my observations show conclusively that at 
the time of the green sun there was an altogether abnormal 
amount of enorture in the upper regions of the atmosphere, 
while the ordinary hygrometric observations showed the air near 
the ground to be comparatively dry I have studied the ram band 
spectrum almost daily for the last six or seven years, and I have 
never before known such a long contimuance of the heavy ram- 
band in a comparatively cleatesky—a sky m which there was 
only a light haze, At sunset and sunrise the intensity of the 
bands was such as I have before seen only from an altitude of 
some six or seven thousand feet, and even then rarely In this 
connection it may be well to poit out that the spectrum as 
observed by Mr Donnelly (NATURE, vol xxix p 132), though, 
as remarked by Mr Lockyer, resembling that observed here in 
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some respects, yet differed from it m some important pomts 
The ‘low sun-bands " appeared weak 1ather than stiong, partly 
perhaps by contrast with the great intensity of the ramband, and 
the rainband itself was easily divided into lines, of which eight are 
recorded in my note book as being seen with a one-prism 
spectroscope, The band between 2 and F, observed by Mi 
Lockyei, was also seen here, and was found to be one ascribed 
to aqueous vapour, W L 504 Aspect.um almost in all respects 
similar to that observed heie can be seen by any one who will 
examine the absorption produced by a smal cloud passing over 
the sun as seen with the spectroscope, having a lens ın front of 
the slt — Thecontiast with the bight spectiam of the sun shows 
the general absorption 1n the red very clearly, and 1€ the sun be 
mea. the horizon the othe: bands will be, in most cases, fairly well 
seen 

It 1s woith noting that we have had an unusually early and 
heavy monsoon, ushered in by a remarkable thunderstorm and 
followed by a period when the spectrum showed an abnormal 
freedom from vapour, the 1ainband at times being quite invisible 
During this latter period we have had beautiful rosy after glows, 
the sunlight being apparently 1eflected from thin, almost invisible, 
eius clouds 

If the presence ot dust can be proved, these phenomena, 
as I previously indicated, can be readily explained in accord- 
ance with the facts so beautifully illustrated by Mr John 
Aitken (Z7azs R S E , vol xxx p 337), fo. the dust particles 
would condense moisture in the upper parts of the air, and we 
would have a light haze, such as was observed here, not suffi- 
ciently dense to cause actual clouds, but deep enough to give the 
special absorption effects, while the dust itself would assist in 
producing the general absorption 

Against the idea of Java dust, however, have to be set a 
number of facts of which the following are a few —The maxi 
mum phase of greenness was on the same day (September 10), 
all over Ceylon and South India, and as fai west as long 64° 
(at sea) ‘lhe green sun was not seen at Rangoon nor at the 
Andaman Islands, though at the latte: place the sounds of 
the eruption were hemd The first ram that fell here eaftei- 
wards was subjected to careful microscopic analysis, and showed 
ao trace of volcanic dust The phenomenon reappeared on 
September 22 

For my own part I think there 1s strong evidence that the 
influence of the Javan eiuption was an electrical one, and thag 
that was not necessarily propagated by the actual transference 
of matter Mr Whymper’s very interesting letter 1s of course 
by no means conclusive as regards the effects of dust, foi it 1s, I 
‘believe, 1egaided as virtually proved that the mare existence of 
dust 1n large quantities in volcanic ejecta proves the presence of 
an abundance of water vapou C MICHIE SMITH 

P S —There 1s a misprint in my lette. to Sir William Thom- 
son which, as I have seen ıt twice quoted, ought to be corrected 
It ıs in vol xxix p 55, hne 8, which should 1ead — ** After the 
electricity had gone to negative ” CM S. 

The Christian College, Madias, January 23 





SiNCE the end of October, when I first observed an unusual 
red glow for a considerable time after sunset, I have been a 
close observer of the atmospheric phenomena so fully descitbed 
by your correspondents For some time past they have ap- 
peared with little of then former biilliancy, until the evening of 
the 7th inst , when there was a remarkably fine display, equal- 
ling ın many respects those of December Of this I shall pa- 
ticularly mention but one feature which I had seen three times 
previously, but neve: displayed with such intensity and clearness 
of defimtion At 5 30, when the after glow was at its maxi- 
mum, a lovely ciymson are appeared opposite it in the eastern 
honzon, m every respect as described by Mr Diveis in his 
letter dated from Japan, which appeared in NATURE of January 
24(p 283) I may remark that I have observed here, from 
November ro to this date, but latterly with much diminished 
intensity, every one of the phenomena he so gjaphically de- 
scribes AC 

Roscommon, February 11 oe 





“The Indians of Guiana” 


FE IN the notice of Mi Im Thurn’s work on the Indians of 
Guiana, in the current volume of NATURE p 305) Mr Tylor 


writes *''Whatis sull more curious is that the rude method or 


maling thread by rolhng palm or grass fibre 1nto à twist with 
the palm of the hand on the thigh may be commonly seen in 
Guiana, although the use of the spindle foi spinnmg cotton 1s 
also usual" As such a fact appears to be curious to*o eminent 
an anthropologist as Mr Tylor, 1t may be of interest to some of 
your readers to leain that this mode of twisting fibres 1s still by 
no means uncommon in India, though spinning must there have 
been familiar to the natives for unnumbered generftions I have 
frequently seen Hindus of varous castes twist a mass of jute- 
fibre into a compact and firm 1ope of considerable length, 
between the palm of the hand and the mside of the thigh, and 
by the same means they will frequently produce long pieces of 
strongly coherent twine when the need forgt auses From my 
experience, which, though confined to a small geographical awea, 
comprehended an acquaintance with botheHindus and Moham- 
medans imported into the tea-districts om almost every part of 
British India, I should suppose that this custom of twisting fibres 
into rope and twine 1s universal throughout the country, though 
doubtless ıt ıs resorted to rather as a makeshift than as a regular 
mode of manufacturing twisted cords That such a means 
should be resorted to by the wild tribes of the north-eastern 
frontier 1s by no means strange, though these have acquired. not 
a little skill in spinning and weaving cotton, but that so primitive 
a method should still prevail amongst peoplesso highly cultured 
as the Hindus and Mohammedans of India often struck me as 
remai kable 

While noticing Mr Tylor's interesting article, I cannot xefram 
from questioning the justice of the supposition that pile-dwellings 
on the land ae due to the ‘‘survival of the once purposeful 
habit of building them in the water” That in New Guinea 
such is the case there can be little doubt, as Dumont d’ Urville 
and Mi Wallace, as well as Prof Moseley, have remarked 
And that Mr Im Thurn’s supposition with regard to the natives 
of Guiana 1s also correct there can hardly'be a doubt, But 
these two cases scarcely seem to me sufficient upon which to 
generalist, even when added to Prof Moseley’s Pretty and 
ingenious view as to the ongin of the Swiss chalet As has 
been pointed out to me by my fiend Mr W E jones, 
F RIBA, Qecturer on Architecture in the Bristol University, 
a somewhat similar development of single-storied into two-stoMed. 
dwellings 1s to be traced in the stone buildings as well as in the 
less substantial dwellings of Western Asia, between the twentieth 
and the twelfth centuries B C, and though of course it 1s not 
impossible, it certamly seems improbable that a race of ancient 
lake dwellers should have perpetuated on sandy plains a practice 
which must altogethe: have ceased to be useful log before it 
reached a region so far removed from its orginal home And m- 
deed it seems to me that pile dwellings may be observed in 
localities ın which it 1s scarcely possible that the practice could 
have originated in lake-dwellings, or ın any dwellings of any 
soit erected in water, whether fresh or salt I allude more par- 
ticularly to the raised dwellings of the Nagas, Kukis, Cacharis, 
Khasias, and other hill-hibes of the noith-eastern fiontier of 
India, in the midst of which I lived for several years That 
these people should ever have dwelt so neai the sea that they 
acquued the habit of erecting pile-dwellings therein seems to 
me highly improbable when it 1s remembered that their rüvial 
and linguistic affinities place them undoubtedly in that great 
Mongolian group of which the Thibetans and Burmese are ex- 
amples , aad that therefore they may be 1egaided as immigrants 
from more Eastein asia, rather than as tribes which have been 
gradually driven back from the Bay of Bengal by thé encroach- 
ing civilisation of the Hindus Nor does ıt seem probable that 
their pile-dwellings were orginally erected ın lares amongst the 
hills, for in fact the lakes nowhere exist There are indeed ex- 
tensive dees o1 marshes, which during the 1aimy season some- 
times contain a good deal of water But these d4ee/s are, during 
at least a portion if not the whole of the year, so regnant with 
fever and ague that I cannot beleve that they weie ever em- 
ployed, as were the lakes of Switzerland and Italy, for the 
protection of the habitations of man Yet these north-eastern 
fiontier trabes for the most part build them houses upon piles 
These aie generally of bamboo, and so of course are very persh- 
able, but occasionally small timber ıs employed The floor or 
platform (@f coarse bamboo matting) 1s seldom raised more than 
fiom twenty four to thn ty inches above the gi ound, though, 1f my 
memory serves me, I have ogcasionally seen 1t raised as much as 
between six and seven feet Beneath this platform a good deal 
of lumber generally accumulates, and the povdtiy and pigs fre- 
quently congregate for shelter, but I think I nevei saw an 
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instance of the lower portion of the erection being inclosed by 
matting to form a ‘‘ground floor" Were these pile-dwellings 
corffined to the low, flat lands upon which the Bengal delights 
eto place his paddy-fields, ıt would be obvious that they were 
adopted for the purpose of obtaining a dry, wholesome floor, 
and security against unanticipated floods ^ But so far is this 
from being the case that only very rarely is a Naga or Kuki 
village to bè found on low-lying ground, and generally they are 
to be seen upon the sides and even the summits of considerable 
elevations, where any danger from floods is quite out of the 
question Agam, ıt might be supposed that these elevated dwell- 
ings were adopted as a protection against wild animals but for 
a curious practice occasionally observable amongst the hill-men, 
"his 1s the habit of building upon the steep side of a hill m such 
a manner that the back of the dwelling 1ests directly upon the 
ground, while the front 1s supported upon piles which are of a 
height sufficient to render the floor, throughout its length, hori- 
zontal Such a plan as this reduces the protection afforded from 
vermin and wild animals to a minimum, and seems to justify the 
belief that the fear of these creatures at least could have httle or 
no influence upon the architectural habits of the hill-tribes of 
this part of India , and I long ago came to the conclusion that 
here at least the object of the pile-dwellings was simply to attain 
im the easiest wy a floor which should be exempt from the dam 
exhalations of a tropical soil JAMES DALLAS 


“Pfobable Nature of the Internal Symmetry of Crystals" 


UNDER this head Mr Barlow has published in NATURE of 
Decembe: 20 and 27, 1883 (pp 186 and 205) an interesting and 
ingenious memoir The subject bemg very important, but also 
very difficult and intricate, a discussion of the new theory may 

* perhaps contribufe to render our ideas a little more precise 

Whilst* Hauy, Frankenheim, Delafosse, Bravais, and others 
think a grystal built up of mere congruent particles, which may 
be either the chemical molecules or rather certain agbregates of 
them, Mr Barlow considers the arrangement of the different 
chemical atoms m the interior of a crystallised compound, and 
illustrates some facts by this manner of viewing them I pur- 
pose in the following submitting some objections which arise 
against the deductions of the author These objections are of a 
geometrical, chemical, and physical natme, let us begin with 
the geometrical ones 

The first problem of Mr Barlow is ‘to inquire what very 
symmetrigal arrangements of points or particles in space are 
possible He comes to this result ‘It would appear that 
there are but five? Then he describes these five arrangements 
What conditions are to be fulfilled by an arrangement of points 
m space which 1s to be “veiy symmetrical,” 1s nowhere said 
According to this indefimteness of the fundamental notion, the 
five kinds of very symmetrical arrangement seem to be found 
rather by divination than by systematic reasoning Therefore 
the foundation of the theory appears somewhat arbitrary , and 
we may suspect that it 1s mcomplete We are 1n fact confi med 
1n this presumption if we consider the results of a geometric 
regeach published in my ** Entwickelung einer Theorie der 

rystallstruktur” (Leipzig Teubner, 1879) In this book I 
have specified all possible arrangements of points that are regular 
and infinite, I have called a system of points regularıf the points 
are disposed around every one point of the system in precisely 
the same, manne: as around every othe® There are sixty-six 
such regular systems of points possible According to the pecu- 
larity of their symmetry they are subdivided into groups, which 
correspond strictly to the known crystallographic systems Many 
of those arrangements of points have a hemihedric or tetarto- 
hedric character, others have the Stiucture of a screw, and 
amongst the latter I could even suggest one particular system 
which represents the mternal structure of quartz, The latter 
result was obtained (loc cit Pp 238-245) by comparing the 
crystallographical and optical properties of quartz with those of 
the known combination of thin laminee of mica arranged in the 
manner of winding-stairs, desciibed by Prof Reusch fourteen | 
years ago All sixty-six systems are in agreement with the prin- 
cipal law of crystallography, the law of rational segments of the 
axes (Wiedemann, Annalen der Phy stk? 1882, vol *xvi P 489) 
For example, 1f we*have 1eason to suppose that a certain one of 
these systems should represent thesstructure of a given substance , 
crystallising in hexagonal pyramids, then we derve geometrically | 
the same series of possible pyramids which nature actually 
exhibits, | 
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Four of Mr. Barlow's five kinds of ‘‘very symmetrical 
arrangements" prove to be extremely patticular cases of four 
general systems of mine The fist, second, and third kinds of 
Mr Barlow’s result from the systems which I have called the 
“‘rhombendodecahedric, cubic, and octahedrie system with 24- 
points aggregates” (**Ixntwickelung," pp 165-168), if we suppose 
the twenty-four points of the so-called **24 punkter " coinciding m 
one pomt, and if we identify this pomt with the centre of a 
sphere of Mr. Barlow Mr Barlow’s fourth kind of “very 
symmetrical arrangements " 1esults as a particular case from my 
‘3 gangiges 6-punkt-schraubensystem” (Joc cu, Fig 46), if 
the sides of all hexagons are supposed to touch one another, and 
the layers to have convenient distances Mr Barlow’s fifth kind 
of symmetiy, not being regular in the sense defined above, can- 
not be found amongst my sixty-six systems Though every 
point 15 surrounded by six neighbouring points at equal distances, 
the latte: have not throughout an identical «rangement Every 
point of thé first, third, fifth, &c , layers 1s situated at the centre 
of a perpendicular prism (with iegular triangular base) whose 
angles bear the six neighbouung points ofthe system, but around. 
every pomt of the second, fourth, sixth, &c, layers, the six 
neighbouring points are situated at the angles of two regular 
triangles, which do not lie parallel over one another as before, 
one of them being turned round in its plane 60°, 

As my sixty-six systems comprise four of Mr Barlow's kinds 
of symmetry, 1t may be expected that they include other anange- 
ments besides, which may also pass as ‘very symmetrical ” 
For example, 1n a cubic aggregate of ports, the centres of the 
edges of all cubes determine a very symmetrical arrangement of 
points, where every pomt has equal distances fiom the next 
eight surrounding points (cf “Entwickelung,” &c, p 160) 
From this I believe I have shown that the geometrical foun- 
dation of Mr Barlow’s theory 1s somewhat arbitrary and. 
incomplete 

I now come to the chemical objections, which I will expla 
by an example A chemical compound of two kinds of atoms, 
present ın equal number—for example NaCl—could, according 
to Mr Barlow, crystallise into the first or second of his five 
kinds of symmetry, for either of these two kinds allows the 
regular arrangement of two kinds of particles in equal number 
In the first kind of symmetry (for example) spheres are so 
arranged that they constitute a cubic system of points, 1n which 
the centre of each cube bears also a point of the system By 
putting atoms of one kind (Na) on the angles, and atoms of the 
other kind (CI) on the centres of the cubes, we have built up the 
structure of a crystal of NaC! Thus eight atoms of Na stand 
1n exactly identical manner around an atom of Cl (and also eight 
atomseof Cl around an atom of Na) The atom of Cl seems 
consequently to be ın equally close connection with eight atoms 
of Na, it has exactly the same relation to these eight atoms 
It appears therefore as octovalent, certainly not as untyalent , for 
it would be entuely aibitrary to suppose any £wo neighbouring 
atoms of NaCl im an especially close connection and to take this 
couple fo. the chemical molecule of NaCl By this example we 
see that from Mr Barlows pot of new both the notion of 
chemwal valency and of chemwal molecule completely lose thar 
resent import for the crystallised state This objection, of 
course, will not destroy the theory of Mi Barlow, since chemical 
valency does not yet belong to perfectly clear and fixed notions, 
and since the idea of the chemical molecule in a crystal 1s also 
not evident and clear The author, however, ıs at all events 
obliged to show why these two rotions, of such great moment 
for substances in a gaseous state, should become completely in- 
significant, as soon as crystallised bodies aie in question 

Finally fo. a physical objection With respect to the fact 
that most substances change their volume in congealing, Mi 
Barlow admits that the atoms themselves undergo an expansion 
(positive or negative) ın the act of crystallisation Thus he 
attributes ‘to the atoms variability of volume, ze one of those 
qualities, for the explanation of which the atomic theory has 
been devised Well, let 1t be so, but this hypothesis of atomic 
expansion 1s not even found sufficient everywhere, but must be 
assisted occasionally by agyahary hypotheses Thus foi ex- 
planing the isomorphism of substances which contain atoms of 
the same land (e g CaCO, and FeCO,) Mr Barlow supposes 
that the expansion in the act of crystallising 1s confined to the 
common atoms, whilst the different atoms in both substances 
remain unaltered 

All these objections do not overthrow the author’s theory, but 
they shake it Perhaps they will induce Mr Barlow to establish 
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his theory in a more solid and moie general way, and in this 
case also J shall have attained my aim L. SOHNCKE 
University of Jena 





Holothurians 


THE observations which I made in 1883 among the coral-reefs 
of the Solomon Group on the habits of the Holothurians support 
the view that these animals do not subsist on living coral I 
carefully examined the material voided by about twenty indi- 
viduals, and found its composition to be of a mixed character 
In addition to the calcareous sand and gravel which formed its 
bulk, there were numerous tests of the large foraminifer—Orbt- 
tolites—and several small univalve and bivalve shells, besides the 
Joints of a stony alga and the operculum of a young nerite, &c 
This observation 1s supplementary to those contained in my 
previous letter on this subject (NATURE, vol xxvi p. 7) 

Traders ın this group tell me that when collecting a species 
known 1n the trade as the ‘‘large tit-fish,” they have frequently 
found a small eel inside the antmal, which usually escaped before 
it could be secured One man received. a smart electric shock, 
whilst handling a trepang containing one of these eels 

H B Gurry 

H.M S Zark, Auckland, N Z., January 1 





Unconscious Bias in Walking 


Surety Mr W G Simpson has written from imperfect 
memory when he tells us in NATURE {vo] axi» p 356), ‘if the 
majority of people, as Mr Darwin argues, are left-legged, they 
would circle to the /ef#1n a mist, as Mr Larden says they do” 
In Mr Larden's letter (p 262) the following passage occurs 
** This theory (his own) involving as further consequences that 
those 1n whom the left leg 1s the strongest would circle to the 
right,” &c , agam, ** 1 myself am right-legged and in a mist I 
always circle to the left" Although Mr Simpson has mis- 
quoted Mr Larden, he has arrived at the same conclusion tgat I 
did (see NATURE for January 31, p 311), but gives his views in 
different words, namely, that '*theie 1s a bias /ewa:ds the 
stronger limb, irrespective of length ” Joun Rar 





The Storm of January 26 * 


THE lowest reading, redaced to the sea-level, of the barometer 
here, about six miles south-east of Omagh, during the gale on 
Saturday, the 26th ult, was 27 68, and occurredgat 4 15 pm 
Dublin tıme ROBERT DIXON 

Clogherny, Beragh C 





PALESTINE EXPLORATION 


TEE following communication has been forwarded to 
us for publication. — 


Mediterranean Hotei, Serusalem, Fanuary 18, 1884 


DEAR PROFESSOR OLIVER,—A chest in a waterproof 
cover leaves here to-morrow for London to Messis Cook 
and Son, Ludgate Circus — It should arrive on February 
25 or sooner, and I have directed that ıt should be for- 
warded immediately to Kew I hope to arrive soon after 
It contams all my dried plants "They are made up in 
various packages, with localities written outside Of 
course you will have them kept dry and looked after, but 
I think they had better not be overhauled until I come, 
as I should like to open them as they are, while the con- 
tents of each package and its associations are fesh in my 
memory The earlier desert plants are in many cases 
only valuable for recognition, I fear, as they are withered 
remams, but I frequently obtained a lingering flower and 
many seeds All my seeds and bulbs I have sent accord- 
ing to promise to Mr Burbidge, of the College Botam¢ 
Garden, Dublin In the mountains about Sinai and 
Jebel Catherine I obtained better specimens, and things 
gradually improved to Akaba We got through a good 
deal of unexplored country and had a most efficient con- 
ductor Along the Wady Arabah I made frequent 
detours into the mountains on either side, and was espe- 


cially fortunate in having a good collection on Mount 
Hor and at Petra and its neighbourhood The flora of 
Mount Hor (5000 feet) 1s extremely rich—a warm sand- 
stone I also collected mosses and lichens in the desert, 
and am still gathering all I can. My collections reach 
to here, including a run down to the Jordan The pace 
1s now (horses) often too rapid, but the carmel was an 
admirable companion on a long march We were delayed 
in the Ghor-en-Safiet, at the south-east end of the Dead 
Sea for ten days, an unparalleled sojourn in this most 
interesting place It was early a little, but I made large 
collections there, and was very glad of the difficulties that 
opposed our departure. I found many unexpected platts 
—three ferns, for instance, on Mount Hor, and a Sza- 
pela  Iknew the names of very few of the things, and 
had no books, but Redhead and Lowne’s papers were a 
help, though they gave a very poor idea of the real state 
of affairs There 1s a fine Acacea in the Ghor-en-Safiet, 
distinct m many respects and far finer than A. seya? It 
is the true “scent” about which there seems a lot of 
confusion Hoping my collections will be satisfactory, 
I 1emain yours very truly, * 
(Signed) HENRY CHICHESTER HART 


P S —Here m Jerusalem theie are about six plants in 
flower, down below in the Jordan I gathered abolit a 
hundred two days ago ! (Signed) H. 





FAIRY RINGS 


HE dark green circles of grass kifown as ‘‘ fairy 
rngs" formed the subject of a paper in the Pfz/o- 
sophscal *Transacions of the new-born Royal S8ciety in 
1675 , but it was only last year that the Rothamsted 
chemists, Messrs Lawes, Gilbert, and Warington, an- 
nounced what 1s no doubt a correct explanation of these 
phenomena s 
The original theory of the electrical origin of the rings 
was succeeded by that of “ chemical causes ” propounded 
by Dr Wollaston at a meeting of the Royal Society 
in 1807, and by Prof. Way in a paper 1ead to the 
British Association in 1846 — Besides the €& mineral 
theory " which was here pressed into the service of a dis- 
cussion that commenced, as already stated, more than 
two hundred years ago, De Candolle applied his famous 
“excretory theory” to its elucidation At Rothamsted, 
however, the causes of fauy rings were still regarded as 
having been unsatisfactorily explained 
Sir John B Lawes and his colleague Dr, Gilbert com- 
menced their inquiries on this subject many years ago 
Almost from the commencement of their experiments at 
Rothamsted they had regarded the alternate growthyof 
fungi and grass as a striking example of what may be 
called the “ natural rotation” of crops As long ago as 
1851 they described fairy rings in the Journal of the 
Royal Agricultural Society as “fa beautiful ustra- 
tion of the dependence for luxuriant growtl of one 
plant upon another of different habits, Jt wal) be re- 
membered that the experiments at Rothamsted led to the 
substitution of what 1s called the “nitrogen theory"! for 
the “mineral theory” of former days, and practical agrı- 
culturists who know the value and the cost of nitrogen 
as an all-important agent of fertrhty will learn, per- 
haps without surprise, that the rich verdure of a fairy 
ying is due to tbe effect of nitrogen — Nitiogen is the 
sine qud gon of plant growth, and fungi require a large 
amount of it From what source do they obtain ıt? At 
the present time few, if any, chemists would maintain 
that they &btained 1 by the absorption of free nitrogen 
from the atmosphere, but in 1851 the emanent investigators 
at Rothamsted attributedethe nitrogen of the fungi to 
their extraordinary power of accumulating that substance 
from the atmosphere, and thus they theught enabled 
them to take up the minerals which the grasses, owing to 
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their more limited power of obtaining nitrogen, could not 
appropriate from the soil 
nitrogen rather than the mineral constituents of the fungi 
to which the manuring action was mainly to be attributed, 
and in this they were right, but the theory has required 
some correction nevertheless, masmuch as they have 
since preved the source of nitrogen in the fungi to be the 
soil, not the Atmosphere 

As doubts were entertained at first on this point, 
direct experiments were tried at Rothamsted, and in 1874 
samples of soil were taken within a fairy 11ng, immediately 
upon it, and outside, and these yielded on analysis the 
lowest percentage Of nitrogen ın the soil within the ring, 
a higher percentage under the ming, and a higher still 
outside it The soil therefore had lost nitrogen by the 
growth of the fungi, and the obvious conclusion was that 
the fungi possess a greater power than the grasses of 
abstracting nitrogen from the soil 

The analyses of the various species of fairy-ring fungi 
do not greatly differ Two species occurring at Rotham- 
sted—Agaricus prunulus and Marasmzus orcadum— 
contain nitrogenous compounds to the amount of one- 
third of their dry substance, the ash being rich ın potash 
and phosphoric acid Then occurrence on pastures, like 
that of the common mushroom, 1s probably due to the 
mantring of the ground by animals and their continuance 
and growth depend on certain conditions of soil and 
season They are rarely developed on rich soils, or on 
those which are highly manured, or in seasonsfavourable to 
the geneial herbage of the turf, and when they do appear 
under thege congitions they will probably not be repro- 
duced, or only in patches The recent wet seasons have 
dispersed fairy rings 1n situations where they have usually 
proved persistent They prevail wherever the growth of 
the grasses 1s inferior, especially on the poor downs of the 
chalk districts, and on poor sandy soils where the natural 
herbage is wanting ın vigour ° 

The history of fairy rings, as it has now been written 
at Rothamsted, will attract close attention from all who 
are interested in the nutrition. of plants, including the 
student of agriculture, and all, 1n fact, who are specially 
concerned ın the question of the food supply It was not 
previousl¥ known that any kind of plant could feed directly 
on the organic nitrogen of the soil itself It was recog- 
nised that the root-development of plants differed, and 
that the greater extension of their roots enabled some 
plants to secure a larger proportion of the constituents of 
the soil than others But here ıs a race of plants pos- 
sessing quite unsuspected powers of assimilation! In- 
stead of rising from the ashes of the phoenix they feed 
upon its undecayed body, that 1s, upon the organic 
nitrogen of the soil. The Leguminose, for example, 
sth as beans and clover, are known to assimilate more 
nitrogen from a given soil than the Gramineze, such as 
wheat and barley, and this has been attiibuted to absorp- 
tion by their leaves, or to the superior development of 
their roots Another alternative 1s mow suggested, and 
possibly a new departure may be taken in the science of 
agriculture, as the result of the recent discoveries in 
connection with fairy rings HENRY EVERSHED 





A CHEAP INSULATING SUPPORT 


[NSULATING-SUPPORTS are so 1ndispensable ın the 

work of an electric laboratory that several forms have 
come into extensive use The plan devised by Sir W. 
Thomson for securing high insulation by surrounding a 
glass stem with concentrated sulphuric acid to*absorb the 
moisture which otherwise would condense from the air 
and form a conducting film over the surface gf the glass 
is remarkably effigient, and has many advantages Modi- 
fications of this form of 1nsulajor have been largely used 
by Prof Chfton, F R S , in the Clarendon Laboratory, and 
by Profs Ayrton and Perry in the laboratories of the 
Technical College at Finsbury. Another modification 
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due to M Mascart, was described in NATURE, vol xvi 


They assumed that it was the | p 44, and this pattern has come into extensive use 


under the name of the support zsolant Mascart Though 
excellent in every way it ıs very expensive, as 1ts manu- 
facture necessitates a special piece of glass-blowing The 
central support of glass 1s solidly fused into the bottom of 
a glass vessel with a very narrow neck into which acid 1s 
poured through a tubulure at the side 

The insulating support which I have recently described 
before the Physical Society of London 1s a much simpler 
affair, and can be made very quickly and cheaply from 
the materials at hand in every laboratory The figure 
shows the form of the support A wide-mouthed glass 
bottle, E, about rocm high, and from 5 to 6cm diameter, 
is selected A piece of stout glass tubing about 20 cm. 
long ıs then taken One end ıs closed in the blowpipe 
flame, and blown into a thick bulb , and while yet hot the 
bulb ts flattened, so as to form a foot for the stem. The 
flattened bulb should be as large as is compatible with its 
insertion into the mouth of the bottle To hold ıt m its 





LJ 
place some paraffin wax ıs melted in the bottle—from 50 
to 70 grm 1s quite sufficient—and when it has cooled so 
as nearly to have become^solid the stem, previously 
warmed, is inserted When cool, the paraffin holds the 
stem firmly in its place To keep out the dust a disk cut 
out of sheet guttapercha ıs fitted on as a hd If dipped 
into hot water for a minute it can be moulded to the 
required form. It fits loose-tight upon the stem, as shown 
at C, and when the stand ıs not in use is slid down over 
the mouth of the bottle. A brass disk, A, having a short 
brass stem, B, below it, slips into the upper open end of 
the tube, and forms the top of thestand It 1s also found - 
convenient to make from rods of glass other supports, 
shaped at the top in the form of hooks, which can be 
shipped down into the central tube These are very useful 
for holding up wires that pass over the experimenting 
table and require to be well insulated The bottle is let 
into a wooden foot, G. In cases where very perfect insu- 
lation ıs gequired I have poured a little strong sulphuric 
acid into the bottle above the paraffin In practice, how- 
ever, the insulation of the paraffin is amply sufficient for 
most purposes, provided dust 1s properly excluded 
SILVANUS P THOMPSON 


JOHN HUTTON BALFOUR 


N Prof Balfour, whose death we announced in our 
last issue (p 365), has passed away another of that 
group of eminent teachers, including Goodsir, Syme, 
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Simpson, Christison, &c , which maintamed the reputa- 
tion and added lustre to the fame and prestige of the 
Medical School in our gieat northern University during 
the middle decades of this century; one, too, of that band 
of working British botanists of the first half of the century 
which counted amongst its members the Hookers, 
Munby, Carmichael, Greville, Walker Arnott, Babington, 
Parnell, Prior, the Macnabs, &c, the majority of whom 
have now left us, and where are their successors? By 
his death a figure—in later years picturesque with grey 
locks and patriarchal beard—familiar all over Scotland, 
and where scientific men do congregate, has been re- 
moved, Few men were more universally esteemed and 
popular, and few quit their sphere of active and busy life 
leaving behind them more pleasant reminiscences than 
he whose decease we have recorded. Compelled by fail- 
ing health to retire about five years ago from public hfe, 
his powers since then gradually weakened, until on the 
Irth inst he quietly breathed his last 

John Hutton Balfour was born m Edinburgh oa 
September 15, 1808 Related, as his name indicates, to 
James Hutton, the famous author of “The Theory of the 
Earth," he possessed much of the erthusiasm and fire 
which characterised his ancestor His early education 
was completed at the High School of Edinburgh, then 
at the zenith of its reputation, under Pillans and 
Carson, and he subsequently studied in the Universi- 
ties of Edinburgh and St. Andrews in the former of 
which he graduated in Arts and Medicine His first 
intention. appears to have been to enter the Churcb, 
and to this aim. his studies were directed, but he aftei- 
wards abandoned this purpose and commenced to practise 
medicine ın Edinburgh, having spent some preparatory 
time in Continental schools, and having become a Fellow 
of the Royal College of Surgeons of Edinburgh During 
his early years he was devoted to botany, and hig taste 
received a great stimulus by the teaching and example of 
Graham, then Professor of Botany in the Univeisity of 
Edinburgh Whilst engaged in the active work of his 
profession, he found t.me to foster his bent and love for 
nature, and gathered around him meny of those who, hife 
himself, were keen students of natural science, and thus 
was formed the nucleus of the Botanical Society of Edin- 
buigh, of which he was, in 1836, the founder—a society 
which has done much to promote the study of bgtany in 
Scotland, and in which, throughout his whole hfe, he was 
a guiding spirit, In 1840 Balfom found time amidst his 
medical duties to commence lecturing on botany m Edin- 
burgb, and his ability as a lecturer was at once proved by 
the large numbers attracted to his classes But ıt was not 
until 1842, when he was appointed to the Chair of Botany 
in the University of Glasgow, vacated by the translation 
of Sir William Hooker to Kew, that he was ableto give 
up medicine, and devote himself solely to botany After 
four years in Glasgow, the death of Prof Graham made 
an opening in the East of Scotland, and Balfour was 
elected Professor of Botany in the Univeisity of Edin- 
burgh, shortly thereafter obtaining the appointments of 
Regius Keeper of the Royal Botanic Garden and Queen's 
Botanist for Scotland Subsequently he undertook the 
duties of Dean of the Medical Faculty in the University, 
and his energy on behalf of the Royal Society of Edin- 
burgh led to his appointment as Secretary From all 
these positions he retired in 1879, when a fittyng tribute 
to the value of his services was paid by the presentation 
of his poitrait, and he was then elec:ed Assessor in the 
University Court for the General Council, and each of 
the three Universities with which he had been connected 
conferred on him the degree ðf LL D. For many years 
he was an F R S, and also a member of a vast number of 
British and foreign scientific societies 

As a botanical investigator Balfour was a systematist, 
belongmg to that school which 1s now, by a species of 
reaction, often held in contempt by those within whose 
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reach the modern developments of physics and chemistry 
have placed methods of morphological and physiological 
research denied their predecessors He had am acute 
perception of resemblances and a keen eye fer a species 
But it 1s not upon his original mvestigations that Balfofir’s 
reputation rests, his work of that character was not ex- 
tensive, for the time which might have been deyoted to it 
was fully occupied by his official duties as Dean of the 
Medical Faculty and Secietary of the Royal Society, and 
he was one of those who sacrificed scientific laurels for 
the good of the institutions he served But as a teacher 
his fame was world-wide, and as a great teacher he will 
be remembered He had in a remarkable degree the 
power of lucid exposition, and the jnestimable qualifica- 
tion of infusing in his pupils the enthusiasm which 
possessed himself Painstaking and conscientious in his 
work, no trouble was too great for him if it could con- 
tiibute to the better comprehension by his students of the 
subject taught, and the wealth of illustration and the 
earnestness of manner which clothed his lectures im- 
pressed all who heard hum, Though the natural cast of 
his own mind made taxonomy his favourite branch of 
botany, yet in his teaching, especially uf his earlier years, 
this was given no undue prominence , his success, indeed, 
was ın great part due to the way 1n which all branches of 
the science were handled, and he had tbe credit of being 
the füst to introduce in Edinburgh classes for practical 
instruct.on ın the use of the microscope — His text-books 
1eflect the character of his teaching, and “1f,” as a critic 
remarked on their first appearance, ‘‘we recall the dry 
and dictionary-hke manuals to which students were forced 
to have recourse in our young days—as inviting as so 
many pages of Johnson's Dictionary—we can, but envy 
their yen ” In later years his books and he himself 
fell behind—and who does not?—in the rapid march of 
science , but any one examining his books cannot fail to 
recognise how thoroughly they represent the state of 
science at their date of publication, and to appreciate the 
industry and the skill with which the author seems to have 
exhausted every source of infomation 

Another feature of Balfour’s teaching was the “ excur- 
sion” Amongst the 8000 students whom it was his pride 
to have passed through his classes will be mafey to whom 
the announcement of his death will recall pleasant 1ecol- 
lections of these outings on hill and ın glen, how, as they 
neaied the habitat of some rare Alpine herb, the wiry and 
energetic Professor—‘‘ Woody Fibre" as they called him 
—would outstrip all 1n his eagerness to secure it, or 
how, toiling up some long barren slope, his constant flow 
of jokes and puns would enliven and rouse their flagging 
spirits In these rambles, to which many will look back 
as not only healthful and recreative, but as giving them 
their first lessons in accurate observation of nafre, 
Balfour visited almost every part of Scotland, ascended 
every important peak, and gathered every rarity in the 
flora No one knew Scotland and its plants better In 
this way Balfour became associated with his students in 
a way no other Professor did, and his postion as Dean 
of the Medical Faculty brought him still more in contact 
with them The Rhadamanthus of the examination-hall 
he enjoyed a unique popularity, and the esteem with which 
old pupils regarded him may be traced to the intimate 
relationships thus established, to the way he identified 
himself with and interested himself in them and showed 
himself always anxious to merge the professor in the 
friend In all he did Balfour was methodical, and his 
powers of, organisation and administration found exercise 
in the management of the Royal Botanic Gardens, which, 
under his duection and with the Macnabs—father and 
son—as ctrators, Was greatly increased in extent, pro- 
vided with a magnificent palm-house and other plant- 
houses, as well as with a botanical museum and improved 
teaching accommcdation, and mace one of the finest in 
the country The latest addition to thé garden—the 
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arboretum—accomplished just before he retued from 
public life, was part of a scheme (perhaps chimerical) he 
encouraged with the view of establishing a School of 
Forestry in Edinburgh—a scheme now receiving some 
attention i Scotland 

*Ready and rapid with his pen, Balfour's contributions 
to botanical and other literature aie. very numerous 
Besides gontributing to several Encyclopzedias, he was 
for many yéars one of the editors of the Annals of 
Natural History and of the Edinburgh New Philosophical 
Yournal | Of dependent works, his text-books, to which 
we have already alluded, were very popular in their day, 
and are now valuable for reference, and he published 
works on Botany amd Religion, Plants of the Bible, &c 

We should fail to give an adequate 1dea of the veteran 
Professor were we Mot to allude to that which gave a 
character to all he did—his religion To him all nature 
was a symbol He was one of that band of which 
Faraday, Clerk Maxwell, Greville, Wm Allen Miller, and 
others were in the van, who “recognised the harmony 
between the word and the works of God," and who saw 
“in the objects of nature around indubitable evidences of 
a great designing mind ”’ 

By those who*knew him—and his was a wide circle 
of friends—he wil be remembered as a genial com- 
panion with the best attributes of humanity, and his 
name* wil always remain inseparably linked with the 
progress of botany m Scotland during this century, and as 
that of one of the eminent teachers in the University and 
city to which he belonged 


e CAPTAIN HOFFMEYER 
IN the early death of Niels Hoffmeyer, which occurred 


at Copenhagen on the 16th inst , modern meteorology 
has lost one of 1ts most diligent and successful students, 
and one whose place it will be hard to fill 
ike more than one of our own physicist Hoffmeyer 

was an artillery officer, and had attained the rank of 
captain 1n the service At the close of the Prussian war 
he had fallen into bad health, and accordingly, on the 
reduction of the Danish army which then ensued, his 
name was placed on the retired list, and he was for a 
time unocepied 

The Danish Meteorological Institute was organised in 
1872, and Hoffmeyer was nominated its first directo" 
There could scarcely have been a more fortunate appoint- 
ment, for Hoffmeyer was gifted not only with unusual 
energy, but also with a very pleasant manner, so that he 
made friends fo. the new office and for its work wher- 
ever he went He will best be known by his Atlas 
He undertook to prepare daily weather-maps of the 
Atlantic—in great measure at his own expense—and he 
aceal published them fo: a period of three and a 
quarter yeais, from September, 1873, to November, 1876 
It is only a few months ago that he announced his inten- 
tion to resume the work in combination with Dr Neu- 
mayer, of the Deutsche Seewaite at Hamburg 

The most important results which Hoffmeyer had de- 
duced from his own maps weve contained in his pamphlet, 
“ Etude sur les Tempétes de] Atlantique Septentrional, et 
Projet d'un Service Télégraphique International Relatif 
à cet Océan,” Copenhagen, 1880, and up to the very 
last he never ceased to use his utmost efforts for the 
establishment of a meteorological telegraphic service with 
America, vå the Faroes and Iceland 

While Hoffmeyer’s chief work was in the domain of 
synoptic meteoiology he by no means dyregarded 
climatology, and the service which the Danish Office has 
rendeied to that science by the maintenance of stations 
1n Iceland and Greenland has been Yery matefial 

When Capt Héffmeyer was in London last summer as 
Danish Commissioner to the Fisheries Exhibition, he 
was complaining of great weakness of the heart During 
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December he was laid by for some time, but he had 
somewhat recovered, when he was seized last week with 
rheumatic fever, to which he soon fell a victim He 
leaves a widow, but no children He was an Honorary 
Member of the Royal Meteorological Society (London) 
He had been one of the secretaries of the Meteorological 
Congress at Rome, 1879, and of the Conference on 
Maritime Meteorology ın London, 1874, but his chief 
official service of this nature was as Secretary to the 
International Polar Commission, where his loss, coming 
after that of Weyprecht, will be severely felt 





NOTES 


THE Council of the Royal Society of Edinburgh has awarded 
the Keith Prize for the biennial period 1881-83 to Mr Thomas 
Muir for his researches into the theory of determinants and 
continued fiactions, the most recent instalment of results ob- 
tained by hım being in a paper on permanent symmetric func- 

gtions. Also the Macdougall-Brisbane Prize for the period 
1880-82 to Prof James Geikie foi his contiibutions to the 
geology of the north-west of Europe, including his paper on 
the geology of the Faroes, published ın the Transactions of the 
Society, 1880-81, And the Neill Prize for the ti1ennial period 
1880-83 to Prof Herdman for his papers in the Proceedings and 
Transactions on the Tunicata 


WE lean from the Standard that the Royal Astronomical 
Society has awarded Mr Ainslie Common its gold medal for 
his photographs of celestial bodies This high award has, xt 
18 believed, been mainly bestowed on account of the magnificent 
photograph he has succeeded in taking of the great nebula m 
Orion, of which we gave an illustration 1n a recent number 


WE regret to leain of the death of M T du Moncel, editor 
of LA Lumiere Llects que, and author of numerous works m 
theoretical and piactical electricity 


THE needs of the higher education of women in London are 
gradually being met 1n the manner that has been found so satis- 
factory at Oxford and Cambridge, where women students have 
long enjoyed the advantages of collegiate life. On Monday, 
February 11, there was a gathering of many of the most influ- 
ential friends ef the movement to 1uspect an important extension 
of the Gollege Hall of Residence established at Byng Place, 
Gordon Square, 1n Octobe: 1882 The success which attended 
the first development of the scheme, and the growing demand 
on the part of students fo admission, has encouraged the com- 
mittee to provide additional accommodation by adapting the 
adjoming house, No 2, Byng Place With the new extension they 
look forward to a yearly surplus instead of a deficit, With the 
power of accommodating thirteen extra students the receipts would 
be increased by 8767 for the short session, and there would not 
be a proportionate increase 1n the expenditure The advantage of 
holding the two houses 1s therefore evident The second house was 
opened at the commencement of the current term, and there are 
now seventeen students iniesidence Of this number two are 
pursuing the course of instruction provided at University College 
for the B A degree, two that for the matriculation examination 
of the London University, and another, a foreign lady, 1s a 
student of English literature at the same college, another 
student 1s grepaimg for the examination of the Pharmaceutical 
Society Four ladies are students of the London School of 
Medicine fo: Women, and preparing for the M B degiee (Lond ), 
and the remainder are studying art at the Slade School and else- 
where The first student gf the Hall who went up for the 
examination for the B A degiee pas-ed successfully last October, 
and has now an appointment as teacher at a school in York. 
The expenses foi board and residence valy, according to the size 
and position of the 100m occupied, from 51 to 75 guineas for the 
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University College session of about thirty-three weeks, Even 
these fees, moderate as they are, are beyond the means of a 
large number of students, so that the committee, without such 
assistance as would be afforded by exhibitions, are unable to 
extend to them the advantages of the Hall Besides help 
m this direction a need is felt for a reference library, as the 
books necessary for many of the courses at Umversity College 
and the School of Medicine are numerous and costly A special 
fund has been started for this purpose, and it 1s hoped that 
further subscriptions may be obtamed It ıs worth mention 
that the committee have recognised a principle which, so far 
as we know, has never been adopted in institutions of this 
kind. We refer to the representation of students on the 
governing body, This liberal measure, which invites the co- 
operation of students and gives them a means for the legitimate 
expression of opinion, will enable the students 1n residence to 
have a member elected annually as their representative on the 
committee  It:s hoped that the benefit of this may be felt in 
strengthenmg the bond of a common interest 
touched on many of the advantages of the Hall which are felt by 
those who know the difficulties incident on a student’s life in 
lodgings, as they were dwelt upon when we recorded i this 
Journal the commencement of the scheme 1n the winter of 1882 
It 1s therefore only necessary to state that the Hall in its enlarged 
scale offers the same comfortable and well adapted academic 
residence as that originally provided, and that under Miss Grove, 
the able principal, the hıgh tone which has marked the institu- 
tion from the beginning 15 still maintamed When we point out 
that the scheme has received the support of the late and present 
Presidents of the Royal Society, the late Sir William Siemens, 
Sir John Lubbock, M P., Mr Samuelson, M.P , Dr Gladstone, 
Prof Carey Foster, and many others, we have said enough to 
commend it to all our readers In the nature of things Science 
and Art, as well as Literature, will gain by this and sfmilar 
attempts to put the higher education on a more satisfactory 
basis 


Dr. REUSCH has communicated to Maturen the result of hi 
analysis of a portion of volcanic ash from the Kiakatoa eruption, 
given him by Prof Kjeaulf, who had received it direct from 
Batavia He finds the principal constituents of the ash to be 
ordinary pumice-stone, some fragments of which Are more than 
Imm ın length, while others are reduced to a condftion of 
colouiless or shghtly brownish vitreous pumice-powder Inter- 
mixed ın the general mass are fiagments of larger crystals of 
felspar (Plagioklas) and of some rhomboidal mineral of the 
nature of augite 


AT a meeting of the Norfolk and Norwich Naturalists’ 
Society on the 29th ult , an account was read from the Perth 
Enguirer of a volcanic eruption ın Western Australia, contri- 
buted by a highly 1espected settler who had lived in that district 
some years The phenomenon he descirbes was witnessed by 
him on the same day as that on which the calamity occurred in 
the Sunda Straits, although he was ın total ignorance of that dis 
turbanceat thetime He writes —** T was travelling inland with a 
flock of sheep, when late in the afternoon of Saturday, August 25, 
to my profound astonishment, a shower of fine ashes began to rain 
upon me and my party The fall of the ashes commenced just 
about sunset, and the shower, which was at first but yery shght, 
soon became thickei, until it resulted ın a steady and heavy rain 
of light calcined fragments — Aftei the sun set I noticed a bright 
ruddy glare on the horizon towards the north east, this was at 
fist only just perceptible, but as the time wore on at increased 


in both brillancy and extent The glare was not at all diffused,” 


and it was of such a nature that 1t was 1mpossible to mistake it 
for a display of the Aurora Australis On the contrary, I could 
easily see that the source of the glare was strictly circumscribed, 
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or, m other words, it was confined to one spot, but as it in- 
creased m intensity the fervid glow mounted higher and hughei 
in the heavens So far as I could roughly calculate, the source 
of this extraordinary illumination must have been situated about 
400 miles inland to the north eastof Roeburne The showers,of 
ashes ceased just after sunset, and I observed that the steady 
glare was still to be seen until before sunrise, but as the sun rose 
the Id appeaance of that portion of the hogizof gradually 
decreased, and at last quite died away when the orb of day made 
its appearance Fortunately, I afterwards had an opportunity of 
questioning some natives who had recently come from that part 
of the country, and they described the cause of the glare plainly 
enough ‘Big mountam burn up big,’ they said, and ¿ben 
they added, ‘He big one sick Throw jim up red stuff, it run 
down side and burn grass and trees We frightened and run 
away, and fire-sticks (z e, I presume the ashes) fall on us Two, 
three days after we go look again, mountain only smoke then, and 
red sick turued black and hard, just like stone’ A plainer 
description of a volcano 1n a state of eruption could hardly be 
given by uncivilised bemgs, and I am therefore compelled to 
conclude that I was the far-distant witness of the first eruption 
of a volcano that has occurred 1n. Australia wifhin the memory of 
living men ” 


NINZ lectures on fhe principal types of the human specigs will 
be delivered in the theatre of the Royal College of Surgeons, on 
Mondays, Wednesdays, and Fridays, at 4 o'clock, commencing 
on Monday, February 25, by Prof W H Flower, LLD, 
FRS, as follows —Introduction, anthropology and ethno- 
logy , Physical or zoological anthropology , Nature and extent 
of the differences between the permanent types or races of men, 
illustrated by comparison between the European ang the Tas- 

. 
manian native , Methods of estimating the differential chaiacters 
of the various modifications of the human species, elements of 
craniometry , Characteristics of the black, or frizzly-haired races, 
in their typical and modified forms, Characteristics of the 
yellow, or so-called Mongolian races, Charactenstics of the 
white, or so-called Caucasian races, Races not readily grouped 
under either of the above principal types , Classification of the 
races of the human species The course will conclude on 
Friday, March 14 » 


WE regret to learn that the Council of the Geographical 
Society have decided to discontinue the examinations which they 
have held for a number of years for pupils attending our public 
schools ‘The number of candidates has been diminishing every 
yea: The Council are, we understand, considering a scheme 
for establishing a Professorship of Geography, but, while we 
recognise their anxiety to promote in this way their branch of 
Science, we confess that we are doubtful if this 1s the best mqgns 
of attaming the object The sphere of geography 1s at present 
quite undefined , 1n. Germany it embraces something of nearly 
every science, while in this country it 1s often regarded as almost 
synonymous with topqgraphy 


PREPARATIONS for the holding of the International Health Exhi- 
bition are proceeding rapidly ‘I he General Committee now num- 
bers nearly 400 members, and from these 17 Sub-Committees 
have been formed These have all been doing valuable work m 
advising the Executive Council as to the nature of obyects which 
it as desirable should be fully illustrated, ın obtaimmg the co- 
operation of many persons of eminence in the various branches 
on which the Exhibition will treat, and in supervising the appli- 
cations for space The allotment of space, which has been 
largely applied for, 1s being rapidly proceeded with, and apph- 
cants will soon be infqrmed of the decision of the Executive 
Council with regard to their applications {p response to a re- 
quest made by His Royal Highness the Prince of Wales, Presi- 
dent of the Exhibition, the eight Water Companies of London 
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have resolved to exhibit, 1n a pavilion which 1s being erected for 
them, their appliances for the supply, filtration, &c , of water, 
together with diagrams showmg the vanous processes and locali- 
ties , anda. poyrerful Sub-Commnttee, under the active chairman- 
ship ef Col. Sir Francis Bolton, has been formed to carry ont 
this branch of the Exhibition The Water Companies have also 
determined tg put up in the grounds a large fountain, which will 
be wluminated at*ught by electricity It 1s rmpossible, as yets 
to give any definite information with regard to foreign countries , 
but, so far as one can judge at present, Belgium, China, and 
India will be the best 1epresented 


ACCORDING to inforiflation received m St. Petersburg every- 
thing 1s well with the Russian Meteorological Expedition winter- 
ing at Cape Sagasta at the mouth of the Lena Every preparation 
was made last autumn for the wmtering—the second one—the 
Governor of Yakutsk having provisioned the station most plenti- 
fully During the previous winter—1882-83—the cold was 
rarely before January 40° C below zero, but m January and 
February the thermometer frequently fell lower The greatest 
cold occurred on February 9, when it fell to 52 3° C. below zero 
In March even the cofd was 40? in the night and 19° in the day 
One of the members of the expedition, Dr Bunge, has forwarded 
to St. Petersburg some valuable reports on the fauna m and 
about the'mouth of the Lena 


THE Academy of Sciences has received a requisition from M 
Ferry to appoint three delegates to the International Commission 
which 15 to meet at Washington on October 1 next in order to 
determine the qhoice of a first meridian, It 1s the first time that 
Places have been offered to the Academy on a diplomatic com- 
mission . ° 


Pror Hutt, who has returned with his party, brings with 
him, it is stated, materials for the construction of 2. egeological 
map ofthe Holy Land very much in advance of anything which 
could hitherto be attempted — He is reported to have traced the 
ancient margin of the Gulfs of Suez and Akaba to a height of 
200 feet above their present level, «o that, according to Prof 
Hull, the wholg country has been submerged to that extent, and 
has been gradually msg As one result of this rise, the Pro- 
fessor 1s of opinion that at the time of the Exodus there was a 
continuous connection of the Mediterranean and the Red Sea 
As regards the Dead Sea, Prof Hull believes he has discovered 
that ıt formerly stood at an elevation of 1400 feet above its 
present level—that 1s to say, 150 feet above the level of the 
Mediterranean The history of this gradual lowering of the 
waters will form a special feature ın Prof Hull's forthcoming 
report He believes he has also found evidences of a chain 
of anffent lakes in the Sinaitic district, and of another 
cham in the centre of the Wady Arabah, not far from the 
watershed The great line of the depression of the Wady 
Arabah and the Jordan Valley has been raced to a dis- 
tance of more*than a hundred miles The materials for work- 
ing out a conplete theory of the origin of this remarkable 
depression are stated to be now available, They are bound to 
differ in many details from the one furnished by Lortet, whose 
patient observations have hitherto been received with respect 
The terraces of the Jordan have been examined, the most im- 
portant one being 600 feet above the present surface of the Dead 
Sea The relation of the terraces to the surrounding hills and 
valleys shows, according to Prof Hull, that these features had 
already been formed before the waters had reached therr? former 
level € Sections have been carried east and west across the 
Arabah and Jordan Valley Two traversey of Palestwe have 
also been made from the Mediterranean to the Jordan Prof 
Hull has in hand, besides his scientifiesreport, a popular account 
of his journey, which will first appear in the 7ransactions of the 


society Captain Kitchener’s map-work 1s 1n the hands of Mr, 
Armstrong, who was for many years on the survey of Western 
Palestine. He has himself been ordered on service up the Nile; 
but 1t 1s hoped that his absence will not retard the publication of 
a new and very interesting piece of geographical work 


WE have received the following communication from the Royal 
Victoria Coffee Hall —'* By the kindness of the Gilchrist 
Trustees the Committee of the Royal Victoria Coffee Hall, 
Waterloo Road, have been enabled to arrange another sertes of 
Penny Science Lectues on Tuesday evenings, as follows — 
March 4, Prof H G Seeley, F R.S, on Ancient English 
Dragons, 11, Wm. Lant Carpenter, BSc, FCS, on An, 
and why we Breathe (with experiments) , 18, P. H Carpenter, 
MA, D.Sc., on Fossils, and what they teach us, 25, Edward 
Clodd, on the Working-Man 100,000 Years Ago April r, 
E B Knobel, FR.A.S, F GS, Hon Sec R A S, on the 
Planets, 8, J W Groves, on the Dangers and Safeguards of 
Beauty ın Animals. All the lectures will be illustrated by 
means of the oxyhydrogen lantern, If any of your readers can 
distribute handbills among working people, or cause window 
bills to be displayed in suitable situations, we shall be grateful 
for their help, and beg they will communicate with the Honorary 
Secretary, The difficulty of making anything known in this 
crowded, busy London is acknowledged on all hands, but it 15 
believed that if these lectures could be made known 1m the night 
quaiters, people would come long distances to hear them ” 


IT appears from the report of Drs Brouardel, Segond, 
Descout, and Magnin, who conducted the autopsy of Tourguenief, 
that the brain of this eminent Russian author weighed 2012 
grms This extraordinary weight, which 1s only known to have 
been exceeded in the case of Rudolphi is inexplicable, for 
Tourguepief, although tall, was not of exceptionally high statue 
The brain is said to have been remarkably symmetrical, and dis- 
tinguished by the extreme amplitude of the convolutions Ac- 
cording to generally accepted views, however, symmetry of the 
circonvolutions 1s not a favourable cerebral characteristic. 

. 


AN Anthropological Society has been founded at Bordeaux 
with Dr. Azam as president, and Dr Testut as vice-president , 
both being members of the Faculty of Medicine of Bordeaux 


A SPECIAL commission has teen established by the French 
Government to investigate the several processes pioposed as a 
cure for phylloxera It was stated officially at the last meeting 
of this body that every suggestion had proved abortive 


Kine Oscar of Sweden has personally conferred upon Mr. 
Carl Bock the Order of St Olaf 


“IN our issue of December 14,” Sczence states, ** we pub- 
lished an article on ‘The Signal-Service and Standard Time,’ 
cniticising the action of the chief signal-office in not adopting 
the new standards of time at signal-service stations We have 
since learned that our criticism was not well founded, as the 
information upon which it was based gave au incomplete idea of 
the position of the service in this matter It 1s true that the 
observers of the service are still governed by the local times of 
their respective stations, but this is only a temporary arange- 
ment, and will be changed as soon as possible The reason of 
the delay is tha the international observation, which ıs taken 
at many stations of observation throughout the whole world, 1s 
made at 7 am., Washington time. It ıs proposed to make 
this observation eight minutes earlier, or at 7 a m of the time of 
the 75th meridian, which is exactly Greenwich noon, but, 
before this change can be made, the cooperating weather- 
services and numerous independent observers must first be 
notified, and ther consent obtamed Correspondence has 
already been begun, and a circular letter sent to all who co- 
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operate m the international work asking consent to the proposed 
change Favourable replies are berg received, and there is 
little doubt that the change will be made, probably Jan 1, 1885 
It should be remembered that the international observation 1s 
made largely by observers who kindly cooperate with the chief 
signal officer, but who are not under his orders a change of this 
kind cannot, therefore, be summarily ordered, but must be made 
by mutual consent ” 


THE Commissioners on Techmical Education have now practi- 
cally concluded their labours, and are likely to have only one 
more meeting to formally sign their Report, the greater part of 
which is m type It will consist of at least five octavo 
volumes, ıt being found impracticable, even after careful con- 
sideration, to bring the mass of evidence and information within 
smalle compass Tt ıs stated that any résumé of the senes 
of conclusions and recommendations at which the Com- 
mission have arrived would not be useful or filly intelligible 
to the public without the explanatory details with which they 
will be accompanied It 1s, however, hoped that the complfite 
Report may be presented soon enough to peimit of the House 
of Commons proceeding during the present session with such 
legislation, based upon the recommendations, as may be thought 
necessary Meantime it ıs understood that technical training 
will form an important part of the measwies of which the Govern- 
ment and Mr A O'Connor have given notice with regard to 
education ın Ireland 


Messrs W. EAGLE CLARKE and W Denison Roebuck, 
Leeds, are preparing a supplement to their ** Handbook of the 
Vertebrate Fauna of Vorkshire," and would be glad to have 
notes of additions or corrections to that work, o1 notices of the 
occurrence of any species of quadrupeds, birds, reptiles, or 
fishes 1n Yorkshire which their friends may be pleased to com- 
municate As they wish to publish in the April ma#zines, ıt 
1s hoped that the desired information may be sent in immediately 
Communications may be addressed to No. 9, Commercial 
Buildings, Park. Row, Leeds 


AT the Royal Institution Prof Tyndall will begin a course of 
six lectures on “‘ The Older Electricity—its Phenomena and 
Investigators,” on Tirsday next (Febuary 28), illustrated by 
experiments, and Capt Abney, RE, will beg a comse of 
six lectures on ‘‘ Photographic Action, considered ag the Work 
of Radiation,” on Saturday (Maich 1) Prof Hughes will give 
a discourse on Friday evening next, on ‘‘ The Theory of Mag- 
netism," illustrated by experiments. 


WE have already refeired to the International Ornithological 
Congress which is proposed to be held ın Vienna on April 16-23, 
under the protectorate of the Ciown Prince Rudolf It 1s now 
announced that arrangements are 1n progress for an Inte:national 
Ornithological Exhibition, which 1s to precede the Congiess, 
and which will occupy from Apil4-14 Single specimens 
and collections of living birds of all kinds, mclud:ng domestic 
birds, all apparatus serving for the protection, cultivation, 
breeding, and conveyance of birds, implements used in bird 
catching and bird shooting, falconry, carier-pigeon-post, 
avaries, and bird cages, scientific oLjects and products which 
originate in or refer to the feathered world, will all be included 
ım the programme of the Exhibition All details will be fur- 
nished to mtending exhibitors o1 partakers m theCongress by the 
Secretary of the Vienna Oimthological Society, D: Gustav von 
Hayek, III. Maiokkanergasse 3 Vienna The main subjects to 
be discussed at the Congress are—í(I) An international law 
relating to the better protectiow of birds, (2) the establishment 
of a system of oimitthological observing stations al! ove. the 
inhabited globe, and (3) mvestigations concerning the origin of 
the domestic fowl, and measures for the amelioration of the 
cultivation and breeding of domestic birds generally 
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THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus d ) 
from India, presented by Miss Furmss, two Common Roe 
(Capreolus caprea 9 9) from Dorsetshire, presented by Messrs 
Charles Hambro and J C Manuel Pleydell, a ‘Passerine, Owl 
(Glaucidium passernum), European, presented by Mr. G R 
Lake , 2 Naked-necked Iguana (/esana delicatissimus), a'Banded 
Basilisk (Basthens vittatus) fiom Nicaagua, presented by Mr 
Albert Vidler, two Prairie Marmots (Cynomys ludoncanus) 
from North America, a Shaw’s Gerbille (Ger/i/us saw) from 
North Afiica, a Military Macaw (412 m2itaris) from South 
America, two Iceland Falcons (Merofalco tslandus) from Sweden, 
deposited, a Red-eared Monkey (Cercopithecus ei ytheptis 9) 
from Fernando Po, two Slow Loris (Nyctrcebus tardigradus) from 
the Malay Couatr.es, a Red-eyed Ground Finch (Pico erythro- 
pthalmus) from South America, an Eyebiowed Weaver Bird 
(Ayphantor ms superctiosus) from West Africa, four Asiatic 
Quails (Pe: dula astatca § & 9 9) fiom India, purchased 





OUR ASTRONOMICAL COLUMN 


AUSTRALIAN OBSERVATORIES —The eighteenth Annual Re- 
poit of tne Duector of the Observatory at Melbourne to the 
Board of Visitors (who ın their turn repoit to the Governo: of 
Victoria) has been ıssued The new transit cncle wag expected 
m a shout time, and would find the new circle room ready to 
receive it, but the instrument which had been in use for twenty 
yeais continued to give excellent and tiustwoithy results , never 
theless each year had forced upon Mr Ellery the necessity of 
gieater optical scope for the mendian work The inevitable 
loss of reflective power in the great teleseope imcreases a little 
year by year, but does not yet sensibly affect the work upon 
which 1t 1s employed Indeed, Mi Ellery says, Some photo- 
graphs of famt objects obtained lately are clear evidence of the 
imuense light-gatheung power it still possesses, and of the 
trivial loss occasioned so far by the slight tarmsh apparent ” 
‘The anstrifnent had not been kept quite so closely to itsgpecial 
work—the revision of the southern nebulæ—as before, owing to 
the number of nights occupied with the great comet and in 
experimenting in celestial photomaphy Among the subjects 
of obse.vation Mr Ellery refers to the transit of Venus, the 
Port Darwin. Expedition for determination of longitude of Aus 
tiahan observa*or es, and measmes of differencesyof dechnation 
of the minor planets Sappho and Victorra for determination of 
the solar para.lax, according to the scheme arranged by Mr 
Gill The gieat comet of 1882 was kept in view for 250 days, 
or antl Apil 26 A large portion of the work connected with 
the telegraphic determination of the longitude of Austialian 
observatories fiom Greenwich fell upon the Melbourne esta- 
blishment, which is now assumed to be im longitude gh 39m. 
53 375. E , subject perhaps to some very small correction As 
soon a» the new transit-circle was properly adjusted, 1t was Mr 
Elleiy's mtention to devote it to the revision of a rather large 
catalogue of stars at the request of the ‘‘ Astronomi-cheeGesell- 
Schaft," besides its more special uoik The great telescope would 
be applied more exclusively to the continuation of the ievision 
of Su John Herschel’s nebule, several of which, by the way, 
the Melbourne observers have not been able to find 

Mr H C Russell sends us an lustoiical aecount of the 
Observatory at Sydney and of the observations which preceded 
the etect.on of the presert one im that colony, With the details 
of the actual ooservatoiy the 1eader will be probably acquainted 
thiough the volumes of 1esults which have been issued theie- 
from , that for 1877-78 contains a general view of the bmlding , 
but Mr Russell mentions cucumstances attending the erection 
of the first observatory on Australian soul which are perhaps 
little known He extracts from the ‘‘ History of New South 
Wales,” by Col Collins, the following note —'* Among the 
bwidings that were undertaken shortly after our arrival [that of 
thé fist colonists in 1788] must be mentioned an observatoiy 
which was marked out on the western point of the cove, to 
which tbe astronogucal instiuments weie sent, which had been 
sent out by the Hoard of Longitude forthe purpose of observing 
the comet which was expected to be seen about the end of this 
year The construction SF this budding was placed under the 
direction of Lieut Dawes, of the Marines, who, having made 
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this branch of science his peculiar study, was appointed by the 
Board of Longitude to make astronomical observations in this 
country ” The observatory was erected as soon as the colonists 
landed, But, being found small and mconvenient, a new one for 
the better reception of the instruments and the residence of 
Lieut Dawes was built of stone, for which ample materials were 
found upon the spot 

The comet to which reference 1s here made was that of 
1661, supposed ®© have been identical with the comet of 1532, 
and again expected about the end of 1788 or beginning of 1789 
It 1s not difficult to explain how this body came to be associated 
with the arrival of the first Australian colonists Halley, who 
had calculated the orbits of the comet observed by Apian in 
1532, and that observed by Hevelius 1n 1661, gave very similar 
elemerfs m his Synopsis of Cometary Astronomy,"  Pingré 
considered the comets 1de&itical, and thought he had recognised 
several previous appearances, as detailed in his ** Cometographie,” 
which was published in 1783 Maskelyne appears to have 
adopted Pingré's opinion, and was at the trouble of preparing 
sweeping ephemerides, which he communicated to the Royal 
Society, and we may conclude that it was though his interest 
with the Board of Longitude that Lieut Dawes was supplied 
with instruments and charged with a search for the comet. Mr 
Russell says there 1s no record of what was done at the Dawes’ 
Point Observatory, But since the comet was not observed as 
expected, we may infer there were only negative results to be 
ieported, though Lieut Dawes did occupy himself in other ways 
to assist 1a the progress of the colony 


CHEMICAL NOTES 


THE water supply of Boston (U.S A ) became contaminated 
about a year ago with some substance or substances which im- 
parted to it a feculiafly nauseous odour and taste Chemical 
examination 1esulted in showing a large percentage of ‘‘albu- 
minoid ammoffia," and also that the ‘‘free ammonia? increased 
somewhat rapidly when the water was kept The production of 
ammonia, and also the odour and taste, was finally traced to the 
decomposition of a freshwater sponge (Spongilla gfuviatels, 
Anct )@resent in large quantities on the sides and bottom of one 
of the storage basins, removal of this sponge was followed by 
improvement in the water (see Analyst vin. p 184) 


ProF CLEVE describes, ın the August number of the Foure 
nal of the Chemical Society, methods for extracting and purifying 
the earth semgria. From determinations of the amount of 
sulphate obtained from quantities of this oxide, Cleve deduces 
the number 150 as the atonuc weight of the metal samarium 
Various salts of samarium are described , the metal ıs closely 
allied to didymium, 


HARTLEY showed some time ago (C SF Trans for 1882, 
P 84 et seq ) that the ultra-violet spectia of elements belonging 
to the same series (1n the nomenclature of the petiodic law) ex- 
hibit fairly marked analogies as1egards general character, recent 
observations of the spectrum of beryllium and comparison of 
this spectium with that of allied metals have led Hartley to 
the coztlusion that this metal probably belongs to the gioup 
which contains magnesium, calcium, &c , and not to that con- 
tammg aluminium, scandium, &c But if this is so, oxide of 
beryllium must be represented as BeO, and the atomic weight of 
the metal—about which there has lately been gp much dispute— 
must be taken*as 9 (C S F Trans for 1883, p. 316) 


V. MEYER has recently separated, from benzene oils, a com- 
pound to which he gives the name of 74zophen. The composi- 
tion of this body ıs represented by the formula C,H,,S, 1t presents 
the closest analogy 1n geneial reactions with benzene, yielding a 
sulphonic acid, a methyl derivative, &c , ıt reacts with diketones 
to form highly coloured compounds The further study of this 
interesting compound, now being carried on in Piof Meyer's 
pa tama is likely to lead to important results (Berichte, xvi. 
2i 
29 

OSTWALD has recently made a further advance in his study of 
chemical affinity He has examined the action of acids on 
methylic acetate, determining the velocity-cogfficients of, various 
acids, and from these calculating the relative affinities of the 
acids in terms of hydiochloric acid taken as 100 His results 
are entirely in keeping with the theorj*of Guldbeig and Waage, 
and confirm the supposition that each acid possesses a specific 
affinity constant, The determination of affimty constants for 


gioups of compounds must evidently be a work of preeminent 
importance to chemical science Ostwald’s results, e g for acetic 
and trichloracetic acids, enable us to see that in these constants 
we shall find materials for constructing a theory which will repre- 
sent the connection between molecular structure and reactions as 
resting on a real basis, and not, as 1s done at present, on a purely 
formal conception (F fur pract Chem (2) xxvii. 449). 


A NUMBER of 1edeterminations of atomic weights have recently 
been published The most important are these — 


Thorpe, Ti = 480, Berichte, xvi 3014 
Baubigny, Ni = 58 75, Compt. Rend xcvu 951. 
» Cus 63 46, » , 906. 


b 
abstract in Berichte, xv1 3055 (original 
in Russian) 

208 16, Archiv des Scr Phys, et Nat (3) x. 5 

” Mn 55 07, »» 79 3» 

LI Zn 65 29, Ll )? LH 

» Mg = 24 37, ” » » 
Lowe, Bi = 207 33, Zeitschr, Anal Chem. xxu 489 

Ir is known that Dr Landolt, after laborious researches into 

the refracting power of chemical compounds, arrived at the con- 
clusion that 1t may be expressed, for organic bodies, by a very 
simple equation the refracting power of the compound 1s equal 
to the sum of the same powers of carbon, hydrogen, and oxygen, 
multiphed each by the number of atoms of each of these bodies 
which enter into the compound This law proved, however, 
not to be quite exact with regaid to several organic bodies, and 
the researches of Herr Bruhl established that ın the lower com- 
pounds the refracting power received from the equation must be 
increased by two units for each double pair of atoms of carbon 
These results had been arrived at with liquid compounds As to 
the solid ones, which were the subject of the researches of Dr 
Gladstone, it was desirable to pursue these researches to the 
same degree of accuracy as the 1esearches of Landolt and Bruhl 
M. Kanonnikoff has prosecuted this work on a great many 
solid bodies belonging to both groups of the fatty series, the aro- 
matic series and the group of terebenes and camphors He 
publisheg now in the Amors of the Kazan University and 
(abridged) in the Fou nal. of the Russan Chemical Society (vol, 
xv. fasc 7) the results of his researches, It appears from them 
that the method of determing the refracting power of a sold 
fiom its solution, applied by Dr Gladstone, is quite satisfactory, 
the gissolved body not changing its refrangibility when dissolved, 
and that the laws discovered by Landolt and Bruhl for liquid 
bodies are quite true also with regard to solids This mquiry 
at the same time enables M Kanonnikoff to arrive at most 
interesting conclugions as to the structure of the investigated 
bodies 


THE atomic weight of tellurtum not corresponding to what it 
ought to be according to Prof Mendeléeff's theory of periodicity, 
M Brauner has tried to determine 1t again with greater accuracy. 
The chief difficulty 1s to have the tellurmm free from selenium, but 
this;difficulty has been overcome, and the body has been obtained 
in beautiful crystals As to Beizelius's method for the transfor- 
mation of tellurium into anhydride, M Brauner discovered that 
it is liable to considerable losses, and to avoid them he has had 
to take the most minute precautions The process was controlled 
also by transforming tellurrum into a new salt, Te,O,SO,, and 
by the synthesis of the telluric copper, Cü;Te The results are 
four series of figures varying from 124 94 to 125 40, which would 
give, on the average, an atomic weight of 125, that 1s, 
corresponding to the theory 


WE find, m the last number of the Journal of the Russian 
Chemical Socwety, an interesting theory of solutions, by M 
Alexeyeff, the forces of gravitation, cohesion, and chemical 
affimty bemng considered as three different degrees of one single 
force, which differ from one another only by the distances at 
which the actign of the force is exercised M Alexeyeff asks, 
Which of these two last forces, of cohesion or of chemical 
affimty, 1s manifested in solutions? and pronounces himself for 
the former The simplest cases of solutions are, in fact, those 
where there 1s no chemical affinity between the bodies dissolving 
and dissolved Such cases were well known long since for gases 
and sohd bodies, The solution of gases in solid bodies 1s quite 
analogous to imbibition of solids with liquide, and the much 
gieater solubility of gases in liquids may be easily explained by 
the easier penetration of gases between the molecules of a liquid , 
the law of solubility of gases given by Dalton is perfectly 
agreeable with the supposition that the dissolved gases maintam 
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their own aggregation when dissolved The same is true with 
regard to solutions of liquids The simplest of these 1s the 
solution of phenol and aniline ın water, The stability of the 
compound formed by phenol with anime shows that both have 
no affinity to water Further, M Alexeyeff discusses the ap- 
pheabihty of his theory to bodies which easily pass from 
one state to another, and the relations of water to colloids The 
solutions of liquids in liquids being, on his hypothests, quite 
like emulsions. He 1s engaged now m experiments intended to 
show that the common emulsions have the properties of solutions 


M FLAVITSKY proposes, in the Journal of the Russian 
Chemual Soctety, the following interesting theory of chemical 
affinity According to this theory, the atoms of each simple 
chemical body, when its molecule 1s dissociated, move 1n circles 
parallel to one another, and to a certain plane, the position of 
which 1s constant in space Each chemical element has its own 
plane of motion, and the circles described by the atoms of 
different elements cross one another under different angles Be- 
sides, the atoms of opposite elements (such as metals and 
haloids) move in opposite directions The chemical relations 
between different elements would thus depend upon the magses 
of the atoms, their velocities, their positions on therr orbits, the 
direction of the motion, and the angles between the orbits , while 
the chemical combinations would be nothing more than the 
mutual destraction (or rather equilibration) of the velocities of 
the atoms of the respective chemical elements which enter into 
acombination, This supposition would explain all the variety 
of chemical relations even without a great difference in the masses 
of the atoms and their velocities, a complete stop mght be 
brought only when the orbits are parallel, or the orbits being 
inclined with regaid to one another—when a certain number of 
velocities acting under different angles make together the neces- 
sary resultant This mutual action of the atoms on one another 
could be nmagined—the author says—at a distance, by means of 
the ethereal medium which would be thus the medium of 
transformation of the physical energy mto the chemical one, 





TECHNICAL EDUCATION! * 
GENsRAL OBJECTS 


THE object of the Central Institution 1s to give to London a 

College for the higher technical education, ın which ad- 
vanced instruction shall be provided in those kinds of knowjedge 
which bear upon the different branches of industry, whether 
manufactures or arts 

Just as the Royal School of Mines gives a technical training 
to minmg engineers, so the Central Institupon is intended to 
afford practical scientific and artistic instruction gwiuch shall 
qualify persons to become— 

Y Technical teachers 

2 Mechanical, civil, and electrical enyineets, architects, 
builders, and decorative artists 

3. Principals, superintendents, and managers of chemical and 
other manufacturing works, 

The main purpose of the instruction to be given in this 
Institution will be to point out the application of different 
branches of science to various manufacturing industries , and in 
this respect the teaching will differ from that given in the Un- 
versities and 1n other 1nstitutions 1n which science 1s taught rather 
for its own sake than with the view to its industrial application 
In order that this instruction may be efficiently carried out, the 
Institution, in addition to the lecture theatres and class rooms, 
will be fitted with laboratories, drawing offices, and workshops , 
and opportunities will be afforded for the prosecution of original 
research, with the object of the more thorough traiming of the 
students, and for the elucidation of the theory of industrial processes 


STUDENTS 


It 1s probable that the students seeking adenission into the 
Central Institution will belong to one or other of the following 
classes — 

I Persons who aie training to become technical teachers. 

These will be students entering the C: llege by means of exh - 
bitions under category 2 (4)3*or students selected at the May 
examinations 1n technology who pass with special distinction in 

1 The scheme for the organtsation of the Central Institution of the City 
and Guilds of London Institute, recommended to the Council for adopticn 
at a meeting of the Executive Committee held January 21,| 1884, 1s now 


being circulated We regard the matter as so important, and the scheme so 
perfect 1n 1ts way, that we give it in full 


——- 


the Honours Grade, or teachers of the Institute, registered 
under the scheme of technological examinations, who, during 
certain months of the year, when they are disengaged, will re- 
ceive gratuitous instruction, and will have thesopportumty of 
using the laboratories, collections of machinery, instruments, and 
apparatus with which the College will be provided 

2 Persons not under sixteen years of age who, having passed 
a matriculation or entrance examination, are prepared to take a 
complete course of instruction with a view to some professional 
or industrial occupation These students will probably belong 
to two classes— 

(a) Persons who pay full fees, and will receive 1n this Institu- 
tion an education similar, in many respects, to that which they 
may acquire in one of the technical higifschools of the Continent 

(6) Persons who are received into the Institution from the 
Finsbury Technical College, or otfer sumar colleges in the 
provinces, by means of exhibitions, which will cover the whole 
or part of their educational and other expenses 

It ıs probable that many of the persons ın sub class (4) will be 
select pupils from the public elementary and national schools, 
who, having received a preliminary science training, and dis- 
tinguished themselves at the Finsbury Technical College or 
elsewhere, will proceed to the Central Institution 1n the hope of 
qualifying themselves for some of the higher posts ın engineering 
or manufacturing industry 

3 Persons who, having been already engaged in industrial 
pursuits, desire to attend special courses, with the view of ac- 
quainting themselves more fully with the scientific principles 
underlying their work 


CONDITIONS OF ENTRANCE 


The matriculation or entrance examination for students intend- 
ing totake the ordinary science curriculum, with the view of 
subsequently obtaming a diploma, wiM include mathematics, 
pure and applied, chemistry, physics, drawing, and modern 
languages Whilst considerable freedom willebe allowed to 
students enteimg the College as regards the courses of instruc- 
tion which they desire to follow, a definite scheme of instruction 
will be drawn up for each of the different branches of industry, 
and stud@nts tending to spend two or three years in thgCollege 
and to devote their whole day to :study will be recommended to 
follow the scheme laid down The fee for the courses to be 
pursued by a matriculated student will be about 307, per annum, 
and a fee of about 207 per annum will be charged to students 
wishing to take special courses and to occupy themselves for the 
greater part of the day with laboratory practwe and research 
work With the view of encouraging research work, the 
Institution will be provided with separate laboratories ın which 
the students will have the oppoitunity of working without dis- 
tiaction or disturbance The permission to use these laboratories 
will be reserved for the advanced students who have previously 
passed through the ordinary comses of the College, and for 
non-matriculated students under veiy special circumstances 


SUBJECTS OF INSTRUCTION 

As the object of this Institution is to tiam technical teachers, 
proprietors and managers of chemical manufactories and of 
other industrial works, as well as mechanical, civil and &lectrical 
engineers, architects, builders, and persons engaged in art 
industries, the Institution will comprise five chief divisions, 
viz —(1) Chemical Technology , (2) Engineering, mechanical, 
civil, and electrieal , (3) General Manufactmes , (4) Architecture 
and Building Construction, (5) Applied Art, and the subjects 
of instruction may accordingly be grouped under the general 
headings of Chemistry, Engineering, Mechanics and Mathematics, 
Physics, Manufacturing Technology and Art Inasmuch as the 
Royal School of Mines 1s already established as a traintng school 
for mining engineers, no provision will be made for the instruc- 
tion of students in this branch of industry , and consequently the 
sciences of geology, mineralogy, and metallurgy will not neces- 
sarily be included in the subjects of instruction at the Cental 
Institution 


PROFESSORIAL STAFF 


Chemistry —The main object of the instruction in this depart- 
ment will be to, afford to students facilities for acquiring a 
knowledge of thé highest branches of Chemistry, and of its 
application to such industries as alkali manufacture, the manu- 
facture of artificial coloffing matters, brewing, soap boiling, the 
manufacture of oils and varnishes, dyeing, &c To provide the 
requisite instiuction in this department, Xt will be necessary to 
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have one chief. professor, who shall devote the whole of his time 

“to the work of the Institution, and who will be expected to 
direct and Superintend the students in his department and to 
tram thgm in thé methods of original 1eseaich In addition to 
this appointment, it will be advisable to have two assistant 
professors, who shall respectively take charge of the research and 
of the technica] departments A separate laboratory will be 
placed under the ditection of each professor, and the arrange- 
ments of the building, which provide three large laboratories, 
besides several smaller rooms which may be used as such, render 
possible this division of the work Besides these professors, 
demonstrators, laboratory and lecture assistants and attendants 
will be required to complege the staff ın this department 

Engines ing —The instruction to be given ın this subject will 
have for its object the practical scientific training of persons who 
intend to enter any branch of the engineering profession The 
mstiuction will be adapted to those who have already «pent some 
time in the office of a civil engineer or in engineering works, as 
well as to those who desire to obtain in the College a sound 
theoretical knowledge of the principles of science applicable to 
their future career, and an insight into the practice and manipu- 
lative work in which they will be subsequently engaged The 
professor appointed to take charge of this department will be 
expected to devote the whole of his time to the work of the 
College, and to lecture on such subjects as the strength of con- 
structive materials, the construction. of docks, road+, bridges, 
and roofs , machine designing , hydraulic and other machinery , 
steam-engines, gas-engines, &c He will also be required to 
give instruction ın leveling and surveymg, to superintend the 
laboratory practice of the students ın the testing and engine 
rooms, and to direct ther work in the machine shops and drawing 
offices He will need the assistance of a teacher of machine 
drawing, and of a workshop instructor, besides one or two lab- 
oratory demonstfators, 2nd the necessary attendants to look after 
the engines and machines. Later on, an additional professor 
will be require® to take charge of some of the work ofethis 
depaitment 

Mechanus and Mathematics —Immediately connected with the 
teaching of engineering and physics ıs the instruction required 
by the @udents of a technical college ın mechanics and mathe- 
matics There i little doubt that the student's progress in the 
several branches of engineering depends very much upon his 
possessing such a knowledge of pure and applied mathematics 
as enables him to use ıt as an instrument of his ordinary wok, 
and for this purpose it 1s necessary that his knowledge should be 
10 advance of sth applications of it as he may at any time be 
tequired to make The professor appointed to this po t will be 
expected to give practical instruction m the application of mathe- 
matics and mechanics to the solution of engineering and physical 
pioblems. He will be required to devote the whole of his time 
to the work of the College, and to give courses of instruction, 
illustrated by laboratory practice, on the principles of dynamics 
and of mechanicism, on graphical statics, on desciiptive geometry, 
and on some of the higher parts of pure and applied mathematics, 
He will need the services of two demonstrators to assist in the 
mechanical laboratory and 1n the drawing office. 

Physics —In view of the present and future applications of 
electricity to engineering problems, cons derable importance 
attaches to the character of the instruction to be given under this 
heading The teaching of practical physics has only recently 
been introduced mto schools of applied science, and the number 
of students receiving laboratory instruction 1n this subject 1n our 
own colleges, and in foreign polytechnic schools, is still very 
limited The lage number of students in attendance at the 
courses of electricity in the Finsbury Technical College shows 
that there 1s already a strong demand for struction in the 
practical applications of this important branch of phy ical 
science In order to supply the requisite teaching staff m this 
subject, ıt wil be necessary, in the first mstance, to appoint a 
professor, who shall devote the whole of hus time to the work of 
the College, and who shall be responsible for the work of his 
department This appointment will be supplemented by that of 
an additional professor, whose duties will depend very mich 
upon the particular branch of physics to which the chief pro- 
fessor may devote his attention Whilst 1țe1s highly gesirable 
that every facility should be afforded in the Central Institu- 
tion to students desirmg to becqme electrical engineers, 
of eceiving practical instruction in the theory and 
application of electricity to such technical subjects as tele- 
graphy, electric lighting and the transmission of power, for 


experiments ın which subjects special laboratories will be 
set apart, ıt will be the duty of the chief professor or of 
the additional professor to give courses of lectures on heat, light, 
and sound , to superintend and encourage laboratoiy practice in 
these branches of physics , and to take up from time to time the 
consideration of other technical subjects, such as the principles 
of thermo dynamics ın their application to the theory and work- 
ing of steam-engines, gas-engines, ventilation, &e To complete 
the teaching staff of this department, the professors will iequue 
the assistance of one or moie demonstrators, according to the 
number of students 1n attendance at their laboratories 

Technology —Under this heading is included instruction 1n the 
processes and practical details of various manufactures, some of 
which will be tieated o f by the professors of the several depart- 
ments already referred to, whilst others will need the assistance 
of specialists who will be engaged to give lectures on these sub- 
jects The gentlemen appointed to give these lectures will be 
either the Institute’s examiners in technology, or other persons 
equally well acquainted with the technical details of particular 
manufacturing processes They will be appointed from time to 
timetas required, and will not necessarily form part of the 
permanent staff of the College 

The lectures will probably be of two kinds, according as they 
are delivered during the session or during the long vacation. 
The one course will foim part of the curriculum of the ordinary 
students of the College, whilst the othe: course will be especially 
arranged for the instruction of teachers of the Institute, regis- 
tered under the scheme of Technological Examinations The 
lectures given during the session will be attended by the matri- 
culated students towards the close of their regular course of 
study, those delivered during the recess by teachers of technical 
classe» ın London and the provinces, who will be invited to hear 
them without payment of fee Arrangements will also be made 
by which other persons seeking information on technical matters 
may be admitted to these lectures 

‘The lectures will embrace several of the subjects included in 
the programme of Technological Examinations, such as Alkali 
Manufactuse, Spirit Distilling, Glass Manufacture, Pottery and 
Porcelain, Printing, Weaving, the Manufacture of Cctton, Wool, 
Linen, &c , and will treat of the technical details involved in these 
and other industrial processes For the illustration of the lectures, 
specimens of materials in various stages of manufacture, models 
and diagrams of machinery, will be requn ed , and these should 
be found ready for use in the Museum of Technology, a room 
for which has been provided ın the Institution Facilites will 
be afforded to the lecturers and students for carrying on experi- 
mental work 1n explanation of the lectures , and considering the 
varied character of the work which may have to be performed in 
connection with this department, for which itis impossible to 
make provision at the outset, 1t 19 very 1mportant that here and 
there rooms should be left available to be fitted with such ar- 
rangements and appaiatus as experience may show to be desir- 
able. These lectures will form a special and characteristic 
feature of the instruction to be given in the Central Institution 

Architecture and. Building Construction —To give complete- 
ness to the instruction which this Institution should afford, a 
department of Architecture and of Building Construction should 
be added to these already enumerated The establishment of a 
special school for Architects and Builders would not involve any 
great addition to the professorial staff which 1t 1s suggested should 
be provided for the other departments of the College But as 
the funds at the disposal of the Institute are not sufficient to 
enable the Council to give effect at startmg to a complete 
scheme of higher technical insti uction adapted to all the different 
industries of the country, it would seem advisable at first to 
iestict within certam limuts the work to be carried on in the 
Institution, and to defer for some little time the organisation of 
this special school 

Applud Art «Under this heading instruction might be given 
1n decorative ait, and ın several special branches of applied art, 
particularly in those in which artistic effects are produced by a 
combination of art with processes involving applications of 
science, such as Chromo-lithography, Enamellmg, Photo- 
engraving on Metals, Photo-IRhography and Photography 
Lectures might be delivered on these subjects, and on the scien- 
tific principles connected with them, and the processes them- 
selves might be practically illustrated under the direction of ex- 
perienced teachers in the workshops of the building Lessons 
might also be given in designing for, and in the execution 
of, glass painting, mosaic work, wood and ivory tnlaying, the 
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inlaying of metals into various substances, wocd engraving and 
wood-carving 

Instruction of this kind would be very serviceable 1n creating 
and developing art industries ın this countiy, and it would be 
especially valuable m the training of teachers, and it is hoped 
that means will be found, at a very early date, for giving such 
instruction 

Modern Languages —In view of the increasing importance to 
students of applied science of being able to read foreign scien- 
tific and trade journals so as to understand what 1s being done 
abroad in the particular branch of industry in which they are 
engaged, the students will have the opportumty ın the Central 
Institution of pursumg their studies in the French and German 
languages It 1s true that they might obtain these lessons else- 
where, but 1t 15 found, as a fact, that students very rightly object 
to the loss of time involved in gomg from place to place in 
pursuit of the instruction they require, and commonly neglect 
the lectures which they have not the opportunity of attendmg 14 
the Institution ın which they pass the greater part of their day 
Moreover, students are attiacted to a place of learnmg in which 
they can obtain all the instruction they need For these redtons, 
it 1s thought desirable that teachers of French ard German 
should, as soon as possible, be appomted At the same time it 
1s hoped that, as the teaching of modein languages becomes so 
far improved that students, seehing admission to the College, 
will be able to translate with ease passages from French and 
German into English, the neces«ity of supplementing the tech- 
nical instruction, which the Institution 1s intended to afford, by 
providing for this bianch of education will cease to exist 


COURSES OF INS1RUCTION 


Systematic courses of instruction will be drawn up fo. matn- 
culated studente, which will be obligatory upon those who seek 
the Diploma of the Institute These courses will cover a period 
of three years, and will be vared accoiding to the branch of 
engineering or of manufactuung or art industry for which stu- 
dents are preparing The details of these courses will be best 
settled m consultation with the several professors & but it 1s 
understood that, besides the geneial and special lectures and 
class work already referred to, the imstruction will consist 
largely of laboratory practice in chemistry, mechanics, and 
physics, and that for students who may not previously have 
acquired any manipulative shill, the workshops of the Instiution 
will be available , whilst machine drawing will form an import- 
ant part of the ordinary cuniculum It is hoped, too, that the 
professors will have opportunities of conducting their students to 
some of the different factories and works ın and nea: London 


DIPLOMAS Md 


Itis desirable that the Institute should grant diplomas, ın 
accordance with the power conferred upon the Council by the 
Articles of Association, Sec 51 The diplomas should be o 
two kinds, the Associateship of the Institute, and the Fellow- 
ship of the Institute 

The Associateship should be awarded to students of the 
Central Institution, who shall have gone through the complete 
course of instruction as laid down foi them, and have satisfac- 
torily passed their several examinations Of these exammations, 
the first would be the Matriculation or Entrance Examination, 
and candidates unable to pass it would be recommended to 
spend one year, at least, in some suitable College, 1n prepaiation 
forit A subsequent examination would be held at the end of 
each year on the College work, and the final exammation, at 
which external examiners would be selected to assist the Pro- 
fessors of the Institution, would be essentially practical in 
character The diploma might be granted to students educated 
at any other College affiliated to, or associated with, the Insti- 
tute, who should pass the Matriculation and other examinations 

The Fellowship would be conferred upof persons who, 
having obtamed the Associateship, and spent at least five years 
m actual practice, should produce evidence of havmg done 
some original and valuable research work, or of having other- 
wise contributed to the advancement of the mdustry in which 
they are engaged * 5 


EvENING INSTRUCTION 


Although, at the outset, the education of day students is all 
that can with advantage be attempted, it 1s desnable that, later 
on, the experiment shall be made of giving evening instruction 
1n the Central Institution, 


The instruction so given should consist of courses of lectures 
deahng with some of the applications of science or art to4 
special branches of industry, and serving the double purpose of 
imparting mformation and of showing the :nfportance of more 
systematic technical teaching These lectures should be some- 
what of the character of the Cantor lectures periodically delivered 
at the Society of Arts, and somewhat similai to the well-attended 
and varied courses held at the Conservatoire des Aits et Métiers 
at Paris — Whilst differing from class lessons, they would have a 
distinctly educational value, and, as distinguishing them from 
the Cantor lectures as well as from those given at the Paris Con- 
servatoire, opportunities would be afforded to some of the students 
attending them of themselves doing Jaboratory work on one or 
more evenings of the week It would ve necessary that the 
evening instruction should be so arranged as not to interfere with 
the ordinary day courses 


APPOINTMENT OF CHIEF PROFESSORS 


Should the scheme now proposed for tne organisation of the 
Central Institution be adopted, there are numerous details con- 
nected with ıt which will need to be carefully worked out But 
before entering further into the consideration of these details, it 
is desirable that the chief professors should be appointed, not 
with the view of their entering imme@iately upon their duties, 
but 1n order that the Sub-Committee may confer with them as to 
the courses of instruction to be given, and as to the fittings of 
the several laboratories and class rooms, the preparation of which 
will occupy some considerable time 

It ıs recommended, therefore, that the Committee should at 
once appoint— 

A Professor of Chemistry. 

A Professor of Engineering 

A Professor ofeMechanics and Mathematics 

A Professor of Physics i 

These gentlemen having been elected, the appointment of the 
other professors, the demonstrators, and lecturers on technology 
may be deferred, 1t being understood that some of these ad- 
ditional posts must be filled before the opemng of the first 
session e Meanwhile, however, the work of preparing the fittings 
and of arranging the courses can be advanced . 


MANAGEMENT 


The following Rules have been diawn up for the regulation 
of the educational and admunistrative work of the Central 
Institution — 

I There shall be a Board of Studies, Womposed of the 
Professors of the Institution, for the consideration of all matters 
connected with the education of the students 

2 Any lecturer holding an annual appointment and giving a 
separate course of instruction may be appointed by Sub-Com- 
mittee A asa member of the Board 

3 Subject to a general scheme of instruction to be laid down 
by the Institute, the Boaid shall arrange cow ses of instruction for 
students, and shall recommend to the Institute with respect to 
the appomtment and removal of instructors, teacheis, demon- 
strators, and attendants 

4 The Organising Duecto and Secietary of the “Institute 
shall have a branch office in the Central Institution, and shall 
have a right to visit its classes, laboratories, and workshops, 
and to call fo. any information he may think necessary for the 
use of the Sub-Gommittee A He shall also have a right to be 
present at any time he may think ıt desirable at the meetings of 
the Board, and to take part in the discussions, but without a 
vote 

5 Al communications fiom the Board to the Institute shall 
be made in writing, and shall be addressed to the Organising 
Director and Secretary i 

6 The Institute, at the outset, shall appoint, for the period of 
a year or longer, from among the professors, a Dean, who shall 
preside at the meetings of the Board, and who shall attend any 
meeting of Sub-Committee A at the request of the Sub-Com- 
muttee,or of the Board for consultation on any special business 

7 The minutes of the meetings of the Board shall be recorded, 
and shall be laid on the table at the meetings of Sub Com- 
mittee Å ^" 

8 The cbief clerk of the Centrale Institution shall act as 
secretary to the Board, rgceiving in that capacity his instructions 
from the Dean, and shalltake minutes of the proceedings 

9. The Dean shall consult with the Orgamsing Director and 
Secretary, who thall confer with the Chairman of the Executive 
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Committee, or, 1n his absence, with one of the honorary secre- 
tares, with respect to any ad imizrim arrangement that may 
have to be made requiring the subsequent sanction of Sub- 
Committee A ° 

10. All the admunistrative work of the Central Institution, 
general questions of discipline, and. the superintendence of the 
library and museum, shall be in charge of the Organising 
Dnector and'Secretary of the Institute, who shall act under 
instructions from Sub Commuttee A 





GEOLOGICAL SURVEY OF THE UNITED 
BINGDOM} 


e 
“THE completion of the one-inch Geological Survey Map of 
England and Wales dffo1ds a fitting opportunity for direct- 
ing public attention to the history and progiess of this great 
national undertaking 

As far back as the year 1832 that enthusiastic geologist, 
Henry T De la Beche, began at his own expense to prepare 
geological maps of the mining districts of Cornwall and Devon 
Being impressed with the great public utility of such maps in a 
country deriving so laige a portion of its wealth fiom its mineral 
resources, he applied tg the Government of the day for 1ecog- 
nition and assistance Eventually he and his two or three 
assistants were incorporated as a portion of the staff of the 
Ordnance Survey From this modest beginning De la Beche’s 
genius conceived the idea of founding a great central establish- 
ment in London, 1n which specimens of all the oes and other 
mineral products of the country should be selected and arranged 
for public mspection and reference, and wheie should also be 
preserved copies of the plans of mines and collieues, from 
which it would be possible to learn at any moment what areas 
had been exhausted an& the condition of the abandoned under 
ground workmgs But besides the practical applications of 
science, he contemplated the foundation of a schoo! in whic all 
the sciences concerned in mining operations should be taught by 
the ablest professors m the country, and of a museum in which 
the rocks, minerals, and fossils of the British Islands should be 
thorougaly illustrated and made completely availab& to the 
public for 1nstructton as well as for economic purposes Being 
gifted with indomitable perseverance and no common measure of 
personal tact, he succeeded in impressing his views upon the 
Government By degrees the Geological Smvey was fully or- 
ganised and equipped, and the Mining Record Office and the 
Royal School o Mines were established, De la Beche himself 
becoming the Director-General of the whole scheme The ac- 
commodation afforded him at first ın the buildings in Craig’s 
Court soon proving madequate, Parliamentary sanction was in 
the end obtained for the erection of the present establishment in 
Jermyn Street, which was opened in 1851, and which, as was 
then said by the late Sir Roderick I Murchison, ** stands forth, 
to the imperishable credit of its author, as the first palace ever 
raised from the ground in Britain. which 1, entuely devoted to 
the advancement of science," 

In the meantime, while its offshoots were showing such 
vigorous growth, the oniginal and parent Geological Survey 
was extending its operations over the country The objects 
for which it was created weietwofold In the first place 1t was 
meant to advance geological science by the production of an 
accurate and detailed geological map of the United Kugdom, 
with the neceseaiy sections and descriptive memoirs, and by the 
collection of a full seues of specimens to illustrate the mineralogy, 
petrogiaphy, and paleontology of the various geological forma- 
tions In the second placeit was designed to be “fa work of 
great practical utility bearing on agriculture, mining, 10ad- 
making, the formation of canals and railroads, and other 
branches of nattonal mdusty ” This original conception of 
the object of the Suivey ha» been steadily kept ın view From 
the districts fist surveyed ın Devon and Cornwall the mapping 
was pushed forward into the south west of England, and then 
into South Wales In 1845, the importance of the work having 
now been fully realised by the Government, some changes were 
made ın the orgamsation In particular, the charge of the whole 
scheme was transferred from the Board of Ordnance to the Office 
of Woods and Works „A branch of the Survey was likewise 
equipped for the investigation of the geology of Ireland, where 
some progress had already been madè" by Capt Portlock, R E 
Nine years later—viz in 1854—the operations of the Survey 
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were extended to Scotland, and the whole establishment was 
finally placed under the Science and Art Department, which 
had now been created The basis of the Geological Survey 
map 1s the one-inch map of the Ordnance Survey In Treland 
and Scotland, where Ordnance county maps on the scale of six 
inches to a mule have long been ın existence, the geologists of 
the Survey made use of this larger scale for their field work, 
which was subsequently reduced and published on the one-inch 
scale In England corresponding six-inch Ordnance maps 
having meanwhile appeared, the Geological Survey of the 
northern ‘counties was carned on upon them The surveys of 
the northern coalfields and other mineral tiacts have been 
engraved and published on this larger scale These maps 
embody a mass of accurate information regarding the structure 
and resources of our mineral districts, and have been much 
appteciated by those who are practically interested in the 
development of this branch of the national industry 

The Ordnance Map of England and Wales 1s divided into 258 
squares, known as sheets or quat ter-sheets These can now be 
procured as sheets of the Geological Survey, except those last 
completed, which are now 1n preparation As the whole ground 
has been surveyed, the remaiming maps may be expected to 
appear with no great delay To make the maps fully available 
for the information of the public, sections and memoirs are 
issued The sections are of two kinds One of these, called 
Horizontal Sections, of which 130 have been published, are 
drawn on a true scale of six inches to a mile, the profile of the 
ground being accurately shown by levelling, with the geological 
structure undeineath Many of these sections are accompanied 
by explanatory pamphlets For varous economic purposes, such 
as :ailway-cutting, tunnelling, water-supply, mining, road-making, 
building, and so on, these Horizontal Sections are of the utmost 
value The second kind, called Vertical Sections, are drawn on 
the scale of forty feet to an 1nch, 1n explanation of the detailed 
structure of our coalfields One of the most valuable parts of the 
work of the Survey 1s embodied ın its "Memoirs ” At first these 
were issued in goodly octavo volumes, either embracing a num- 
ber of disconnected essays, some of which, like Edward Forbes’s 
famous paper on the history of the British flora, have become 
classics in geological literature, or devoted entirely to the de- 
scription of a particular area, such as John Phillips’s well-known 
treatise on the Malvern Hills After 1855, when, on the death 
of Sir Hemy De la Beche, SirR I Murchison became Director- 
Gen&al, this form of memoir was postponed 1n favour of shorter 
explanatory pamphlets with which each sheet or quarter-sheet 
wasto be accompamed ‘These were designed to supplement 
the map and sections, and to make their information at once m- 
telligible to the puflic by giving detailed information regarding 
the natural “sections, characteristic fossils, economic minerals, 
&e, meach district It was fully determined, however, that, 
as the Survey advanced, ample moaographs should be prepared 
for each geological formation or important district Among 
the other publications of the Survey are the “ Decades ” 
and “Monographs” of oiganic remains, of which seventeen 
have been issued, the ‘‘ Mineral Statistics of the Mining 
Record Office, which have appeared as an annual volume for the 
last thuty years , and various catalogues and other works, which 
swell up the total separate printed publications of the Survey of 
the United Kingdom to upwards of 270 It ought to be stated 
here that, first under De la Beche, and subsequently under 
Murchison, the work of the Suvey depended largely for its 
efficiency and breadth of view on the Local Ditectoi, Prof (now 
Sir A C) Ramsay, who on Muichison’s death was appointed 
Director-General ın 1872, and continued in that post until his 
1etuement from the service at the end of 1881 He was then 
succeeded by Prof Geikie, who had for more than fomteen years 
held the office of Director of the Survey 1n Scotland, and who 
since his appomtment has pushed on the completion of the one- 
inch map of Epgland and Wales, which 1s now announced by 
him as accomplished The ‘completion of the map of what 1s 
termed the ** Solid. Geology” of England and Wales—that 1s, 
the rocks undeilymg the superficial deposits—terminates indeed 
an important part of the work of the Survey. 

But much remains to be accomplished The one-inch map of 
Tieland will be completed 1n a few yeas, but that of Scotland, 
not having been begun till much latet, and having always had a 
much smaller staff, will requue longer time From the last 
published report of the present Directoi-General we lemn that 


| such of the staff as are qualified for the difficult mountainous 
| area of Scotland wlll be transfered to tbat region as soon as 
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they have prepared their recent work foi the engraver ‘The staff 
retamed in England will have to complete the survey of the 
superficial deposits, which 1s so valuable as a basis for the agri- 
cultural valuation of land as well as foi other [purposes, For 
some years past the%mapping of these deposits has advanced 
simultaneously with that of the rocks underneath them Two 
kinds of maps are supphed to the public, one indicating the 
superficial accumulations, and therefore invaluable as an agricul- 
tural map, and the other showing the ‘solid geology"' or older 
1ocks that lie below The importance of mapping the superficial 
deposits, however, both from an industrial and scientific point of 
view, was not recognised until comparatively recently. Over the 
larger part of the country, therefore, these deposits are not ex- 
pressed upon the Survey maps, and it 1s to the completion of this 
work that one part of the energy of the staff must now be 
directed It will be desirable also to resume the survey of the 
coalfields on the «cale of six inches to a mile, which has been 
temporarily interrupted 1n order to hasten the completion of the 
one-inch map The South Wales coalfield, for example, was 
mapped some forty years ago, and so much has been done in the 
interval towards the development of that vast mineral basin that 
the maps are so antiquated as to be of comparatively little 
practical value We learn from the same report that the most 
important work lying before the Survey in. England and Wales 
1s the geological description of the country As the issue of 
explanatory pamphlets to accompany the one-inch maps was not 
begun until 1857, there 1s a large area of ground of which no 
published account has been given, except on the maps and sec- 
tions Printed explanations of each sheet are now to be supplied, 
and from these and all the data 1n possession of the Survey a 
series of Memoirs or Monographs 1s to be compiled which will 
embrace a generalised view of the geological structure and 
of the minerals and mdustrial resources of the whole country 
Itis the fate of geological maps, as well as of other human 
productions, to get out of date As the nation has ex- 
pended so ungrudgingly to carry on a Geological Survey 
which 1s acknowledged to stand at the head of the geological 
surveys of the world, ıt would be worse than folly ‘to lose the 
benefit of all this expenditure by allowing the maps f» become 
obsolete New openings are continu uly being made which throw 
fresh light on what lies beneath u~ It will be the duty of Parlia- 
ment to see that a permanent staff, which need not be a large or 
costly one, 1s always retained for the purpose of keeping the 
maps up to date Meanwhile it 1s pleasant to see that the york 
of this worthy national enterprise 1 being carried on with vigour, 
and that its staff are fully alive to the importance of the duties 
that still he before them 


THE ORIGIN OF THE SCENERY OF THE 
BRITISH ISLANDS! 


THE Scottish Highlands must be looked upon as the relics of 
an ancient tableland cut out of h.ghly crumpled and plicated 
schists Among the eastern Grampians large fragments of the 
plateau exist at heights of more than 3000 feet, forming wide undu- 

lating plains terminating here and there at the edge of precipices 
In the Western Highlands, the erosion having been more pro- 
found, the ridges are narrower, the valleys deeper, and 1solated 
peaks are more numerous It is the fate of a tableland to be 
eventually cut down by running water mto a system of valleys 
which are widened and deepened, until the blocks of ground 
between are sharpened into ridges and trenched into Separate pro- 
minences The Highlands present us with far advanced stages 
of this process In the youngest of British tablelands—that of the 
volcanic region of Antrim and the Inner Hebrides—we meet with 
some of the earlier parts of the change That interesting tract of 
our islands reveals a succession of basaltic sheets which appear 
to have spread over the wide valley between the Outer Hebrides 
and the mainland, and to have reached southwards beyond 
Lough Neagh Its original condition must have been like that 
of the lava-fields of Idaho and Oregon—a sea-hke expanse of 
black basalt stietching up to the base of the mountams What 
may have been the total thickness of basalt cannot be told , but 
the fragment remaining ın Bene More, Mull, 1, more than gooo 
feet thick So vast has been the erosion since older Tertiary 
time that the volcanic plateau has been trenched in every direc- 
tion by deep glens and arms of the sea, and has been reduced 
T Abstract of the third of a course of lectures given at the Royal Institution, 
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to detached islands It 1s strange to reflect that all this revolu- 
tion in the topography has been effected since the soft clays and 
sands of the Lcndon Basin were deposited . 

The intimate relation of a system of valleyseto a system of 
dramage lines, first clearly enunciated by Hutton and Pfayfau, 
has received ample illustrations from all parts of the world 
Yet the notion 15 not yet extinct that m some way or other 
valleys have been as much, if not more, dejermfned by subter- 
ranean lines of dislocation as by superficial erosion Some 
favourite dogmas die hard, and though this dogma of fractwe 
has been demol shed over and over again, 1t every now and then 
reappears, dressed up anew as a fresh contribution to scientific 
progress We have only to compare the surface of a much dis- 
located region with its underground “structure, where, that has 
been revealed by mining operations, as in our coal-fields, to see 
that valleys comparatively seldom, ahd then only as it were by 
accident, run along lines of dislocation, but that they everywhere 
cut across them, and that faults rarely make a feature at the 
surface, except indirectly by bringing hard and soft rocks against 
each other 

In Bntam, as in other countries, there 1s a remarkable 
absence of co.ncidence between the main” drainage system 
and the geological structure of the region. We may infer 
from this fact that the general surface, hefore the establishment 
of the present crainage system, had been reduced to a base-level 
of denudation ander the sea, the origmal mequalities of con- 
figuration having been planed off urespective of structure , or at 
least, that the present visible rocks were buried under a mass of 
late: unconformable and approximately level strata, on the un- 
equally upraised surface of which the present drainage system 
began to be tiaced Where the existing watershed coincides 
generally with the crest of an anticline, its position has obviously 
been fixed by the form of the ground produced by the plication, 
though occasionally an anticlme may have bean deeply buried 
below later rocks, the subsequent folding of which along the 
samg line would renew the watershed along its previous trend 
Where drainage lines coincide with structure, they are probably, 
with few exceptions, of secondary origin, that is, they have 
been developed dung the gradual denudation of the country, 
Since th@existing watershed and main drainage lines 0@ Britain 
are so independent of structure, and have been determined 
chiefly by the configmation of the surface when once more 
brought up within the influence of erosion, it may be possible to 
restore m some degiee the general distribution of topography 
when they were begun 

One of the most curious aspects of the denudgtion of Britain 
4s Its extraordinary mequality In one region the framework of 
the land has been cut down into the very Archean core, while 
1n the immediate vicinity there may be many thousands of feet of 
younger strata which have not been removed This inequality 
must result from difference in. total amount of upheaval above 
the base-line of denudation, combined with difference in the 
length of exposure to denudation As a rule the highest and 
oldest tracts wil. be most deeply eroded Much of the denuda- 
tion of Britain appears to have been effected in the interval 
between the close of the Carboniferous and end of the Triassic 
period This was a remarkable terrestrial interval, durmg part 
of which the clrnate was so arid that salt lakes were formed 
over the centre of England Yet the denudation ultimately 
accomplished was enormous, thousands of feet of Carbomferous 
rock being entn aly removed from certain areas, such as the site 
of the present Bristol Channel An interesting analogy to this 
condition of things is presented by the Great Basin and adjoining 
tracts of Western America, where at the present time great 
audity and extensive salt-lakes aie accompanied by great 
erosion, 

This deeply-eroded post-Carboniferous land was eventually 
screened from further degradation, either by bemg reduced 
through denudation to a base-level or by being protected by sub- 
mergence It was to a luge extent covered with Secondary 
rocks, though the covering of these may have been but thin 
over what are now the higher grounds, The present terrestrial 
areas emerged a: some period later than the Chalk. In England 
there were three tracts of Jand—Wales, the Pennine Chain, and 
the Lake District., The eastern half of the county, covered 
with Sefondary rocks, was probably the last portion to be up- 
lifted above the sea , hence the watersheds and dramage lines in 
that tract may be regardet as the youngest of all 

The history of some of the valleys of the country tells the 
story of the denudation The Thames is” one of the youngest 
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uivers, dating from the time when the Tertiary sea-bed was raised 
into land Ourgimally its source probably lay to the west of the 
existing Jurassic escai pment of the Cotswold Hills, and it flowed 
eastward before the Chalk escarpment had emerged By degrees 
the Chalk downs have appeared, and the escarpment has re- 
treated many meles eastward. The river, however, having 
fixed 1t? course in the Chalk, has cut its way down into it, and 
now seems as 1f it had broken a path for itself across the escarp- 
ment As all the escarpments aie creeping eastward, the length 
and drainage afea of the Thames are necessarily slowly diminish- 
mg. The Severn presents 2 much more complex course, but 
its windings across the most varied geological stiucture are to be 
explained by its having found a channel on the rising floor of 
Secondary rocks between the base of the Welsh hills and the 
nascent Jurassic escarpments The Wye and Usk afford remark- 
able exargples of the trenching of a tableland The Tay and 
Nith are more intricate in their history. The Shannon began 
to flow over the central Irfh plam when it was covered with 
several thousand feet of strata now removed In deepening its 
channel ıt has cut down into the range of hills north of Limerick, 
and has actually sawn it mto two 





SCIENTIFIC SERIALS 


THE American Journal of Science, January, 1884 —The effect 
of a warmer climate oif glaciers, by Capt C E Dutton The 
author fully discusses the theory of those who argue that the 
more copious snowfall required for a more extended system of 
glaciation implied more atmospheric moisture, greater evapora- 
tion, and a generally higher temperature, in fact, a warmer 
climate than at present, due probably to a greater rate of sola 
radiation He concludes that the possibility of obtaming a 
greater snowfall by a warmer climate would be necessarily 
Immited to the Arctic regions, or to altitudes far above the pre- 
sent snow lne., Elsegvhere a higher temperature would add 
to the rainfall, and actually dimmmish the snowfall The advo- 
cates of the thegry have failed to perceive that the additional 
moisture postulated could fall only as ram Not until thé air 
has discharged as rain all the moisture 1n. excess of the quantity 
which saturates it at zero, can ıt begin to yield snow.—On the 
applicatyyn of Wnight’s apparatus for distilling, to theefilling of 
barometer tubes (one illustration), by Frank Waldo —Account 
of a new method of measuring the eneigy expended on or ren- 
dered by adynamo or a magneto machine in connection with 
the production of electricity ina laige way, by C. F Brackett. 
—On some points in climatology a rejoinder to Mr Croll, by 
Simon Newcom], The assumed lower mean temperature of the 
northern hemisphere at some former geological epoch 1s attri- 
buted by Mr. Croll to a greater eccentricity of the earth’s orbit, 
combined with a position of the perihelion near the northern 
solstice, causing a short perihelion summer and a correspondingly 
long aphelion winter To this the author replies that too little 
1s known of the laws of terrestrial radiation of heat though the 
atmosphere to justify the establishment of any theory of the 
glacial epoch, and that, ın any case Mr Croll fails to show why 
the mean temperature should be different at the supposed periods 
Hence the conclusion, not that Mr Croll's theory 1s false, but 
that it as not proven —An account of some recent methods 
of photographing the solar corona without an echpse, and of 
the results obtained (one illustration), by Dr W Huggins — 
Ellptcal elements of comet 1882 I, by F. J Parsons —The 
Minnesota Valley in the Ice Age, by Warren Upham —On the 
so-called dimorphism 1n the genus Cambarus, Wy Walter Faxon 
—Evolution of the American trotting horse, by Francis E 
Nipher In reply to the criticism of Mr W H Pickering, the 
author argues that the known facts are not opposed to the conclu- 
sion that the trottmg horse may finally trot his mile m about the 
same time that the running horse will cover the same distance — 
On the origin of jointed structure, by G N, Gilbert —A theory 
of the earthquakes of the Great Basin, by the same author 


Revue d' Anthropologie, tome vi fasc. 4, Paris, 1883 —The 
larger portion of this number ıs devoted to M Mathias Duval’s 
lecture on Transformism, of which two parts have glready 
appeared in the earher fascicules of the Revue fo. 1883 For 
Enghsh readers generally the address lacks the interest of 
novelty, as 1t ıs little more than an expositions of the works and 
opimons of Dawin and, of the principal authorities, chiefly 
English, who:e observations corroborajg his views It is satıs- 
factory, however, to find that, while maintaining with patriotic 


zeal Lamarck’s claim to be regarded as the originator of the 
theory of evolution, M Duval recognises ın Darwin the one 
man who, through varied yet profound scientific acquirements, 
intellectual qualifications, and special personal and social condi- 
tions, was alone capable of giving to novel conclusions of such 
extraoidinary significance the authoritative force and stability of 
a true science —On so-called Wormian or supernumerary bones 
m domestic animals, by M Cornevin, Professor in the Lyons 
Veterinary College The author finds that while ın man such 
bones are generally cranial, in animals they are facial, and he 
believes him:elf justified ın drawing from his observations two 
important conclusions (which, however, need support) that in 
animals the Wormians appear some time after birth, deve- 
loping more and more with age, and that they are of frequent 
occurrence in the less carefully bred races, while they 
are very rarely found in the hugh breeds of horses, oxen, sheep, 
pigs, &c —On the Kalmuks, by M Denther The author, who 
is a native of the regions which he describes, has made the 
presence of an encampment of Kalmuks in the ‘‘ Jardin d'Accli- 
matation,” at Paris, the occasion for bringing together all the 
most reliable historical, geographic, ethnic, and socio-physical 
data ın connection with this people, whose various migrations, 
inclyding their great exodus from the 1egion of the Volga in the 
eighteenth century, he treats at great length, He considers the 
oblique opening of the eye, which most writers accept as an 
ethnic characteristic, as of httle scientific value, sinceit 1s not of 
specially frequent occurrence among pure Mongols such as are 
the Kalmuks, but he recognises, on the other hand, that such an 
ethnological pecuharity 1s to be found in a peculiar intioversion 
of the upper eyelid which m young Kalmuk children has often 
the effect of obliterating the eyelashes, while the general nar- 
rowness of the opening imparts a triangular form to the eye. 
Black, scantily developed hair, dark brown eyes, shghtly yellow 
skin, and a stature somewhat below the mean (the adult Kalmuk 
presenting the proportions of Europeans of thirteen to fourteen 
years of age), constitute the chef physical characteristics of the 
Mongol race The paper, which is illustrated. by an admirable 
map of the Koughees and Kirghees teriitories of South Russia 
and West Thibet, will be continued in a subsequent number 


Sournab of the Russian Chemical and Physical Society, vol xv. 
fasc 7 —On the relations between the refracting power and the 
chemical constitution, by S Kanonnikoff,—On the velocities of 
chemical reactions, by A  Potyhtzm. The thermo-chemical 
equivalents obtained separately for several pairs of elements 
allove to foresee only the direction which will be taken by the 
reaction when they are brought together, the heat disengaged 
by one pair of elements brought into reaction ın the presence of 
other bodies, which are also liable to chemical modifications, 18 
not equal to the whole of the thet mo-chemical work of the parr, 
a part of ıt keing employed for chemical work in the accessory 
bodies, the thermo-chemical equivalents are proportionate to 
the velocities during the first moments of the reaction —Sketch 
of the present state of the theory of explosive substances, by S. 
Tcheltsoff The actual tendency of the technics to substitute 
determined chemical combinations, instead of the mixtures 
which were used at first as explosives, 1s quite rational Not only 
the decomposition goes on with more regularity na chemical com- 
pound, but also the potential energy 1s greater —On the chloride 
of pyrosulphuryl, by D  Konovaloff —On the cause of the 
changes 1n the galvanic resistance of selenium under the influence 
of hght, by N. Hesehus. The author concludes in fav: ur of 
the dissociation transmitted into the interior of the body as the 
cause of this change, and, following the hints of Mes rs Bidwell 
and Siemens, tries to prove it by mathematical aigu ments — 
Notes on radiophony, by M Gentch, and on resounding 
tubes, by M Bachmetieff. 


Zeitschrift fur wissenschaftliche Zoologie, vol xxxix Pat 2, 
November 6, 1883, contains —Researches on the brain struc- 
tures in Petromyzons, by Dr F. Ahlborn (plates 13-17) A 
very excellent apd detailed memour, based chiefly on the brain in 
Peiromyzon planeri and P, flwvratiis —On the biology and 
anatomy of Clone, by N Nassonow, assistant in the Zoological 
Museum of Moscow (plates 18 and 19) These investigations 
were carried onat the biological station at Sebastopol, and on 
an apparently new form called Cestationvs, found in the shells of 
Ostrea adriatica, 1n 1t the oscula are prominent orange-coloured 
Branching plasmodia were traced through the shel)-structure, 
reminding one of the mycelial threads of a fungus —Contribu- 
tions to the histology of the Echinoderms, by Dr Otto Hamann 
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(part 2) —The nervous system of the Holothuria pedata 
Cuvier’s organ. The nervous system and sense organs of the 
Holothuria apedata (plates 20-22) —On some new (<pecies of 
Thalassema, by Kurt Lampert, Erlangen 

Vol xxxix Part 3, December 21, 1883, contams —On the 
Rotifers of the environs of Giessen, by Karl Eckstein, natural 
history student, Giessen (plates 23-28), enumerates and describes 
in detail fifty species (one new genus Distyla, with two new 
species, D. gzessenszs and D ludwigu) A list of all known 
genera is given, with a general description of the anatomy, 
development, and habits of the group A verv complete biblio 
graphy ıs appended —On the digestive apparatus of the 
Decapods, by D: F Albert (plates 29-31, and woodcuts), 

Vol xxxix Patt 3, December 31, 1883, contams —On 
Bucephalus and Gasterostomum, by Dr H Ernst Ziegler 
(plates 32 and 33) (Bucephalus poly morphus was found in con- 
siderable quantities in Anodonta ‘nutabilis) —On the central 
nervous system in Lereplaneta orientalis, by Dr. Max Koestler 
(plate 34) —Ou the varieties of the cerebral fissuies ın Lepus, 
Ovis, and Sus, by Dr. Victo Rogner (plate 35) —On the 
structure and fissiparity of Cienodr:ius monostylus, sp nov , by 
Max Graf Zeppelin (plates 36and 37) —On thenervous system of 
the snout and upper lip m oxen, by Ivan B. Cybulsky (plates 38 
and 39) —On the anatomy and physiology of the proboscis in 
Musca, by Dr Karl Kraepelen (plates 40 and 41) —On the 
connective tissue of the eprphyses in Plagiostomes, Ganoids, and 
Teleostea, by Dr J. Th Cattel 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, January 10 —'* On the Amount of Light 
Reflected by Metallic Surfaces" By Sir John Comoy, Bart , 
M A. Communicated by Piof Stoxes, Sec RS 

In a paper which Prof Stokes did me the honour of commu- 
micating to the Royal Society, and which appeared in the 2yo- 
ceedings, vol xxxv p 26, I gave an account of some experiments 
I had made on the amount of light reflected by polished metallic 
surfaces when ordinary unpolarised light was incident upon them 

The light of a paraffin lamp fell either dnectly, or efter 1eflec- 
tion from thé metallic surface, on a photometer, and the readings 
weie made by altering the distance at which another similar lamp 
had to be placed from the photometer in order to produce an 
equal illumination 

I have 1epeated the expeiiments with the steel and spegulum 
metal mirrors with polaused hight The polish of the tm and 
silver mirrois bemg defective, 1t was not thought worth while to 
re-examine them 

The general arrangement of the apparatus gemained the same, 
but m order to obtain a more intense light, a magie lantern (the 
one known as the ‘‘ Sciopticon” being used) was substituted for 
the paraffin lamp carned by the goniometer 

The metal plates were clamped to the vertical stage, and thew 
adjustment exammed by placing a second, or analysing, Nicol in 
the path of the reflected light and crossing the Nicols, the former 
being placed with its principal section either in or perpendicular 
to the plane of incidence, and adjusting the stage screws till the 
light reflected fiom the plate was completely extinguished 

The experiments weie made in the manner described m the 
former paper, the light being polarised in, or perpendjcularly to, 
the plane of incidence by the Nicol — It was found that the illu- 
immation of the paper varied with the position of the Nicol, bemg 
always greatest when the hght which fell on the paper was 
polarised in the plane of incidence 

Four sets of observations and ther means, made with the steel 
and speculum metal murrors, are given m the tables 


TABLE I —Sveel, with Light Polarised in the Plane of Incidence 


Angle of 
incidence A B c D Mean 
o . 

30 57 OI 6167 63 o6 61 o5 60°70 
40 61 73 64 04 68 18 62 90 64 21 
50 653I 6741 7197 6941 6852 
55 6876 704 
60 7088 7455 7796 7431 7442, 
65 7722 7602 8140 74983 7737 
70 81 48 80 77 85 22 81 57 82 26 
75 84 09 84 92 90 32 84 71 86 ox 
80o | 8458 86 34 9I 55 89 o1 8787 
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TABLE II —Steel, with Light Polarised Perfeudwularly to the 
Plane of Incidence 


Angle of 

incidence A B C D Mean 
30 4927 5053 5367 4728  *5019 
40 4553 4539 4979 4440 4638 
50 4045 4124 4347 3878 4098 
55 37 47 37 34 
6o 3554 3379 3690  Á 3289. 3478 
65 2957 2888 3197 2970 3003 
70 25 69 26 61 27 72 26 14 26 54 
75 2371 25 55 25 38 2430 2473 
80 26 29 26 46 27 60 26 04 26 60 

TABLE III — Speculum Metal, with keght Polarised in the Plane 
of Inerdenc? 

Angle of 

incidence A B e D Mean 
30 6458 6409 6337 6618 6455 
40 67 76 68 22 65 14 69 86 67 74 
50 7265 7223  Á 6904 7190 7145 
60 76 63 78 65 77 57 77 95 77 70 
65 79 65 79 68 79 44 81 26 80 or 
70 8309 8123 8494 8390 8329 
75 8294 8420 86 93 88 o1 85 52 
80 87 52 86 78 9096 e 8972 88 74 


TABLE IV —Speculum Metal, with Light Polarised Lerpendici- 
larly to the Plane of Incdence 


Angle of 

incidence A B Cc D Mean 
30 5931 5786 5933 5963 59 16 
40 5330 5401 5641 5429 5450 
50 4947 5144 4901 4969 5005 
6o — 4150 4330 4402. 4383 4318 
65 3995 3912 4050 * 4085 4010 
70 3827  Á 3584  Á 3742 3829 3745 

e 75 3620 3445 3684 3589 3584 
8o 40 5I 38 67 41 22 4I I5 40 39 


The amount of hght which, accordmg to Cauchy's theory, 
ought toehave been 1eflected by the mirrors was caleujated out 
by the formula, the principal incidences and azimuths for the 
two mirrois having been determined— 

p= 6° + cos? z — 20 cos e cos z 


8? + cos? z + 20 cos e cos z 
and 


12 = 8 cos? 2 + 1 — 28 cos e cos? 
8? cos! z + 1 — 20 cos e cos z 


and the observed and calculated 1esults are set forth n Tables 
V and VI 


TABLE V —Amount of Light Reflected by Steel Mirror 





Observed Calculated 

—_ ~M 

i J I? J? I? 
3o 60 70 50 19 63 17 54 95 
40 64 21 46 28 66 44. 5I 31 
50 68 52 40 98 7o 80 42°09 
60 74 42 34 78 76 72 39 24 
65 17 37 30 03 79 52 35 32 
70 82 26 26 54 83 04 31 62 
75 $6 or 24 73 8685 . 29 46 
80 87 87 26 60 90 97 32 39 

TABLE VI —Amount of Light Reflected by Speculum Metal 
Mirror 
Observed Calculated 

——— n ` 

" J^ I? J? I? 
30 64 55 59 16 69 78 62 82 
40 67,74 54 50 72 53 59 74 
50 71 45 50 05 76 18 55 37 
60 77 70 43 18 80 77 49 59 
. 65 80 of 40 IO 83 42 46 38 
70 83 29 37 45 86 32 43 53 
75 85 52 35 84 89 44 42 29 
&o 8&74- . 4039 92 77 45 88 


es 
As far as regards the general character of the phenomena the 
agreement 1s complete andın accordance with the observations of 
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M. Jamin, but the actual values of the observed intensities always 
fall short of the calculated mtensities, the difference bemg least 
with the steel mirror 

The polish of the miriors was examined at the end of the 
experiments by the method suggested by Piof Stokes, and 
described 2n* the pipe already referred to, both the mirrors 
stood the test satfsfactorily, the polish of the steel being very 
slightly the best 

"These experiments appear to show that the generally received 
formule foi megallic reflection are approximately correct, but 
that the actual intensty of the reflected light 1s always less than 
the theoretical intensity, and that therefore, unless this be due to 
defects in the metallic suifaces, the formule do not completely 
express the laws of metallic reflection, If, as appears to be the 
case, a change ın the reflective power of a plate can occur with- 
out any change in the valles of the principal incidence and 
azimuth, 191s necessary to regard the formule as only approxt- 
mately true, and there 1s addigonal reason for thinking that, as 
Prof Stokes has suggested, three constants are required to define 
a metal optically 


Linnean Society, February 7 —Sır J Lubbock, Bart, 
president, in the chair —Mr Henry Groves of Florence and 
Mr F L Keays of Cobham were elected Fellows —Mr F O 
Bower showed specimens of the leaf of Tomera menzesu, with 
adventitious buds situated at the base of the lamma These 
buds appear at the same pomt in all the leaves, and under nor- 
mal circumstances, so that their development seems to be a 
constant character of the species Then oim 1s exogenous, 
and the buds are found already present at the peitod when 
ligaification of the xylem of the young vascular bundles begins 
Mr Bower compared this development with that already known 
m Cardamine pratensis and Athyrusus ternatus —There was 
exhibited, on behalf of Mr Aithur C Cole, a box containing 
mounted preparations illustrative of his ** Studies ın Microscopic 
Science,” a work devoted to animal and vegetable histology, now 
being issued ın pagts —Aenote on the gemme of Aulacommon 
palustre was read by Mi. F O Bower Specimens kept in a 
warm and damp gtmosphere flourished well, but showed no si 
of sexual organs It was found, however, that the ordinaiy 
vegetative axes often. bore towards their apices structures which 
were undoubtedly of a foliar nature, with a special adaptation 
for effectyng asexual or vegetative reproduction of the plant 
Indeed, these gemmz were found to be capable of immediate 
germination when laid on damp soil or even floating on water — 
The second pait of the Rev A, E Eaton’s monograph on the 
recent Ephemeridze or mayflies was 1ead 1n abstract, its contents 
being a desciiptive account of the genera and species from 
Potamanthus to (e inclusive —Another paper taken 1n 
abstract was-by the Rev A M Norman, on European and 
North Atlantic Crustacea In this an attempt has been made to 
gathe together all the present known and recorded forms of the 
group Notices of many of the species are only to be found in 
obscure periodicals, &c , difficult of access almost in every lan- 
guage , consequently, since the production of Milne-Edward's 
** Histoire Naturelle des Crustaces " 1n 1834, the numbers have 
increased nearly threefold—revision therefore being lughly 
necessary —Mr B T Lowne gave an interesting communication 
embodymg his researches on the compound vision of insects 
He compares the structures of the simple ocellus with those of 
the compound ocellus (common 1n larval insects), and with those 
of the compound eye The compound eye, according to him, 
1s but composed of aggregated compound ocelli, or one ofthe latter 
in the larval insect 1s merely equivalent to a smgle segment of a 
compound eye .He refers to the development ofthe compound 
eye, and points out that m many larvæ during the moulting 
stages the “segregate ’ retina 1s finally ieplaced by another 
He describesa deep, spindle-hike layer in intimate connection with 
the nervous structures, and which layer he regards as playing an 
important part ın the phenomena of compound vision rather 
than that this kind of vision 1s solely dependent on the number 
of corneal facets 

Mathematical Society, February 14 —Piof Henrici, 
FRS., president, and subsequently Sir J Cockle, FR S, 
vice-president, in the chair —Messrs A B Basset and D 
Brocklebank were admitted into the Society —The ífollówing 
commumeations were made —On the intersections of a triangle 
with a circle, by H M Taylor —On the difference between the 
number of (47 + I) divisors and the nunfber of (4? + 3 
divisors of a number, by J W. L Glaisher, F RS —On a 
general theory, including the theories o? systems of complexes 





and spheres, by A Buchheim —Prof Sylvester, F R S , made 
some remarks on matrices with 1eference to nonions, &c (sse 
forthcoming paper in the American Journal of Mathematics), 


Chemical Society, February 7 —Dr W. H Perkin, pre- 
sıdent, ın the chaw —It was announced that a ballot for the 
election of Fellows would be held at the next meeting of the 
Society (Februaiy 21) The followiog papers weie read —On 
the expansion of liquids, by D Mendeléeff, translated from 
the Russian by B Brauner In this paper the author, principally 
from datafurnished by Thorpe (Chem Soc Journ, Trans , 1880, 


P 141), gives the equation 7 = 





as expressing approxi- 
aq 3s expressing app 


mately the expansion ofliquids x 1s named the **determinator 
of expansion,” It 1s a coefficient characterising each liquid, just 
as each liquid has a specific gravity, boiling pomt, &c The 
author states that the above expression, although many hquids 
deviate slightly from it, 1s sufficient in the majority of physico- 
chemical investigations —Reseaiches on secondary and tertiary 
azo-compounds, by R Meldola, No 2 The author describes, 
1n continuation of his former researches, the action of diazotised 
paranitraniline upon tertiary monamines In the case of di- 
methylaniline the resulting product ıs paramtrobenzenazo- 
dimetylanlime This, on reduction with ammonium sulphide, 
furnishes an amido-compound, which is a most delicate test for 
mitrous acid The nitro-azo compounds of the meta-series could 
not be 1educed by ammonium sulphide without complete decom- 
position The author concludes that the -naphthylamine 
compounds of para- and meta-nitrodiazo-benzene do not contain 
an amido group, as they yield with mitrous acid nitroso deriva- 
tives —Note on the nitrogenous matters in grass and ensilage 
from giass, by E Kinch The author has determmed the 
albuminoid and non-albuminoid nitrogen ın a sample of grass 
and ın the ensilage made from the grass _ In the grass 9 per cent 

of the nitrogen was non-albuminoid , 1n the ensilage 55 per cent 

of the mtrogen was non-albuminoid The albumimoids were 
determined by the phenol, the copper hydrate, the mercuric 
hydiate, and the lead hydrate methods The author points out 
the importance of this serious ditamution in the albuminoids, 
with 1eference to the food-value of ensilage —On the influence 
of the tempgatme of distillation on the composition of coal-gas, 
by L T Wight The author finds that more gas 1s obtained 
at high temperatures, but that it contains more hydrogen and 
less hydrocarbons 


Physical Society, February 9 —Prof R. B Clifton, presi- 
dent, 18 the chan —Annual General Meeting —The motion to 
make past presidents permanent vice-presidents was carried, and 
the articles of the Society altered accordingly —Prof. Chfton 
read a report on the business of the past year, which showed 
tnat steady work hadebeen done by the Society Dr Atkinson 
read the balawce-sheet, showing a flourishing condition of the 
Society A proposal to adopt certain letters to indicate mem- 
bership of the Society when placed behind the name was, on 
the motion of Prof G Forbes, supported by Prof Adams, 
Prof McLeod, and others, held in abeyance for the present. 
The officers and Council for the ensuing year were then elected, 
and were as follows —President Prof F. Guthne, FRS , 
Vice-Presidents Profs R. B. Chfton, FR S, W. E Ayrton, 
F.R S, W. Chandler Roberts, F.RS, Dr J. Hopkinson, 
FR.S, Lord Rayleigh, FR S., Secretanes Prof A W 
Remold, M.A, Mr W Baily, MA , Treasurer Dr E 
Atkinson , Demonstrator Prof F. Guthne, othe: Members of 
Council Mr Shelford Bidwell MA, LLB, Mr C. W. 
Cooke, Prof F Fuller, Mr R T Glazebrooke, F R S , Mr. 
R J Lecky, F R.A S., Prof H McLeod, FR S, Dr Hugo 
Muller, FRS, Prof J Perry, Prof. S P. Thompson 
Honorary Membe,, Prof H A Rowland Prof, Clifton then 
resigned the chair to Prof Guthrie, whose zeal for the Society 
he warmly praised. Prof Guthrie expressed his high apprecia- 
tion of the courtesy and kindness of the retiring President while 
inthe char Mr W Lant Carpenter proposed a vote of thanks 
to the Lords of the Committee of Council on Education , Mr 
Whipple moved the cordial thanks of the meeting to Prof Clifton, 
Mr Griffith and Prof Adams proposed a vote of thanks to the 
secretaries, demonstrator, and treasurer , Prof G C. Foster 
proposed a vote of thanks to the auditors —The meeting was 
then résolved into an ordmary one, and the Secretary read a 
paper by Dr O J. Lodge and J. W Clark on the phenomena 
exhibited by dusty am in the neighbourhood of strongly- 
illuminated bodies, which we hope to print next week. 
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Mineralogical Society, February 12 —Rev Piof Bonney, 
F RS, president, m the char —Messrs T Vaughan Hughes 
and W Semmons were elected members, and the Grand Duke 
of Leuchtenberg, M E Bertrand, and Prof von Lang, cor- 
responding members —The followmg papers were read —Note 
on a case of replacement of the quartz constituent of a gramte by 
fluor spar, by the President —On an arsenical copper 01€, 
* gaibyite,” from Montana, U 5 A, by Mr W Semmons —On 
an altered sidente from Alston Moor, by Dr C. O Trechmann 
— Notes on a pierite (Palocopicrite) and other rocks from Gipps 
Land, and aserpentine fiom Tasmania, by the President —Prof 

udd, on invitation. by the President, submitted some slides of 
dust from the volcano of Krakatoa, which were exhibited under 
the microscope, and explained the principal features noticeable 
in these deposits —The President exhibited some slides of dust 
from Cotopaxi, which had fallen on Chimborazo at the time that 
Mr Edward Whymper was ascending the latter mountain 


SYDNEY 
Royal Society of New South Wales, December 5, 1883 
—Hon Piof Smith, C MG, president, im the chair —Thiee 


yew members were elected and seventy-eight donations received 
—A paper on additions to the census of the genera of plants 
hitherto known as indigenous to Austiala, ty Baron Ferd von 
Muller, KCMG, FRS, was read —Prof Smith exhibited 
Stroh’s appaiatus for producing attraction and repulsion by 
vibrations of mr -—The followmg specimens from the Solomon 
Islands, collected by Dr II B Guppy of H M S Zark, were 
exhibited and described by Prof Laveisidge, F RS —1 White 
fimt from Ulane or Contanété Island 2 Flmts, including 
chips and cores, from Ugi, also a large flint tomahawk weighing 
about four pounds The fiints possess all the characteristics of 
those from the chalk of Europe, and cannot by mere mspection 
be distmgutshed from them Prof Laversidge remarked that 
some years ago Mr Biown, the Wesleyan missionary, brought 
from New Britama soft white limestone which was quite un- 
distmguishable from chalk, not only physically but chemi- 
cally, and pointed out that this discovery of fünts afforded 
another very strong proof of the probable presence of true chalk 
of Cretaceous age in the South Sea Islands. 3 Samples of 
water from the fresh-water lake of Wailava m tĦe Island of 
Santa Anna 4, Water from the boiling spring im the Island 
of Simbo ; temperature 212° 5 Water condensed from one 
of the fumaroles in the Solfatara on the south-west point of 
Simbo, at an elevation of about 300 feet above the sea. 6 Water 
condensed from one of the fumaioles on the summit of the 
South Hull in the Island of Simbo, elevated about 1100 feet 
above the sea 7. Two hinds of fruits ejected from the ciops 
of pigeons shot on a small island off the south coast of St 
Christoval ° 

BERLIN 


Physical Society, January 25 —Dr Kayser spoke on the 
results of an investigation, recently published by Prof Bunsen 
of Heidelberg, into the condensation of carbonic acid on smooth 
glass surfaces, results which did not coincide with those of other 
physicists, the speaker among the rest Prof Bunsen had found 
that the condensation of carbonic and was a continuous process 
which could not be regarded as finished even after a period of 
three years According to the views hitherto entertained, the 
process referred to came to a conclusion im a very short time 
Dr Kayser was of opinion that the diverging result of Prof 
Bunsen’s exammation was to be explamed on the ground that in 
his experiments he made use of an absorbing vessel stoppered by 
a greased glass cock Carbonic acid appeared, however, to 
diffuse itself thoroughly through fat, as had been proved by an 
experiment set in operation some weeks ago Two cruciform 
glass vessels were set up, one arm of which, directed downwards, 
passed into a capillary tube dipped in quicksilver, while the 
three othe: arms were closed up im one vessel by greased glass 
plates and hermetically sealed ın the other Both were filled 
with carbonic acid In the grease-stoppered wessel the volume 
of carbonic acid showed a slow progressive diminution, but in 
the other vessel ıt continued unaffected Anythmg like con- 
densation of the carbonic acid was nere quite out of the question, 
though on the othe: hand there was clearly a case of osmose 
through the grease, a subjece which Dr Kayser would further 
prosecute —Prof Vogel exhibited instantaneous photographs 
of various animals in motion—horses, cows, dogs, and stags— 
which had been executed by Mr Muybridge in San Francisco 
Prof Vogel having explained the mode of ther production, 
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directed atten*ion to particular pictures completely at varianc 
with the representations of animals in motion hitherto customar 
among artsts When, however, whole series of these figures 
which were occasionally very curious, were viewed through th 
stroboscope, i: was recognised how true to nature these repre 
sentations were —Prof Neesen laid before the Society two nev 
apparatus—one a call-apparatus for telegrapfic purpgses, con 
structed by Herr Abekanowicz, which, from the small numbe 
of its vibrations, would exercise no disturbing influence o) 
neighbouring conductors , the other an electro-magnetic tuning 
fork constructed by Herr Komg, m which the quicksiive 
contact common m other instruments of the kind was replaced b: 
a metallic ccntact —Dr Aron communicated a practical experi 
ment he had made on an old frictional electrical machine B; 
the application of cacao-butter as giease for the amalgam, h 
elicited from an old machine, which was no longer able to b 
charged, becutiful spaiks of four inches long, andehe 1ecom 
mended this fat foi tual, particulagly m the case of old electrica 
machines 
VIENNA 

Imperial Academy of Sciences, December 20, 1883 —F 
von Hoehnel, on the mode of occurrence of some vegetable raw 
material, mm stem plants —F Strohmer, on quanittative deter 
mination of pure aqueous solutions of glycerine by means of ther 
refractive index —E Lippmann, on the action of organic hyper: 
oxides on organic compounds (sealed packet) —V Huilber, or 
a recent land snail fouid m the lfess from China (seconc 
paper) —C Auer von Welsbach, on the earths of the gadolmite 
of Ytterby (on a modification of spectral analysis) —A Arche, 
on cente anc. its breaking up to certum, lanthan, and didymiun 
compounds —E Stefan, on the calculation of the coefficient of 
induction of wire coils 

January 3, 1884 —R Andreasch, contiibution to a knowledge 
of ailyl urea —R Rumpf, on the andesm in the lignite of Trifar. 
(Styria) —A. Wassmutt, on the heat produced by magnetism — 
L. Fodor-Mayeihofer, contribution tothe theory of the varymg 
vertical sun-dial —H Zukal, studies on lichens —M — Kretsehy, 
researches on kynurimc acid —S von Wroblewski, on the use of 
boiling oxygen as a freezing mixture, on the temperature obtamed 
thereby, and on the sohdification of nitrogen 

January ro —F. Hoehnel, on wood-tissue with a story-like 
structume —T Wolfberger and F Strohmer, on ney 
applicable method of analytical determination of Acidity by 
weight (sealed packet) 
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* THE GERMAN CHOLERA COMMISSION 


R KOCH, as chief of the German Cholera Commis- 
sion,*has just issued his fifth report When we 
commented on bis first report, which was transmitted from 
Alexandria on September 17, 1883, we drew special atten- 
tion to the discovery by that expeit of certain bacilh 
which were foundeto swarm in the discharges and coat- 
ings of the intestines of cholera patients, which were 
certainly not due fo post-mortem changes, and which 
were absent from the intestines of bodies dead from 
diseases othe: than cholera Dı Koch believed that 
these bacilli, which much resembled those found in cases 
of glanders, stood m some special relation to the opera- 
tion of cholera, but he was not prepared to say whether 
1nvasion of the bacteria was the primary cause of cholera, 
or whether it was merely an effect of the cholera infection 
At that time the epidemic in Egypt had reached its de- 
cline, the period which of all others 1s the least satisfactory 
for etiological investigation , and hence, apart from some 
further record confirming the existence of the same bacilh 
in other cholera bodies which had since been examined, 
the reports which Dr Koch has transmitted to his 
Government between his fist one and the one now under 
consideration have not dealt with any scientific dis- 
covery ut since Novembei last the Commission have 
pursued their mvestigations 1n India, the city of. Calcutta 
having been decided on as the head-quarters of their 
mission of inquiry , and it ıs to the results there obtained 
that Dr Koch's last report relates In the meantime, 
however, Dr Straus had reported on behalf of the French 
Commission, and had expressed his belief that the bacilli 
discovered by Dr Koch did not bear the 1elatton to 
cholera which the German Commission attributed to 
them , and that, unlike Dr Koch, who had found nothing 
noteworthy 1n the blood of cholera patients, he had dis- 
covered in that fluid a definite micro-organism, which he 
believed he had succeeded in cultivating in the laboratory 
At this stage the subject 1s again taken up by Dr Koch, 
who now gives an account of the further labours of his 
Commission Under conditions of the most favourable 
sort, experiments have been renewed in Calcutta with an 
unbroken series of cholera patients and cholera bodies, 
and at the outset it 1s stated that microscopical examina- 
tion has in all cases confirmed the existence, both in 
the choleraic discharges and in the cholera intestines, 
of the same bacilli as those which had been found in 
Egypt And further, that which had not been pos- 
sible ın Alexandiia, namely, the isolation and cultiva- 
tion in pure media of these special bacilli, is stated to 
have been successful in Calcutta, with the result that 
they have been found to exhibit under cultivation cer- 
tain characteristic pecuharities as to shape and mode 
of growth which enable the Commission to distinguish 
them with certainty from other bacilh The Commission, 
too, have sought, as far as possible, to, exclude sources of 
error, and hence they have subjected the bodies of patients 
dying from diseases other than holera to careful micro- 
pathological examination, with the iesult that they are 
able to say that It has not been possible to find bacilli 
VoL xxix —No 748 


similar to the cholera bach in any of the bodies of 
persons who had died of pneumonia, dysentery, phthisis, 
and kidney disease Nor has ıt been possible to detect 
these bacilli in the intestinal contents of animals and in 
other substances commonly abounding with bacteria 

The moculation of the lower animals with cholera dis- 
charges and other cholera material had, in Egypt, led 
only to negative results , and even if nothing further had 
been adduced as to this, we should in no way have re- 
regarded failure in this respect as invalidating any infer- 
ences that may be drawn by Dr Koch and his fellow- 
workers as to the speciality of this bacillus, because it has 
been found impossible to transmit many of the specific 
infectious diseases of man to any other animal We now 
learn, however, that several experiments made on animals 
have given results which allow of the hope of further 
success Reviewing thei more recent work, 1n this and 
other respects, the Commission are evidently hopeful of 
establishing an etiological relation between the bacilli ın 
question and the cholera process, and this quite Irre- 
spective of success being attained in the reproduction of 
the disease in the lower ammals A telegram of more 
recent date than the report itself announces that Drs 
Koch, Fischer, and Gaffky have discovered the same 
bacillus in a water-tank If this be confirmed, it will be 
of value as proving that water, which, when polluted with 
excreta, has so often been alleged to be one of the prin- 
cipal means of conveying the cholera poison, is a medium 
favourable to the transmission of the ‘‘germ” fiom 
persqn to person, and the announcement comes aptly in 
connection with a report in which the German Commus- 
ston announce that a diminution in the annual mortality 
from cholera in Calcutta from 10 1 per 1000 inhabitants 
poe 1870, to 3 per Iooo since that date, 1s regarded 

y nearly all the physicians 1n that city as being solely due 
to the introduction of a water-supply of excellent quality 

Referring to the report of the French Commission, Dr 
Koch dechinés to accept the conclusions of Dr Straus as 
to the existence im the blood of organisms which are 
peculiar to cholera, and he expresses the belief that the 
alleged organisms are nothing but certam small, roundish 
blood-plates, which, not absent even in health, undergo a 
peculiar mcrease in the case of cholera patients, and which 
were referred to as far back as 1872 by Dr D Cunmng- 
ham in his “ Microscopical and Physiological Researches 
into the Nature of the Agents producing Cholera” 

Whilst desiring to follow in the steps of Dr Koch in- 
observing an attitude of caution as to the meaning of the 
researches of the German Commission, we cannot but 
feel that the tendency of the reports as yet issued is 
favourable to the doctrime that choleia 1s associated 
with a specific organic contagion. A connection has 
already been established between specific disease on 
the one hand, and the staff-shaped bacilli of splenic 
fever, the spirillum of relapsing fever, and the micro- 
zymes of vaccima and of sheep-pox on the other, 
and though it may still be doubtful whether these 
bodies should be regarded as actual generators of 
the diseases with which they are associated, or as mere 
carners of infection, yet the advance which is being made 
15 n the direction of the doctrine of the particulate nature 
of contagion We may have to wait before there i5 
sufficient evidence to warrant the application of this doc- 
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trine to the case of choleia, but we can congratulate Dr 
Koch on the result of his labours so far, and at the same 
time trust that the example set us in this instance by the 
German nation may not be thrown away upon the people 
of this country, who, whilst having a higher interest than 
any other ın ascertaining the real nature of cholera, 
allowed the opportunity of the Egyptian epidemic to pass 
by without attempting any scientific investigation as to its 
causes 





SCHOPENHAUER 
The World as Will and Idea By Arthur Schopenhauer 
Translated from the German by R B Haldane, M A, 
and J. Kemp, MA Vol I (London Trubner and 
Co , 1883) 

S the Kantian leaven works, philosophy shows lesse 
and less of an inchnation to quit what Kant de- 
scribed as the fruitful bathos of experience No doubt 
many a structure is still reared around us, “ pinnacled 
dim in the intense mane,” but that 1s simply because 
philosophy, more than any special department of know- 
ledge, 1s exposed to the inroads of the uninstiucted But 
here, as elsewhere, the honest inquirer will find a con- 
sensus of competent opinion which estimates these piles 
at their true value. Serious workers pass by on the other 
side without controversy, lest perchance they should be 
as those on whom the tower of Siloam fell. On the other 
hand, only confusion of thought can lead people to 
zdewi;fy philosophy with science, and to suppose, that, 
when they have reckoned over the list of the sciences, 
they may erect a stone to the great god Terminus For, 
though the matter of philosophy ıs the same as that of 
the sciences (and not, accotding to the current myth, & 
spider-like product of intestinal origin), yet the point of 
view from which the common material is regarded 1s ad 
121/20 different Science, in its whole extent (including 
psychology), deals with the world of object$, whereas the 
first task of philosophy ıs to remind scientific men of the 
abstraction which they have been making--and for their 
own purposes rightly making—by showing them that the 
world of objects is unintelligible without a subject to 
which itis referred Having rectified this fundamental 
abstraction, philosophy proceeds, as theory of know- 
ledge, to a critical analysis of the conceptions on which, 
as ultimate presuppositions or working hypotheses, the 
different sciences are based The notion of the atom 
and of infinite space may be mentioned as two of the 
earliest cases where such criticism 1s required. The re- 
sult of such a criticism 1s to show that no science can say 
of its ** facts” that they are absolutely true, because they 
cannot be stated except in terms of the conceptions or 
hypotheses which are assumed by the particular science 
But conceptions such as those of space or atom are 
found to dissolve in self-contradiction when taken as a 
statement of the ultimate nature of the real. It follows, 
therefore, that they must be regaided as only a provisional 
or partial account of things eThe account they give 1s 
one which may require to be superseded by—or rather, 
which inevitably merges itself 1n—a less abstract statement 
of the same facts In the new statement, the same “facts” 
appear differently, because no longer separated from other 
aspects that belong to the full reality of the known world. 


For the philosopher 1s essentially what Plato in a happy 
moment styled him, cuvorrixds, the man who insists on 
seeing things together, and philosophy, in her office as 
critic of the sciences, aims at harmonising the fotions Qn 
which they respectively rest, and thereby reaching a 
statement of the nature of the real which may claim to 
overcome the abstractness of the severab provisional 
stages represented by the different sciences 

Judged by this standard, it 1s to be feared, Schopen- 
hauer's philosophy will be found wanting Its interest 1s 
undoubtedly, in the main, more litergry than scientific ; 
and in his central dogma of a metempirical or trans- 
phenomenal Will, Schopenhauer shdWws himself quite the 
traditional “ metaphysician.” Taken as literature, high 
praise must be awarded to the style of his productions, 
which is very different from that of his heavy-footed 
countrymen generally, Pessimism was lately much ın 
fashion, and Buddhism 1s still highly esteemed. The 
philosophic father of these things 1s tolerably sure, there- 
fore, of an interested audience, and “the general 
reader? will find rich pasture in the aphoristic wisdom of 
the man of the world, his keen and often cynical psycho- 
logical analysis, and bis genuine appreciation of art, 
especially of music, which was almost the one redeeming 
feature in an otherwise ignoble character Mr. Haldane 
and Mr Kemp have done their work so well, that those 
who are drawn to the book by the literary reputation of 
the original will not have their enjoyment marred by the 
intrusidn of foreign idioms, clumsy constructiofis, and the 
general lameness of the translation style. All praise 
must also be given to the clearness and accuracy with 
which they have rendered the philosophical termmalogy 
of the work 

But the translators would probably hardly have under- 
taken the task, had they not believed that there was more 
of value in Schopenhauer than what has just been allowed 
him And, m point of fact, it 1s perfectly “possible to 
divide Schopenhauer’s work into two parts The world 
presents itself to him under the twofold aspect of “ Will 
and Idea" “The world as Idea" 1s the phenomenal 
world, the world of science, while Will—one mighty un- 
conscious desire or force—is the inner or noumenal 
reality of which the phenomenal world 1s the outward ex- 
pression. I appear to others, and to myself, as an 
organised body—-hat 15, as an object or complex of idgas , 
but I also know myself, Schopenhauer says, on the inner 
side as Will He next denudes this Will of the charac- 
teristics which belong to it in the conscious life, ignoring 
at the same time the other features which, equally with 
Will, go to consutute that lfe, and then, with a superb 
sweep of anthiopomorphism, declares that Will as an 
impersonal force, is the essence of all phenomena— 
the steam that drives the world In support of this 
thesis, he fastens on obscure facts like those of instinct, 
and, though he scouts at the ** Bridgewater Treatises,” he 
argues from teleology 1n an exactly similar sense But as 
no sqentific reader 1s likely to be led away by Schopen- 
hauer's reasoning here, it1s needless to enter mto any 
tormal refutation ot, his positions. It 15 more to the pur- 
pose to draw attention to the side pf the book which, 
though not so distinctlyeSchopenhauerian, and probably 
not so attractive reading as the collection of brilliant 
analogies on which his system 1s built, cóntaimns an acute 
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and, so far as ıt goes, a sound, criticism of ceitain false o1 
inadequate views of the world Schopenhauer claimed to 
be the true follower of Kant, and when he 1s speaking of 
"the workl as Idea," we find ourselves on the general 
ground of the modern philosophical criticism which dates 
from Kant Schopenhauer certainly neglects much that 
1s valuabte i Kant, and presents other elements super- 
ficially, but, perhaps for that very reason, he may be 
useful as a populariser of thoughts which, in one shape or 
another, it 1s essential fo. the modern world to master 
We need only note,here his insistence on the complete 
relativity of subject and obyect—a relativity which, of 
course, excludes the possibility of any causal relation be- 
tween them—and his criticism of the ideas of space, time, 
and matter, leading him to the conclusion that the world 
of objects exists as a system of complete relativity, in 
which no individual objects can claim any reality except 
what consists ın their necessary 1elation to one another 
Any one reading these and similar passages must acknow- 
ledge that, whee his doctrines aie otherwise sound, 
Schopenhauer’s clea: and incisive style makes him an 
admurable interpreter ANDREW SETH 





OUR BOOK SHELF 


Cours de Minéralogie 
Savy, 1883) 
. 


MINERALOGY was the father of Geology, but the son has 
for many®years in this country shown great want of 
respect to his parent, A very laige proportion of our 
geologists are extraordinarily ignorant of mineralogy To 
them as well as to those who have not so seriously 
neg&cted that branch of science we recommend a perusal 
of the work before us The object of its distinguished 
author (who has already 1escued French Geology from 
the charge of possessing no modern text-book of native 
origin) 1s ın the first place to simplify as much as possible 
the teaching of rational crystallography, as established by 
the works of Bravais and completed by Mallard, so as to 
bring it within the comprehension of all earnest students 
of minerals and rocks, and in the second place to put 
geologists 1n possession of the knowledge which they must 
acquire if they would apply themselves with any satisfac- 
tion and profit to the study of the microscopic structure 
of rocks 

The volume is divided into three parts In the fist of 
these, entitled Geometric Crystallography, M De Lapparent 
states thelaws of crystalline symmetry and shows in detail 
the forms of which each system 1s composed, these forms 
being rigorously classed and deduced from each other 
according to the method of Bravais Tables and stereo- 
graphic perspective diagrams are added. 

The second part, or Physzcal Crystallography, is devoted 
to the explanation of the physical, and especially the 
optical, properties of crystallised matter It concludes 
with an analysis of the different crystalline groups, with 
which, following Mallard, the author connects the phe- 
nomena of isomorphism and dimorphism 

The object of the third part ıs the Descreptzon of the 
Principal Mineral Species The author adopts a system 
of classification which 1s entuely new, and which might 
be called the geological system of mineralogy, because it 
1s based upon the part which each species plays in the 
composition of the earth’s crust From this point of 
view minerals are divided into fom great clagses —(1) 
silicates or elements of the fundamental rocks (2) 
Elements of mineral veins (3 Metallic minerals (4) 
Combustible minerals. 

The work comsists of 550 pages, with 519 figures 
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inserted in the text, a chiomolithographed plate, and 
an index compiising 3500 names, from which a knowledge 
can be obtained of all terms employed 1n mineralogy 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressea. 
by has correspondents Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice 15 taken of anonymous communications 

[The Editor urgently requests correspondents to keep thar letters 
as short as possible The pressure on his space 25 so great 
that it ts impossible otherwise to insure the appearance even 
of communications contaimng interesting and novel facts ] 


The Remarkable Sunsets 


THE remarkable and beautiful atmospheric phenomena which 
within the last four or five months have so powerfully attracted 
attention 1n all parts of the world, made their appearance here 
gu the same time that they did in England and on the con- 

ment of Europe It 1s true that as eaily as October 14, 1883, 
something similar was noticed at Santa Barbara, about 280 
miles south-east of this place , but the characteristic phenomena 
were not observed here and at other positions on the coast of 
California until after the middle of November, 1883 I first 
observed 1t on the evening of November 24, when it presented 
a very strikmg appearance ‘That afternoon the sky had been 
overcast with dark clouds, and the south-east wind had brought 
a slight ramfell Towards sunset a bright portion of sky ap- 
peared at the western horizon, extending to an altitude of about 
10°, while the dark hood of clouds enveloped the remainder of 
the celestial vault At 6 p m the Iuid redness (almost angiy) 
of the western horizon attracted universal attention , ıt had the 
appearance of a sky illuminated by an immense conflagration 

Doubtless the effect was heightened by the contrast with the 
dark canopy of clouds — Similar appearances, more or less con- 
spicuous, presented themselves during the remaining days of 
Noventber, and ın a less striking manner (when the weather was 
favourable) duiing the month of December, both after sunset 
and before sunrise Ata quarter past six on the morning of 
November 29 the eastern sky emitted such a brilliant ruddy 
light as to arrest my attention. by the peculiar red illumination 
of the window-cutain of my bedioom On looking out, the 
whole eastern sky was seen to be drenched in gorgeous red 

During the month of January, 1884, the ‘‘uppei-glows” (as 
Miss Ley appropriately designates them) became much less 
conspicuous ° 

At thesperiod when the phenomena were most conspicuous, 
the atmosphere during the day was not perfectly clear, although: 
the sunlight was not obscured to any considerable extent —there 
was always observed a thin veil of fleecy clouds coveiing the 
heavens, and a whztzshk glare manifested itself about the sun, 
extending to a distance of about 20? o1 25? from his centre It 
1s evident that the suspended matter producing these phenomena 
must have been above the region of the loftiest cirri, for ordinary 
changes of weather and disturbances ın the atmosphere did not 
modify the appearances 

But the manifestations presented by the sky seem to have been 
so nearly identical ın all parts of the globe, that detailed descrip- 
tions of them, as exhibited here, are unnecessary, It was, 
however, evident that the phenomena were less pronounced on 
this coast than they were in many other countries This was 
indicated by the fact that, wherever the phenomena were suffi- 
ciently developed, the sun duimg the day was encircled by more 
or less distinct coloured halos or coronze , whereas at this place 
it amounted to nothing more than a wéztesk glare about that 
luminary The Rev S E Bishop wntes me from Honolulu, 
that these chromatic cucles around the sun were constantly 
observed in ‘all of the Hawauan Islands from September 5 to 
December 15, 1883, and I notice that they were observed in 
England as frequent accompaniments of the upper-glows 

While the large size of these coloured circles might (as I have 
indicated ın a letter to Sczznce) seem to connect them with the 
wéll-known ice-crystal halos of 22° radius, yet I am disposed 
to regard this chromatic feature of the phenomenon as mainly 
due to the diffractive action of the nnpalpable dust-particles 
suspended in the lofty supra-curi regions of the atmosphere 
Nevertheless, inasmuch as the expermments of M Couler and 
Mr John Aitken show that the presence of dust-particles in the 
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air as nuclei 1s essential to the condensatio 1 of aqueous vapour, 
itis by no means tnprobable that ze may be associated. with 
these phenomena For, as these loft» 1egions mus', even within 
the tiopies, be far above the plane constituting the lower 
boundary of the term of perpetual congelation, the condensed 
vapour must necessarily assume the form of aggregations of ice 
aiound these nuclei Hence the diffractive corone may be 
associated with imperfectly developed 1ce-crystal halos 

Tt seems to me scarcely necessaiy to mvoke—as Mi Rowell 
has done (NATURE, vol xxix p 251)—the 1epulsive agency of 
electricity to account for the persistent suspension of the volcanic 
dust, even 1n these regions of rarefied an If the attenuation be 
sufficiently great, there will bs no sensible subsidence of the 
dust-particles Faraday found that even metallic gold, when 
minutely divided, required months to subside when suspended in 
water, and some form» of ins)lu»le mineral matter remain 
suspended ın water for an almost indefinite period Now, the 
dust particles constituting the nuclei of condensation for fogs and 
clouds are absolutely 2/¢ra-mezer oscopzc 1n smallness , hence their 
suspension, even in rarefied air, may be prolon sed almost inde- 
finitely Moreover, it 1s possible that air may posse-s some, 
degree of wscostty, 1n which case the indefinitely attenuated 
dust-particles might have no tendency t» subside, and could only 
be removed from the atmosphere by those meteorological 
agencies, —such as the condensation of vapour, —which tend to 
augment their size 

Mı D Wetterhan (NATURE, vol xxx p 250) refers to Mi 
Kesselmeyer's hypothesi, of the atmospheric oi1gin of meteorites 
put forth some twenty years ago, which ascribes them to the 
condensation of metallic and other vapours issued from vol- 
canoes IfIam not mistaken this hypothesis was advanced by 
Biot near the beginning of the present century The high 
velocities of meteorites 1s overwhelmingly fatal to their fer rests cal 
origin Joun LE CoNTE 
' Berkeley, Califorma, February 1 





THE recent sunsets were nearly oz qu te as remarkablegin the 
Rocky Mountain region as they were in Europe, and the 
phenomena were very similar There was the same peculiar 
fire-red after-glow continuing for two hours after sunset, &c 
These unusual appearances began to attract attention soon after 
the middle of November They were most brillant during the 
last week of Novembei, but continued at intervals until early in 
January The carefully kept meteorologieal record of Prof 
F H Loud, of Colorado College, shows that the atmospheric 
pressure varied considerably during the latter parj of November, 
but there was no apparent accompanying change rn the after-glow. 
The sunuses were also quite biillinz, but less so than thé sunsets 
Late in November I began to observe the wide chromatic belt 
which suuounded the sun, and at midday usually reached from 
near the sun to the honzon Somewhat similar appearances 
and chromatic halos are not uncommon here, and 1t was not until 
after several weeks of comparison of colours that I became con- 
vinced that the tints seen around the sun during the time of the 
remarkable sunsets were some what different from those ordinarily 
seen By degrees the brick, or fire-red, and othe: abnormal 
tints of the twilight hours have given place to the ordinary 
prismatic colours, and a similar but less marked change could be 
seen in the colours observed near the sun during the daytime 
These day colours weie brightest when the sky was overcast 
with thin clouds or filmy cirrt, though plainly visible when thee 
was no cloud to be seen The prevailing day tmt 1s usually a 
peculia: dull purple, but during tke time of the red after-glow 
the common colour was duller, more like a yellowish brick-dust 

Colorado College, February 8 G H SroNE 


“Probable Nature of the Internal Symmetry ef Crystals" 


IN reply to the important criticisms offered by Herr L Sohncke 
on my new theory published 1n NATURE of December 20 and 27, 
1883 (pp 186 and 205)— 

Taking first those relating t& the geometry of the subject , 
the following explains why only tne five symmetrical arrange- 
ments of pomts in space described in my paper are taken as the 
basis of the theory 

Tf it 1s the case that, prior to the act of crystallisation, the 
chemical atoms of a body fall into some symmetrical arrange- 
ment, ıt i» natural to suppose that they do so through some 


influence they exert on one another—such, foi example, as mutual 
repulsion—and that a similar influence is exerted by each atom 
of the same kind on atoms around ıt Andif this be so, there 
will be no stable equilibrium of the forces thus exerted stu the 
atoms are very evenly distributed thi oughout the space allotted & 
them 

Now although, as Herr Sohnche has shown, there 1s a luge 
variety of symmetrical a.rangements of points ın space m which 
the points are disposed around every one point ofthe system in 
precisely the same manner as around every other, ıt would 
appear that only four of these iegular systems, the first four 
descubed ın my paper, signally fulfil the 1equuement of even 
distribution, these fou systems being distinguished from all the 
rest by the property that, zf the nearest pana grouped around any 
point of ether of these four systems are jouned, the solid thus out 
lined has its edges all equal . 

And further, although the fifth system described in my paper 
is not one of Herr Sohncke's regular systems, its points are 
more evenly distributed through space than those of any of these 
systems except the four just referred to In this system the 
property ıs found that either lines Jomung the nearest points 
around any pomt of the system, or lines joining the next nearest, 
i all cases outline a solid whose edges are all equal 

As tne five systems I have m my paper too vaguely distin- 
guished as ** very symmetrical” thus stand al$ne, and moreover, 
if my views are adopted, they appear to be adequate to all cases 
of crystallsation, I still inclme to think that the chemical atoms 
of bodies about to crystallise always have one or other of these 
five kinds of symmetrical arrangement, If I am wrong in this, 
and some other symmetrical aiiangements are admissible, the 
general lines of the new theory will not however be affected. 

Next, as to the bearing of the theory on chemical valency and 
the usual conception of a chemical molecule, ıt may be remarked 
that, while there 1s no clear knowledge of the nature of the union 
between the different sorts of atoms in a compound*by which to 
test the new theory, this theory appears to receive s port from 
the phenomenon of electrolysis For the fact that one 207 1s 
liberated at one pole, the other at the other, while so apparent 
alteration takes place in the fluid between the poles, goes to show 
that any partitular atom can change ts partners without dissolving 
the chemical ties subsisting between the several atoms d? the 
compound, and thus favours the view that similar atoms equally 
near to a particular atom are similarly related to ıt 

As to my supposition that the expansion, or contraction, 
occurring in the act of crystallisation, 1s due to the increased or 
diminished repulsion exerted by some only of the atoms of a body 
on sun oundimg atoms, it 1s, perhaps, mteresting to *iotice that if 
this conception could be extended to the gaseous state, and 
the expansion to the state of gas of any compound attributed 
to the agency of certam atoms 1n each molecule, or ideal unit, to 
the exclusion of the rest, the simple relations found subsisting 
between the volumes of compounds and the volumes of their 
uncombined corstituents might 1n this way be accounted for — 
Thus the fact that aqueous vapour has a volume two-thirds that 
of the added volumes of the hydrogen and oxygen of which 1t 1s 
composed would be explamed if all the gaseous expansion of this 
compound ıs due to the hydrogen atoms only 


Muswell Hill Ww Bartow 





* Mental Evolution in Animals" 


Mr FARADAY dÜes not seem to have quite undeistood one 
pomt ın my comment on his letter I said that whether the 
action of the skate was accidental or designed, ‘in either case, 
under the conditions, and more especially the ‘attitude’ de- 
scribed, seizure of the food at the proper moment can only be 
ascribed to the sense of smell,” When we remember the form 
of a skate, 1t 1s certam that, under the conditions described, the 
animal could not se the approaching food, and therefore Mr 
Faraday’s illustration from the cricketer would only hold if the 
cricketer continued to hit the ball after he had been blindfolded 

I do not care to continue this discussion , but I may say that 
as tHe glass wall of a tank is not an object upon the solidity of 
which a skate would be likely to calculate, and as the sense of 
smell in this anımal js so highly developed that it might easily 
give rise fb “‘ the appearance of co-ordination’? described, I still 
think that the incident was probably *ccidental Any other 
piece of food happening to*approach the mouth would no doubt 
have been seized 1n just the same way 

GEORGE J. ROMANES 


Feb 28, 1884] 


Instinct 


WERE tt merely for the sake of reiterating my views, I should 
notefeel justified in commenting upon Mr Romanes! letter on 
instinct in last weel's NATURE (p 379) He seems, however, 
to have understood my ‘‘subjective verification” in a sense 
somewhat different to that which I intended to convey by that 
expression I fenture, therefore, to beg a little space in these 
columns for explanation 

There ıs but one method ın human psychology—that of intro- 
spection By this method I obtain certain results These results 
I communicate to my neighbour, and he by introspection verifies 
them for himself Thfs I call ‘‘submuitting the results to the 
test of subjective verification ” In this way and ın no other can 
a science of human psyabology be constituted 

I remember once seeing a schoolfellow caned He did not 
flinch, but giew deadly pale — ** Did it hurt much?” I asked 
afterwards, in schoolboy fashion ‘Hurt! Who cares for 
pain? J was caned foi a lie that I neve: told ” I can remem- 
ber to this day the indignation that his words roused within me 
I could verify to some extent the true nature of his feelings 
How can I verify the feelings of my dog? The feeling that I 
infer may be as wide of the mark as the meie pain I fancied my 
schoolfellow smarte& under, Without myself becoming a dog, 
I can never know the true nature of my dog's feelings 

Mr Romanes contends that ‘‘the 1nvoluntary groan of pain, 
the pallor of fear, and a thousand other unintended expressions 
of emotions, as well as a thousand other unintended expressions 
of thought, are, as ıt 1s pioverbially said, ‘more eloquent than 
words?" Inthis I cannot agree The groan, the pallor, tell 
plainly of some intense feeling , of its nature they can tell us 
little So do the actions of animals testify to some correspond- 
ing mental States , of their nature we can form bnt a dim con- 
ception Out of such dim conceptions no science of compara- 
tive psycholggy can, as 1t seems to me, be constituted 

Whether this 1s common sense (for which, by the way, in 
these matters I have not quite so much reverence as Mr Romanes) 
or *' an ingeniously constructed argument of scepticism,” I must 
leaveyothers to judge e 

In conclusion let me thank Mr Romanes for his letter, and 
assure him that I shall give to his objections to my physiological 
theory of instinct that weight which I feel to be due to the 
opinions of one from whose writings I have learnt much and 
hope to learn more C LLOYD MORGAN 

University College, Bristol, February 25 





Protection by Mimicry —A Problem in Mathematical 
Zoology 


UNDER the above heading in the Yapan Weekly Mail of 
February 3, 1883, we drew attention to what appeared to us an 
error made by Mr Alfred R Wallace in a lette. to NATURE 
1egarding the protection gained by two distinct species of insects 
of distasteful nature assimilating in appearance when subject to 
the attacks of young and inexperienced birds The article was 
sent to Mr Wallace, who by lette1, and in an articlein NATURE, 
vol xxvi p 481, without hesitation, acknowledged the coiiec- 
tion, saying that he had misstated Dr Muller's proposition He 
then gives Dr Muller's own words, which are —** If both species 
are equally common, then both will derive the same benefit from 
their resemBlance—each will save half the number of victims 
which it has to furnish to the mexperience of its foes But if 
one species 1s commoner than the other, then the benefit is un- 
equally divided, and the Aroportional advantage for each of the 
two spectes which arises from their resemblance 1s as the square 
of their 1elative numbers ” Thus alters the question altogether 
Mr Wallace had stated st, through an oversight, quite otherwise 
He said — ‘The number of individuals saciificed 1s divided 
between them 1n the proportion of the square of their respective 
numbers ” Such was what we took objection to, and weshowed 
that it was not according to the «quaes, but to the simple 
numbers 

Mr Wallace carries out his article, which 19s accompanied by 
one by Mr Meldola (p 482), to show bpexamplesghow it 1s 
tnat, notwithstarding the /oss 1s In direct ratio to the numbers of 
each species, the proportional 5222772 through 1esemblance 1s 1n- 
versely as the squares, and he further says —‘‘ The advantage 
will be measured sglely by the fraction of zs own numbers saved 
from destruction, not by the proportion this saving bears to that 
of the other species " On this Mr Meldola remarks .—'* The 
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fact that these numbers stand to one anothe1 m the ratio of" the 
squaies, **1s a mathematical necessity from which I do not see 
how we can escape" Now even if this Jatte: statement were 
strictly correct, we fail to see how 1t affects Mr Wallace's state- 
ment We shall show, however, that 1t 1s not correct but only 
an approximation when the number eaten by the birds 1s a small 
percentage, foi as this becomes greater the ratio of proportional 
advantages increases considerably above that of the squares 
The proportional advantage that either species has alte: 1mita- 
tion over its former state (before imitation), appears to be accord- 
ing to the fraction of its original number remaining Because 
while 1n its former state, should ıt lose one half its number, it 
would have one-half left, while 1f 1t after imitation lost only one- 
fourth, 1t would have three fourths 1emaining , a clear advantage 
of one-fourth over one-half, or 50 pei cent This, however, 1s 
not a simple case for an example when we come to consider the 
relative numbers of the two species, we will therefore put it 
thus —A has double the number of B Supposing that when 
dissimilar A loses 30 per cent then B loses 60 per cent But 
Æter assimilation both lose m the same proportion, namely, 20 
per cent A has consequently an advantage, over its former 
state, of 10, and similarly B of 40 But in the former state the 
remainder of A not lost was 70 per cent, while that of B was 
40 per cent, so that A's real advantage 1s 10 on 70 or 14 2857 
per cent , and B's 40 on 40, or 100 percent These two numbers 
do not bear Dr Muller's ratio of 1 to 4 (the squaes of the num- 
bers) but a greater, namely, 1 to 7 = I? x 40 to 2? x 70 
The following examples will illustrate the increasing ratio — 
I AtoBas2tor 
If when dissimilar A loses 20 per cent then B loses 40 pei 
cent , the 1emains being for A, 80 per cent , for B, 60 per cent 
When similar each loses 134 per cent , leaving remains of 86$ 
per cent 
The advantage to A therefore 1s the excess of 865 over 80 on 
80 = 8 33 per cent , and the advantage to B 1s the excess of 86% 
over 60 on 60 = 44 44 per cent These advantages compared 
to eachsother are as I to 5 33 (according to Dr Muller 1 to 4) 
2 AtoBasg3to I 
Dissmilar A loses 20 per cent , B, 60 per cent 
80—40 
Similar A loses 15 per cent , B, 15 per cent Remains 
85—85 
seers to A excess of 85 over 80 on 80 = 6 25 per cent 
Advantage to B excess of 85 over 40 on 40 = II2 5 pei cent 
Ratio I to 18 (Muller 1 to 9) 
3 Ato Base to 1 


Remains 


Dissimyar A loses 20 per cent , D, 80 per cent, Remains 
80—20 
Similar A loses 16 per cent , B, 16 per cent Remains. 


84—84 

Advantage to A excess of 84 ove: 80 on 80 = 5 per cent 

Advantage to B excess of 84 over 20 on 20 = 320 pe cent. 

Ratio 1 to 64 (Muller 1 to 16) 

Dr Muller’s squares require to be multiplied by the 1eraains 
per cent (taken also inversely) of the two species when dissimilar, 
to bring out the proper ratios Thus _ 1 to 4 (the squares) in 
the first example, multiphed by 60 and 80 respectively, give 60 
to 320 or I to 5 33 In the second r x 40 tog x 80 = 40 to 
720 or 1to18 And m the third, 1 x 20 to 16 x 80= 20 to 
1280 or I to 64 

It will be understood therefore that, whethe: we reckon the 
proportionate advantage that each species obtains ove: its 
previous state of existence by the mimic, or calculate the ratio of 
proportionate advantage of mimicry between the two, the com- 
parison has to be made with the state each would have been in 
had not mimiciy taken place, mdicated by the proportion of sur- 
vivors each would then have had If we ignore this, the com- 
parison is untiue What we want is the advantage a species 
which adopts mimicry has ove: one which fails to do so So- 
that 1f we speak of one numerous species A, and two equal non- 
numerous species B and B’ , 1f B mimics A, while B’ mimics no- 
species, B receives protection, and thus has an advantage over 

^; which in particular cases may amount to so much that, while 
B survives, B’ may become extermmated This is perbaps the 
simplest way of putting it 

It must be remembered, however, that B does no harm to A 
by mimicking it, on the contrary, the act of mimicry is of ad- 
vantage to A over its former state of existence as well as to B, 
but A bemg the more numerous the advantage 1s less Stull 
after the assimilation neither has an advantage over the other, 
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Proportionally they suffer from the ravages of the birds equally , 
the percentage of losses 1s the same, they are on equal terms 
No matter how long they continue the association, neither gains 
nor loses on the other, though through one being more 
numerous it loses more individuals, yet equally in proportion 
with the other So that, if one 1s twice as numerous as the other 
at the time of assimilation, ıt must always—other conditions 
being equal—remain twice as numerous 
We now give the mathematical reduction — 


























Designation of species A B 
(x) Original number a > (A 
(2) No lost without imitation é = e 
(3) Remams without imitation (a - e) (b — e) 
li 
(4) No, lost with imitation nt c > 4 ad 
R h pou ) aC GE ) 
(5) Remains with imitation a( PEE cu 
(6) Excess of remains due to e 
imitation, or absolute ad- 
be ae 
vanta, - 
"tage (3)-(5) 23 213 
(8) Ratio of excess to remains 
without imitation (6) (3), | 
or proportional advantage - £ ra 2 2r - 4 i Z p 
(9) Ratio of proportional ad- 
vantage of B to propor- 
ala- @ d 
tional advantage of A HURT ox mni z 


From (8) we see that, 1f e < ġ < a, there 1s a proportional 
advantage to both, the mimicry ‘‘1s twice blessed, ' but the pro- 
portional advantage to B 1s greater If e is zero, there 1s no 
advantage to ether Ife — ġ < a, the prop advantage to B ıs 
infinite, while that to A 1s still finite, this 15 as ız ought to be, 
seeing that to B it 1s a case of ‘‘to be or not to be,” of existence 
with mimicry or extinction without And m this extreme case 
it must be evident to every one that the ratio of a? 45%, both 
terms finite, cannot be the ratio of the finite advantage of B 
to the finite advantage of A The greater e the greater are both 
advantages . 

From (9) we see that, if e 1s small compared to 4 gnd a, the 
ratio 1s nearly a? 2? (Mullei’s law), but the larger e ıs the 
further 1t deviates from that law, the ratio becoming rapidly 
greater than a? 4%, and approaching infinity as e approaches ó 

To conclude, we may point out that Muller’s law, as given in 
his own words and quoted above, 1s incompletely enunciated, 
and but for the numerical examples, 1t might lead any one astiay 
as to what the law ıs Tt ought to have Ze ratzo of interpolated 
between “and” and ‘‘the proportional” , then “advantage” 
and ' square" ought both to be plural, ‘‘relative” ought to be 
respective , and, lastly, the fact that the ratto 1s mverse should 
be explicitly stated 

Finally we enunciate our law Let there be two species of 
insects equally distasteful to young birds, and let ıt be supposed 
that the birds would destioy the same numbei of individuals of 
each before they were educated to avoid them Then if these 
insects are thoroughly mixed and become undistinguishable to 
the birds, a proportionate advantage acciues to each over its 
former state of existence These proportionate advantages are 1n- 
versely in the duplicate 1a‘10 of their respective original numbers 
compounded with the ratio of the 1espective percentages that 
would have survived without the mimiciy ° 

This last **ratio compounded” corrects Mullers law, but we 
still think with Mr Wallace that the law, even when corrected, 
has not much bearing on the question that the individual 
absolute advantages (6) above, together with the probable value 
of e and the ratio æ 2 indicated by relative frequency of capture, 
solve the whole question In our first paper above mentioned 
we established formule for calculating these last-named items, 
although in a different manne: fiom and quite mdependent of 
Muller's law, which we had not then seen 


'1 HOMAS BLAKISTON 
THOMAS ALEXANDER 
Tokio, Japan, November, 1883 





Christian Conrad Sprengel 


I BECAME acquamted with Christian Conrad) Sprengel's 
work, *'Das en:dechte Geheimnis der Natur ım Bau And 
in der Befruchtung der Blumen" (Berhn, 1793) m 1850 at 
the University of Berlin through Prof C H. Schultz-Schul- 
zensten, who brought ıt forward 1n one of his lecturefon botany, 
praising Sprengel’s good observations and illustrations, but 
making his teleolog.cal views appear so irksome as to dispose 
his hearers rather to depreciate and reject the book than be 
attracted to ıt by respect The value of Sprengel’s treatise 1n its 
bearing on the theory of selection was firat recognised by Charles 
Darwin, whose wrtings recalled the refharkable book to my 
mind, and induced me to buy it, which I did at a very cheap 
rate at an old book-shop ? K Mosius 

Kiel, February 18 





Circular Cloud Bows 


I FANCY that the phenomenon described by Mr. Fleming in 
your .ssue of January 31 (p. 310) is not a very uncommon one 
It has twice fallen co my lot, when in Switzerland, to be a wit- 
ness of these spectral shadows 

On the fist occasion I was with a paffy of three on the 
mountains to the rorth-east of Montreux, almost opposite the 
Cape de Mome It was midwintet, and the day was very cloudy, 
even ın the valleys, while the high ground on which we stood, 
and all the sui10unding peaks, were completely swathed in mist 
Suddenly, and undar the impulse apparently of a blast of wind 
from below, the mists around us were almost entirely dissipated, 
and a few sickly gleams of sunshine filtered through the fog. At 
that moment we saw gigantic images of ourselves projected on to 
the wall of vapour enshrouding the Cape de Mome, immediately 
opposite the point where the sunbeams had permeated The 
effect was very transitory, and, so far as I remembeg, there were 
no prismatic colours 

The circumstances under which I saw the second appearance 
were as follows — 

In Augus@ last I was standing, just before sunset, on thasum- 
mit of the Niesen, in company with a friend, The day had 
been veiy hot, and we were just remarking on the extraordinary 
difference ın temperature between ou: elevated position there 
and our situation a few hours before on the Lake of Thun, when 
we saw some scattered wisps of cloud rising out of the depths 
below These increased iapidly, both in size and number, 
uniting as they rose, till the whole abyss presented the appear- 
ance of a seething cauldron, from which was escaping a dense 
cloud of steam The prospect towards the east was quickly 
blotted out, while the sky 1n the opposite quarter remained as 
clear as before 

We then saw dim and fragmentary signs of prismatic colours 
1n the curtain of cloud, and these became moie defined and vivid 
as the thicxness of the cloud increased Finally there appeared 
a vey distinct circle of rambow hues, with our own figures 
looming, wend and awful, in its cente Both images were 
visible to myself and my companion, though each could: see the 
othez’s reflection more distinctly than his own 

Mr Whymper, in his ‘Ascent of the Matterhorn,” mentions 
an instance in which the prismatic colours assumed the shape of 
crosses This effect, occuriing as 1t did soon after the fatal acci- 
dent which mark&d the conquest of the mounta, filled the 
minds of the guides with superstitious horror From my own 
experience on the Niesen I can well imagine that, as Mr 
Whymper suggests, this form could be accounted for by the sup- 
position that there were several circles interlaced, and that only 
segments of them were visible from the point at which he and 
lis companions stood 

Perhaps some of your readers may be able to explain the 
exact atmospheric conditions under which these appearances 
beceme possible E. H L FIRMSTONE 

Bewdley, February 21 

. . 


On the Absence of Earthworms from the Prairies of the - 
e Ganadian North-West 


In NATURE of Jan 3 (p 213) Mr Robert M Christy writes 
on the absence of earthwomrs from the prairies of the North- 
West I can confirm his statements, and extend them to cover 
the praivies of Kansas, the Indian Terntory, Idaho, and Wash- 
ington Territory  Inall the above-mentioned territory of the , 
United States the soil ıs more or less alkaline, and it seems to 
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me that to this cause the absence of earthworms may be attri- 
buted Ants and bwrowing beetles, or the larvze of the latter, 
are, however, common, and no doubt do much seivice ın the 
rganufactite of plant-food, as well as m the destruction of 
decaying material At Boise City, Idaho, some enthusiastic 
disciples of Izaak Walton imported and succe-sfully reared 
the coveted bait for their fish-hooks ın soil suited to the habitat 
of the Lumbficidze TIMOTHY E Wircox 
Vancouver Barracks, Washington Territory, 
January 30 


P S —Aae earthworms found m Arabia and Egypt? 
4— 


ZOOLOGICAL RESULTS OF THE WORK OF 
THE UNITED STATES FISH COMMISSION 
IN 1883 


IN the summer of 1880 the United States Fish Com- 
mission steamer /7sh-Hawk began her first work in 
dredging upon the Gulf-Stream slope seventy miles south 
of Rhode Island, working in fiom 75 to 600 fathoms of 
water Upon this steep submarine bank several hundred 
species of Invertebrates were found which proved to be 
new to the American coast Many were entirely new, 
others had been described from the Mediterranean and the 
deep wateis off the west coast of Europe, and some weie 
identical with fossils from the Italian Tertiary and Qua- 
ternary deposits, this being true of the shells moie 
particularly These species have long since been de- 
scribed in American scientific publications, and two 
subsequent summeis of work ın this region have brought 
to light numerous new and additional spectes, and at the 
same time very nearly exhausted the region The rsh- 
Hawk, b@it for the purpose of serving as a floatmg shad- 
hatching station to work in the shallow inlets of Chesa- 
peake Bay, was, during the summer, when she could not 
carry on her intended work, made use ofefor dredging 
puf poses, work fo: which she was not well suited, for her 
shallow draft and round bottom rendered her unsafe when 
fai from land and liable to encounter rough weather She 
could make trips only when pleasant weather was assured 
for at least twenty-four hours, thereby losing much valu- 
able timg which could have been saved if a perfectly 
seaworthy vessel had been at the command of the Com- 
mission 
Accordingly in 1882 an appropriation was obtamed, 
and early in 1883 the Albatross was launched, and made 
her first tup shortly afterwards So much has been 
written about the 4/éatross that a mere passing notice 
will suffice She ıs a rooo-ton iron vessel, 234 feet long, 
and drawing 12 feet of water On the port side, near the 
bows, the sounding-machine is placed Just forwaid of 
the pilot-house 1s the dredging-machine, and here, in a 
clear space left foi the purpose, the 10ugher work, picking 
out the specimens from the mud, &c 1s done Aft of the 
pilot-house, with a chart-room intervening, aie the two 
laboratories and a store-room,— an upper and lower la- 
boratory, and the store-room beneath The finer sorting 
-~and microscopic work is done in the upper laboratory, 
this being lighted by a skyhght and four deck-windows 
The library isin this room In the laboratory beneath 
are cases of bottles ready for use and for those containing 
specimens, and a bench is placed on two ends of the 
room, where rough sorting can be done In the room 
below this, bottles, jars, tanks, dredges, nets, and all 
apparatus used in the work are contained Alcohol is 
carried in a large copper tank In the uppei laboratory 
are two copper tanks each of 32 gallons capacity, one 
containing fresh water, the other 95 per cent alcohol 
By means of faucets each can be diayn from itg 1espective 
tank The rest ofethe ship, with the exception of a few 
State-crooms reserved foi natwralists, 1s given over to 
machinery and quarters for officers and crew She 1s 
manned from the navy, and 1s under the command of 
Lieut G L Tanner, USN Electricity is used foi 





lighting, Biush incandescent lights being used for ordinary 
purposes, while an arc lamp suspended from the rigging 
lights the deck so well that woik can go on as well by 
night as by day Engineer Baird, US N , chief engineer 
of the vessel, has succeeded in making an incandescent 
light that when lowered to roo fathoms will neithei be 
crushed nor extinguished Used m connection with 
some deep-sea trap, this will undoubtedly give good 1e- 
sults in capturing such quick-motioned fish as would avoid 
the trawl but would be attracted by brilliant hght The 
apparatus ın use 1s the best which the past experience of 
the Fish Commission, US Coast Survey, and European 
dredging expeditions could suggest The vessel 1s so 
constructed that she can go backward as easily as for- 
ward When the sounding-wire 1s 1unning out, she can 
go completely around it without causing ıt to depart from 
its perpendicular That the A/batross ıs perfectly sea- 
woithy and that the machinery and apparatus and the 
vessel itself are in the best condition has been proved by 
the numerous trips made during the yea1 just passed, and 
by the rough weather encountered — Startmg early m 
1883 upon her trial tup, she went into water as deep as 
1200 fathoms Afterwards numerous trips were made in 
the deeper waters off the southern coast of New England, 
some lasting a month The principal work was done in 
from 1000 to 2000 fathoms, the deepest woik done on 
the United States coast by an American eapedition. 
Several successful hauls were made in 2400 tathoms, 
and one in 2950 fathoms This latter 15 the deepest 
successful recorded haul made with a tiawl as far we 
can find out Soundings were taken in 3000 fathoms 
The naturalist in charge is Mr James E Benedict The 
Albatross has just started on a cruise to the West Indies, 
where work will be done both on the shores and in the 
deeper outer waters 

The previous explorations of the Challenges, Blake, 
Norwegian, and French deep-sea dredging expeditions. 
Investigating similar regions in the North Atlantic, have 
rendeied the results obtained by the 4 Zbatross much less 
*iemarkable than they would otherwise have been Not- 
withstanding this, and the fact that some worked very 
near the field chosen by the AZbatross, many new species 
—some of them of a very remarkable character—were 
taken, often in great numbers The bottom in all the 
hauls deepei than 1000 fathoms was of globigeiina ooze, 
the absence of pebbles and sand being a well-marked and 
universal fact Whenever mud was obtained from any 
locality, ıt was thiown into a tub of water, stried, and 
allo ved to settle, and by repeatinz this seveial times a 
peifectly pue deposit of Foraminiferawas obtained Each. 
sounding and mud from each station was treated in a. 
similar manner, so that samples, and often large quanti- 
ties, were obtained in. this manner, so that material was 
furnished fo. a complete monograph of the group Over 
fifty species have been found m a partial examination of 
afew hauls Every variety, both in form and 1n colour, 
13 represented 1n these shells Numerous new spe:ies of 
Gorgonians and Pennatulids were found in many locali- 
tes In these soft bottoms, wheie no stone; are to be 
found, such animals or colonies of animals as must have 
some firm basis of attachment a1e almost entirely wanting 
Sponges, barnacles, and hydroids are very rarc, occurring 
at times upon the bare stalks of Lepidisis or upon some 
dead shell Frequently, barnacles and Actinians are 
attached to these stalls, fastened in a cramped manner, 
the base completely suriounding the stem The barnacles 
found here are very remarkable, usually being stalked, 
but one was taken which Was sessile A common mode 
of fixation among the Pennatuhds is by means of a bulb- 
lke process which projects into the mud Acanella, 
Lepidisis, and their alles fix themselves by branching, 
root-like pioJections A number of specimens of an un- 
determined species of Umbellifera were taen Three 
new species of Epizoanthus, or, moie piobably, new 
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genera allied to Epizoanthus, were obtained, each with a 
new hermit crab Other genera of Actinians were rare, 
owing to the few opportunities for attachment The most 
abundant starfish was a new species of Zoroaster named 
Z diwmediz, found in 12co fathoms An Archaster-like 
species was the most interesting, on account of its im- 
mense madreporic plate Several other species of Ar- 
chaster, and at least one of Solaster, were also taken 
Starfishes from these depths belong to the two very oppo- 
site genera Asterias and Archaster, or their near allies 
Ophiomusium lymant and as migerum formed the greater 
bulk of Ophiurians, but we dredged, in smaller quantt- 
ties, Ophioglypha convexa, several species of Ophiocan- 
tha, and a number of other species not yet determined 
One spectes of soft, flat sea-urchin was quite abundant, and 
another much larger one was taken in smaller numbers 
Echinus norvegicus, previously found only rarely in the 
dredgings of the Commission, was obtained in great 
quantities in 1000 fathoms Several other species of 
Échinus and a number of Spatangoids formed the best 
part of the collection of Echim — Holothurians were re- 
presented by many forms One, resembling Leptosynapta 
1n form and 1n its anchor hooks, another similar to Mol- 
padia, and several others having the form of the typical 
Holothurian, wil undoubtedly prove to be new The 
most peculiar species of Holothurian were two new 
forms taken in great numbers fiom several localities 
They are new species belonging to genera described from 
the Challenger Expedition , one will be called Benthodttes 
gigantea, the other Euphroutdes cornuta We can de- 
Scribe them no better than by giving the names apphed 
by the sailors, Benthodites bemg called the “Jump of 
pork,” and “animated boxing-gloves,” while Euphronides 
was christened “Old Boot,” and its resemblance tg an 
old, unblacked, low shoe was certainly remarkable 
As the specimens of Benthodites tumbled from the trawl- 
net, they looked very much like pork, and reminded one 
of boxing-gloves, on account of their size and apparently 
useless bulk In the 2950-fathom haul, a specimen of, 
a Tunicate, allied to Boltenia, was taken, and a number of 
shrimps 

Several new and remarkable Cephalopods were dredged 
during the summer Pleurostoma, Bela, and allied genera 
were taken ın great variety and abundance One species 
of Pleurotomella was very large A Dentalium, differing in 
no 1espect from D s¢rzolatum, excepting 1n size, 1t being 
often nearly two inches long, was very abundant in from 
1000 to 1500 fathoms Nucula reticulata, Cryptodon 
ferruginosus, and several other species had their 1ange 
extended as deep as 1500 fathoms Dolzum bazrdiz was 
obtained, and several specimens of a species which differs 
from Dolium only ın the fact that it has an operculum, 
which would lead to the inference that it ıs a Buccinum 
The Mollusca probably have more new species than any 
other group 

In several of the 200 to 400 fathom hauls, Ca/estoma 
bawdz was taken This species ıs remarkable from the 
fact that it ıs one of the few animals which, when taken 
from the cold bottom waters, will survive and flourish 
when placed in the aquarium — It 1s one of the few shells 
found in our deep water which has a tiuly tropical appeat- 
ance Many Annelids, mostly very minute, were taken 
at nearly every locality It 1s probable that many will 
prove to be new Ayahknecia artifex, a worm which 
secretes a horny quill-hke tube, was encountered in some 
of the shallowest dredgings 

Crustacea were represented bymany new and interesting 
forms, especially of shrimps, including many very curious 
types In 2300 fathoms we dredged a shrimp nearly a 
foot ın length, and an Amphipod 3 inches long Some 
very odd species of ciabs, and hermits furnishing types 
for entirely new genera, were taken on several occasions 
Collossendes, that gigantic Pycnogonid, was dredged 
many times, and several other laige species were also 


taken One specimen measured over 2 feet from the end 
of one leg to the opposite extremity of the other Not- 
withstanding this remarkable length of legs, the body was 
less than an inch long, and an eighth of an inch iff 
breadth To support this great length of legs, a branch 
of the stomach extends into the base of eachleg The 
fish were perhaps the most remarkable, m point of 
curious structure, aberrant forms, and marked specialisa- 
ton. One, Gastrostomus bardis, forms the basis of a 
new order, and ıs one of the most remarkable recently- 
described types of primitive anatomical structure, and, 
especially as regards the skull and brachial apparatus, 
it presents a remarkable phase of specialisation. — Its 
nearest ally is a Eurypharynx, described by M Vaillant 
It 1s at present ir the hands of Mr John Ryder and 
Prof Theodore Gili, the former studying the anatomy, 
the latter working out its systematic position. Together 
they propose to publish a complete monograph of the 
species Another remarkable fish has no external traces 
of eyes Most animals from the bottom have well deve- 
loped eyes, although their use 1s unknown, for, unless 
some sich light as phosphorescence 1s common, they 
must live in nearly absolute darkness Some shrimps 
and a few other species have no eyes whatever There 
are as many as fifteen new species of fish described from 
the A/éatross summer collection, most of them belonging 
to new genera, while one or two families have been added 
The field of deep-se research 1s as yet Just begun, and with 
what remarkable results Hundreds of new animals, 
belonging to entire.y new types, have helped to fill up 
gaps in the animal kingdom which had been left unfilled 
after a thorough examination of all the shallow waters 
Such gróups as Criroids, for a long time suppo ed to be 
extinct, are now found quite abundantly and in consider- 
able variety ın certain localities And when the whole 
ocean bottonfhas bsen examined as thoroughly as some 
portions of the Noith Atlantic, who can tell what 
curious forms may be found? 

The collections obtained have been placed in the hands 
of the best American naturalists Prof L A Lee, of 
Bodoin College, Maine, has the Foiaminifera, Mr Jas 
E Benedict and Prof H E Webster the Annelads, Prof 
S I Smith the Crustacea, who will work up the greater 
bulk, but will turn a few groups over to othe: naturalists 
Mr Sanderson Smith and Prof H E Verrill will work 
up the Mollusca, A.exander Agassiz the more important 
Echini, and the rest of the Invertebrates will be studied 
by Prof. Verrıll It ıs not yet determined who will study 
the Sponges The fishes are being worked up systema- 
tically by Prof Theo Gill, and Mr Ryder 1s studying 
the anatomy of the moie interesting forms 

RALPH S TARR 








AFRICAN SPIDERS* 


TEHE paper above noted forms Part III of an important 

and interesting series upon the Arachnıda of Africa, 
and was first published in Aznal del Museo Civico di 
Storia Natural: dı Genova,vol xx pp 5-105 Its subject- 
matter comprises the collection of Arachnids formed by 
Count Orazio Antinori in the kingdom of Scioa in the 
years 1877-1882 Before entering upon the details of 
this paper it will be well to notice briefly the two preced- 
ing ones of the same series. Part I (published in the 
same Yournal in 1880) states that the object of the series 
1s to bling’ together all the existing materials in the shape 
of papers and other works on African Arachnida and 
present them on oneplan and method ın accordance with 
the following five zoological provinceg —(1) Mediterra- 
nean (extending nearly to phe Tropic of Cancer, and 1n- 


t Memare della Societe Geographica Italiana, vol u parte quarta, 
pp 1-703 (Roma, 1883) ^ Spedizione Italiana nell’ rica Equator ale 
Risultatr Zoologica IV Araenidi di Scioa, e considerazioni sull’ Aracno- 
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cluding the Azores, Madeira, Canaries, and Cape de 
Verde Islands), (2) Orcental, or, rather, Central and 
Ortental African, (3) Western African (from the Gam- 
bia to the Congo), (4) Southern (included by a line drawn 
from Kalabini to Limpopo, and comprising a portion of 
the eastern coast to the Mozambique), (5) Malagasıc 
(z e. the Lemur country with Madagascar) Various ex- 
peditions and other means by which materials have been 
obtained are* mentioned, and a bibliographical list 1s 
given, in the introduction, of the numerous published 
works and papers on African Arachnida from the days of 
Linnzus to the present time The Arachnida described 
and recorded ın this,first part are from Tunis, while the 
second part (published Joe vzt vol xvi 1881) simply con- 
tains an account of a collection of Arachnids from 
Inhambane (in the sduthern region), with some consider- 
ations on the Arachno-fauna of the Mozambique, of which 
a list of species 1s also added 

The Tunisian collection described in Part I numbers 
115 species of six orders Scorpzondea, 6 species (Scor- 
piones, 5 , Pseudoscorpiones, 1), Solpugedea (Solifugee), 
4, Phalangudea (Opiliones), 4, Arane:idea (Aranegm), 
96 , Acarıdea (Agari), 5 Of the above, two new genera, 
and eleven new species (all but one of the latter—a 
pseudo scorpion of a new genus) belong to the A1aneidea 
As might be supposed, the essential character of the 
Tunisian collection 1s South European or Mediterranean 
Very different from these are the aiachnids desciibed 
and recorded in Part II fiom Inhambane and the 
Mozambique Here we have, though the number of 
species 18 very scanty, the true tropical character Only 
54 species are recorded, comprised in 43 genera, 20 
families, and 5 oideis The larger part (35 species) be- 
long to theg47anezdea, of which 1 genus and 4 species 
are new Coming now to the Arachnida recorded and 
described in Part III from Scioa (in the eastern zoologi- 
cal province) we have 71 species belonging to 49 genera, 
18 fasules, and 4 orders A general catalofue is also 
added of Abyssinian Arachnida, which, including those 
from Scioa, number 124 species It is noted as remark- 
able that no scorpions were contained in the collection 
fiom Scioa, and that 30 of the Arachnids recorded are 
new to science, also that only 12 of the Scioan species 
aie commof to the rest of Abyssinia 

The author enters into some other considerations on 
the distribution of the Arachnids of Abyssinia , but the 
researches and materials on which his observations are 
based appear as yet to be too scanty to sustain any very 
general conclusions At the same time it must be 
acknowledged that the plan on which the author has 
worked, of bringing the materials of so large and varied 
a 1egion as the African peninsula under the geographical 
divisions announced in the introduction to Part I is a 
most useful one, and the work he has done so fai is 
undoubtedly a valuable contribution to arachnological 
Science OP.C 





. 
MR BURNHAM’S DOUBLE-STAR MEASURES 


THE recently published volume of the Memozrs of the 

Royal Astronomical Society contains a further 
series of measures of double stats by Mr S W 
Burnham, made with the 18-inch refiactor of the Obser 
vatory at Chicago This series comprises measures of 
ISI double stais discovered by this eminent observer, 
which brings up the number of such objects discovered 
by him duiing the last ten years to no fewer than 1013, 
amongst which are included some of the most inseresting 
stars of this class , also measures of a selected list of 
double stars, 770 in number, made chiefly in the years 
1879 and 1880, with. an appendix, the*results offobserva- 
tions of several obyetts, as late as the middle of the past 
year Every one who is intefest d in this branch of 
astronomical scienze will read with much regret one 
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remark ir Mr. Burnham's introduction: he writes — 
“ The present catalogue will conclude my astronomical 
work, at least so far as any regular or systematic observa- 
tions are concerned” He expresses himself modestly 
respecting his own labours—“In a field so infinitely 
large, one can accomplish but little at the most, and how 
much, or how little, the astronomers of a few centuries 
hence can perhaps best decide . At this time I may 
venture to claim that my work in this field has been 
prosecuted with some enthusiasm, and for its own sake 
only, and that my interest has not been divided among 
several specialities ” 

But a higher estimate of Mr Burnham’s work in this 
particular line of observational astronomy to which he 
has devoted himself may be justly taken To read of 
the discovery of upwards of a thousand double stars 
within a [imited period by one observer, we might almost 
suppose we were living in the days of Sir Wiliam 
Herschel, when the heavens were comparatively an open 
field, and had not undergone the wide and close explora- 
tfon which they had done when Mr Burnham com- 
menced hs work He has had, it 1s true, the advantage 
of instruments of the finest class, and we may believe an 
unusually acute vision, but he must have exercised an 
extiaordinary and most meritorious amount of patience, 
perseverance, and care in the discovery and accurate 
measurement of such a list of double stars, and it will be 
gratifying to the astronomical world that such well- 
directed exertions have met with so exceptional a success 

Among the more noteworthy stars included in Mr 
Burnham's new Catalogue (the fourteenth), which may be 
considered a continuation. of that published in vol xliv, 
of the same Wezzozrs, the following may be mentioned .— 

I 126 Tauri (8 1007), **a most remarkably close and 
difficult pair, one of the closest known” , magnitudes 6 0 
and 62. With a power of 1400 there was only a slight 
elongation 

2 BA C. 346, Mr Burnham thinks the principal stai 
may be va11able, and he is certainly correct in his surmise 
Heis gives it as a naked-eye stai 6 7 m , Gould 7 om ,and 
itghas been several times noted 8m , while the writer has 
recorded .t as low as gm 

3 B 117, a star with a proper motion, according to 
Argelander, of o” 438, measures in 1883 show a common 
motion of the eomponents , their distance 1s 2" 2 

4 ¢Sagittari, detected by Winlock, probably a retro- 
grade motion of 225? in less than fourteen years, and 
evidently a change of 48? in less than three years, by Mi 
Buinham's measures alone It is an object for large 1n- 
struments in the other hemisphere 

5 B Delphini (8 151) —A very rapid binary ; since its 
detection by Mr Burnham in 1873, there has been an 
increase 11 the angle of about 180°, and a diminution in 
distance from o"6to o" 25 He thinks “it may prove to 
have, with the single exception of 8 Equulei, the shortest 
period known." 

Mr Burnham collects the measures of 8 Equulei, and 
infers a period of 1evolution of about 10 8 years. Measures 
should be easy again ın 1885 

6 85 Pegasi (8 733) —The close pair was not mea- 
suiable in 1882 , the angle was about 323? at the epoch 
188375 be mean annual motion 1s about 12° 5, at which 
rate the period would be less than thirty years 

In the introduction. to the Catalogue will be found 
references te the publications where the thirteen previous 
ones are to be found 





MEASURING THE AURORA BOREALIS 


HE study of the height of the aurora borealis above 
the earth’s surface 1s, it will be easily conceived, of 

the greatest importance in understanding the nature of 
this phenomenon Unfortunately the height of the aurora 
has always been, and is to some extent still, a moot point 
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in natural science There are, of course, not wanting 
estimates and observations relating to this question, 
but the general results of these, particularly of the earlier 
ones, are very contradictory There seems, however, to 
be every probability of this problem being very soon 
solved 

As a basis for the measurements of the aurora we have 
generally selected the arcs or the more pronounced solitary 
streamers, when they have been clearly and simultaneously 
observed from two points situated some distance from 
each other, the apparent height or position in each place 
having been determined by comparisons with, and mea- 
surements of, stars In consequence, however, of the 
rapid shifting both of appearance and position of the 
aurore, this method ıs difficult and unsatisfactory, and 
these drawbacks may to a great extent explain the very 
divergent results which have been obtained by the 
same 

In order to give an idea of the manner and principle of 
measuring the aurore in their simplest fcrm I ven; 
ture to describe the method I have been .n the habit of 
following 

On March 17, 1880, a great aurora was observed at the 
145 stations which I had established over the southein 
part ot Norway, the west coast of Southern Sweden, and 
in Denmark One of the characterist.cs of this pheno- 
menon was a large broad arc, or, perhaps more correctly, 
band, which for a long time spanned the sky from east to 
west In Bergen (Norway), where my own observatory 
was established, ıt remaimed for some time in the zenith, 
then moving a little to the south, but a: the stations lying 
further north ıt was seen ir. the south, while at those south 
of Bergen it was seen m the north 

By its characteristic internal repose and slow motion 
this remaikable band was especially suited zo establish 
the identity of this aurora at the various stations gnd to 
serve as a basis foi its measurement It had apparently, 
when in its most southern position, no connection with 
the types which appeared simultaneously in the north, 
the latter being streamers which it was impossible, from 
their rapid change of foim and appearance to obserwe 
connectedly at the various stations 

If the various reports of this auroral phenomenon be 
examined, not the slightest doubt will remain of the 
object seen being the same, ze that the*same arc was 
observed at the most southern as well as the most*northern 
stations The further we move southwards however— 
away from the same—the more the apparently observed 
height diminishes, until we find that at the most southern 
points it was seen merely as an ordinary low-lying arc 
In Bergen no trace of an auroral phenomenon was seen 
south of the band in question, and the reports from the 
stations south of this place all agree that neither was any 
seen there From this we may conclude with ceitainty 
that the auroral arc observed ın the zenith of the horizon 
of Bergen was the identical one seen at all the southein 
stations, and that the line of demarcation of the pheno- 
menon seen from that place was the absolute southern 
extension of the band 

Before it 1s possible, however, from the observations 
before us to measure the height of the arc, it 1s necessary 
to ascertain its direction and its position in space rela- 
tively to the localities on the surface of the earth from 
which ıt was seen In the main the point of culmination 
of ordinary auroral arcs 1s in the direction of the magnetic 
north of the place of observation, and the arcs themselves 
follow approximately the magnetic parallels I found, 
however, from careful calculations that the apex of this 
arc deviated some 10° wes: figm the magnetic meridian, 
and that its course or strike was at an angle of about 25° 
with the geog1aphical parallel circles 

The calculation of the height of the arc 1ests on the 
following principle If ir Fig 1 S and S' denote points 
of observation, C the centrum of the earth, and P two 
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points in the aurora borealis situated ın the same perpen- 
dicular plane thrcugh s and S', whose angles above the 
horizon # and #’ have been determined at each station, 
and the longitude and latitude of each place 15 known, it 
1s possible ‘by a well-known trigonometrical f$rmula, yız 

cos d = cos (Z — ¢') cos cos & + sin? sm J’, where / and 
/' indicate the longitude and 4 and // the latitude of the 
two places, and g the distance or great circle between the 
two) to find the arc S S, which 1s equal t@S C s From 
this again ss (iss =sm scs) found Further, 
L x=x' —isCS Cne knows therefore, m the triangle 
S Ps’, the side $$‘ and the angles PSS’ and P S'S, so that 
its other parts, as for instance PS, may be ascertained by 
means of some simple trigonometrital calculations If 
Ps is known, we further obtain, in the triangle PSC, SC, 
which 1s equal to the radius of the earth, and the angle 
psc=co°+/ From this P C 15 found, and, subtracting 
S C, the perpendicular height of P above the earth’s surface 
is determined Finally, if. 4 PCS 1s ascertained, the point 
on the earth above which P ıs situated. perpendicuiarly 1s 
found 

In practice the matter 15, however, not quite so simple 
The method presupposes thus that Ples in the same 
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vertical plane as both points of observation, which would 
rately occur, but still 1t 1etains its adaptability, even if P 
only indicates a point m the upper or lower edge of the 
auroral arc, the culminating point of which has beer de- 
termined in both places, provided that these lie ın the 
same plane perpendiculaily in the longitudinal axis of the 
circle, o1 may at all events be referred to such a common 
plane s . 
It 1s, however, far more difficult to overcome another 
drawback. Provided that the arc has a perceptible thick- 
ness m relation to its horizontal breadth, those parts of 
the upper or lower edge of the arc which present them- 
selves to the various observers cannot always be referred 
to the same parts of the arc, 1n consequence of the cir- 
cumstance that the apparent breadth, particularly with 
the lower arcs, 1s due to a combination of both the real 
breadth ard thickness of the arc 

If-a, b, c, d m Fig 2 1epresent the circumference of a 
circle observed from the points A, B, C, assuming that the 
line of demarcatiop of the arc north and south is parallel 
with the*inchnat dn needle, the pomt @ will denote the 
upper (southern) edge for A and B,for C on the other 
hand 4, and,;n a similar manner, the lowci (northern) 
edge 1s determined by the point 4 for A and B, ¢ for C, &c 
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Now if the determination of the apparent height of the 
upper edge for A and C 1s taken as a basis for calculation, 
the height of the same cannot be ascertained therefrom, 
but from the crossing point of the lines Aa and C 6, and 
so forth ‘A great many other variations may also be 
met with according to the dimension and position. of the 
arc Generally, however, when the arc lies on one side 
of both places of observation, the edges observed in the 
respective plafes are 1dentical 

In the following simple manner I have succeeded in re- 
ferring thevarious places of observation to thevertical plane 
of Bergen, where my own observatory 1s situated, 1n order 
to find the arc sS'19 Fig 1 The direction of the arc I 
have, m accordance with observations, let form an angle 
with the circles of latyude of 25° I have constiucted a 
globe with the circles on a large scale in Mercator’s pro- 
Jection, on which the various stations have been denoted 
Through the place “Bergen” a straight line is drawn 
under an angle of 25° with the circles of latitude, while 
the perpendicular distance of the various stations from 
this line has been determined in the construction and by 
direct measurements The stations whose observations 
are so completegthat the angle of the arc above the 
horizon has been determmed have been combined with 
Bergen. I have succeeded in forming nineteen such com- 
binations The heights of the arc calculated at these 





Fis 2 


stations vary somewhat, but not very much, and if an 
average 1s taken we find that the value of the height of 
this,aic above the earth’s surface was most probably 
146 95 km 

It further appears that the observations were not exact 
enough to obtain an estimate of the thickness of the ac, 
so that we can only accept the figure given above as an 
average oife, ze an average of the distance of the upper- 
most and lowest layers from the surface of the earth 

If we compaie the height aritved at in. this case with 
those obtained through previous researches, we shall find 
that it agrees to some extent with the value of the arcs 
measured ın recent times They differ, however, greatly 
from old ones Thus Piof Fearnley finds, through ob- 
serving sixteen auroral arcs from ove spot, in Christiania, 
by an ingenious theoretical method, that the average 
height in these cases was 2715 geographical miles, or 
2015km Newton found, by the same method, that the 
average height was 130 English miles, or 2093 km, 
while Nordenskjold, by a similar method, hag come to 
the conclusion that êt is rgokm The French expedition 
established at Bossekop duringe 1838-39 obtained no 1eli- 
able statistics on this point, owing to the small distance 
between the two-oints of observation, viz 156 km But 


from the results obtained it seems that the height must 
be sought between roo and 200 km 

In opposition to this Bergman fixes the height at 753 
km , Boscovich at 1328 km, and Mairan at 780km More 
1n correspondence with our result Dalton found the height 
of the auroral arc to be 241 km, and Backhouse found 
the three measured by him to lie between 81 and 160 km 
On the other hand, Franklin found at Cumberland House 
(North America) that several aurora which he measured 
had a height only of 113 km In fact, the savants who 
have studied the aurora borealis in the Arctic regions 
appear to agree that ıt does not attain the height given 
above as the results of researches further south 

I have here only mentioned a few of the very divergent 
values obtained in measuring the aurora borealis, but I 








do not believe it will be of any service to append more, as 
the values range fiom o to 2000 km 

In Fig 3 I have attempted to illustrate the height of 
the aurora referred to by me by comparing ıt with other 


wellknowitheights The scaleistmm — rkm Below 
is drawn a piofile of Norway fiom Bergen ın a direction 
E 25 N The heights here range to upwards of 5000 
feet Above #7 indicates the arc of the aurora in its 
height of 14695 km ‘The thickness given is wholly 
approximate, and probably too small For comparison 
1s inserted, q, the highest mountain in the world (Mount 
Everest, 8839 m ), 4, the greatest height reached by man 
(Glaisher and Coxwell in their balloon on September 5, 
1862, 31,800 feet), c, the estimated height of the cirrus 
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clouds (25,000 feet) , d, the plane of the August meteors— 
beginning and ending (155 and 98 km) , /, the point of 
appearance and disappearance of the laige meteor which 
was seen on March 4, 1865, in England, Ho.land, Belgium, 
and Germany (134 and 26 km ) , and finaly g, the hypo- 
thetical height of the atmosphere (10 geographical miles 
.= 4 km) 

Whth regard to the results of the measurements of the 
aurora which I effected during last winter at Kautoketno, 
in conjunction with the stations at Bossekop and Sodan- 
kyla, I may be buef, from the circums*ance that the 
observations made at the latter station are not to hand, 
while the material at my disposal requires a more careful 
analysis than I have as yet been able to bestow upon it 

I must, however, state that a preliminary examination 
of the observations made in the plane Kautokeino- 
Bossekop has led to the important discovery that the 
aurora borealis, at all events in this locality, les in a 
plane at least roo km above the earth I nave examined 
all the observations made simultaneously at the two 
stations, and have not found the slightest mdication of 
the aurora descending to a level in which it would only 
be visible at one of them, while there seems to be no 
reason for assuming that the types observed were not 
identical, when due regard is paid to the difference in the 
height above the horizon of the two stations? The dıs- 
tance between Kautokeino and Bossekop 1s about 107 km 

I have, on the principle indicated in Fig 1, made a 
series of preliminary measurements of the lower edge of 
aurore observed at both stations, having selected only 
those where there cannot be the least doubt as to identity, 
from which I have obtained the following values in kilo- 
metres —760, 799, 846, 936, 97 7, 982, 990, 1000, 
108) 107 0, 116 6, 124 I, 124 9, 131 9, 1415, 144 9, 149 0, 
103 

If the average of these eighteen measurements 19 taken, 
the average height of the lower edge will se 113 km, 22 
a result which 1s in perfect harmony with tne later obser- 
vations referred to above 

To give any definite results of the studies of the thick- 
ness of the arcs, the length of the streamers, &c , 1s,*of 
course, impossible, until the material has been carefully 
sifted I may here in passing observe that we must in all 
estimates of the height of the aurora boreghs be content 
with approximate figures , this hes in the nature of the 
case, apart from inaccuracies in the measmements which 
it 15 impossible to avoid The aurora borealis has, in 
common with clouds, no absolutely defined and fixed line 
of extension, either downwards nor upwards We must 
therefore rest content with ascertaining only approxi- 
mately the height of the plane in which the aurora borealis 
appears 

That the aurora generalty appears at a height of 100 km 
or more above the earth's surface does certainly not pre- 
clude the possibility of its appearance on some occasions 
much nearer the earth In fact there are a considerable 
number of reports in our hands which imply that this 1s 
really the case Thus observers aver that they have seen 
aurorz below the clouds, in front of mountains and ıce- 
bergs and coasts, and even on the very ground These 
assertions have been greatly doubted as being the result 
of the imagination, o1 optical illusions, put with what 
Justice I will not venture to say For my own part I can 
only say that during my long stay at Kautogemo I had 
unfortunately often enough occasion to abserve auiorae 
and clouds simultaneous.y, but although always paying 
the closest attention to this particular point I have never 
seen even a fragment of an aurora in front of or below 
tbe clouds Even the most 1&8tense development of light, 
colour, and motion occurred always above what seemed 
to be the very highest-lying clouds 


* The experiences of Prof. Lemstrom at Sodankyla (NATURE, vol xxvii 
p 389) which seem to point in a d.fferent direction, I intend to discuss on 
another occasion 


When the entire material relating to the study of the 
aurora borealis has been collected from the various inter- 
national circumpolar stations, sifted and carefully analysed, 
the question of the height of the aurora boreglis will not, 
I believe, long remain one of the unsolved problenfs of 
nature Untu then the 1eader must remain content with 
the discoveries I have indicated in this paper 

SOPHUS TROMHOLT 





COUNT DU MONCEL 


COUNT THEODORE DU MONCEL, whose death 

we briefly announced last weMk, was born at Paris 
on March 6, 1821 His father had been a General of 
Engineers under Louis Philippe, a&d the son was at one 
time destined also for the army When but eighteen 
years of age he showed a predilection for sctentific 
pursuits, and published two treatises on perspective, 
treated mathematically and artistically. He was also at 
this time an enthusiastic archeologist and traveller In 
1847 he published a volume entitled “De Venise à 
Constantinople à travers la Grèce,” illustrated with 
hthogiaphic plates drawn by himself@ His family ob- 
jected to his democratic pursuits, and became estranged 
fiom hım In consequence he determined to adopt 
science as a profession But not having studied at the 
Ecole Polytechnique, nor at the Ecole Centrale, he lacked 
those scholast'c recommendations without which, in 
France, promotion is so difficult A professorship being 
absolutely closed to him, he became a scientific writer, 
and devoted his attention chiefly to electricity In the 
years which followed he zealously soughteto acquaint 
himself with every new discovery and invention which 
was made, and his industry sn collecting dhd dissemi- 
nating information on electric science was 1mmense 
During the years 1854-1878 he published at intervals in 
five volumes, his well-known ** Exposé des Applicatiqns de 
PElectricité? a work which, though it relates chiefly to 
inventions and instruments now superseded by newer 
forms so abundantly poured forth during the past few 
years, nevertheless maintains its place as a standard 
work of reference in electric technology Since 1878 
Count du Moncel published several volumes containing 
popular expositions. of various branches of the science 
His work on the Telephone and Microphone has been 
translated into Engush , so also has his work on Electric 
Lighting, and that on Electricity as a Motive Power 
Thoroughly in his element as a writer for the scientific 
press, and more of a journalist than a man of science, 
Count du Moncel nevertheless distinguished himself by 
a series of valuable contributions to science, chiefly in 
the form of papers read before the Académie des Sciences 
His researches on the properties of electromagnets and 
on the conductivity of badly-conducting bodies are worthy 
of mention To du Moncel we owe the observation that 
the variation produced by pressure in resistance offered 
at the point of centact between two conducting bodies— 
a phenomenon well known before his timé—is more 
maiked m certain. bodies than in others, wood-charcoal 
being one In this-observation he laid the foundation for 
thesubsequentapplications of this pimciple made by Clérac 
and by Edison Du Moncel was also an inventor, and ob- 
tained a gold medal at the Exposition of 1855 for the collec- 
tion of instruments exhibited by him, including an electric 
water-indicator, an electric anemograph, an electric 
recorder of improvised music, a 1ecording galvanometer, 
and sundry telegraphic instruments From 1860 to 1873 
du Montel was occupied as electrician to the administra- 
tion of telegraphs, but he quitted the post somewhat 
abruptly gn 1873 1$ consequence of disputes in the ad- 
ministration In 1874 he was elected a member of the 
Académie des Scier.ces, en which body he was very active 
in bringing forwaid accounts of all discoveries in his 
favounte science It was he who thus successively intro- 
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duced to the Academy the Bell telephone, the Hughes 
microphone, and the Edison phonograph He was very 
prominently connected with the Electrical Exhibition. at 
Pansin 1881 From 1881 until his death he, held the 
editorship of the journal entitled La Lumière Électrique, 
which was founded by him, and to which he was an un- 
ceasing contributor Whether he was a great scientific 
genius may he doubted, and whether in some matters he 
did not assume the attitude of paitisan iather than that 
of historian 1s also perhaps open to debate, but none 
can deny that he had by his diligence and talents won 
himself a very important place in the ranks of science 
The vé/e of scientifié journalist may be said to have almost 
been created by him, and he was always anxious to main- 
tain the dignity of sceence and to advance the interests of 
scientific workers Jt would be difficult to fill up the void 
left by his sudden decease 





NOTES 


M FAYE read ,to the Academy of Sciences, on Monday, a 
report diawn up By the Academical Committee appointed to 
prepare for the election of the three French delegates to the 
Meridian Congress of Washington The Committee, whose 
conclusions have been adopted by the Academy, declines to take 
any final step, and will ask the Mimster to appoiit a certain 
number of delegates of several public administrations in order to 
deliberate in common with them and give final advice 


THE Committee appointed by the Academy of Sciences to 
report on thé proposal to sell the Paris Observatory grounds, has 
held its fug meeting M. Wolff, Member of the Section of 
Astronomy, read a note, which will be printed, opposing the 
Scheme He said, znter ala, that the Government had con- 
structed an Observatory at Meudon, which was almpst complete, 
and Ghat he was certain that M Janssen, the present directoi, 
would lend his instruments and grounds to any astronomer 
wishing to execute special work which could not be executed in 
the interior of Pais M Janssen, who was present, cad that 
he should be most happy to comply with any wish expressed by a 
competent Óbserver, the Observatory not being his private 
property, but belonging to the Government 


THE Meteorological Observatory of Sentis, m the Canton of 
Appenzell, Switzerland, at a height of 8094 feet was established 
in August 1882, and the regular observations began with Sep- 
tember r of that year This observatory, which, from its posi- 
tion and height, 1s far excellence the high-level meteorological 
station of Switzerland, 1s maintamed at an annual cost of 6000 
francs, raised jointly by the four neighbourmg cantons, the 
learned societies, and the Alpine Club of Switzerland, and 15 
further subsidised ty 1000 francs from the national grant for 
meteorology, <A brief 7 ésumé of the results of the first year has 
been received The eye observations are made five times daily , 
the results at these hours, however, are only given m full as 
regards the force of the wind. These are of some interest, as 
showing that, so far as regards the observing-hours, viz 7 and 
Ioa m, and I, 4, and 9 pm, the mean diurnal force of the 
wind, for each of the twelve months beginning with August 
1882, ıs least at i pm We look forward with no small interest 
toa fuller repoit than the one now before us of the diurnal 
results for each month of the baiometuic, thermometric, hygro- 
metric, and rain observations from this invaluable addition 
recently made to the high-level stations of Europe ° * 


A CURIOUS tidal phenomenon took place on the morning of the 
21st mst on the west cqast of England Th? following fommunica- 
tion (dated Feb 21) to the Secretary, Meteorological Office, from 
Ellis Roberts, Trimty Buoy Keeper, Aberdovey, contains the lead- 
ing encumstances onnected with the occurrence —** Afternoon 
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of the 20th (civil time), it blew strong (6 to 7) from south- 
south west and south west, increasing towards midnight to very 
heavy gale (force ın the squalls, 10 to 11) with heavy ram. I 
ietned at 11 Barometer at 29 31, falhng I cannot say when 
it moderated, but at 6a m the sky was beautifully clear, with 
moderate breeze about west (force 3 to 4) The time of high 
water foi this bar, by the Liverpool almanacs, this morning tide 
would be 2h 331, but from some observations that I have made 
for eighteen months that I have been living here, the time of 
high water in the river off the village would be about 3h 5m. 
to 3h rom. I wish to make this remark on account of the 
times the phenomenon took place About 6 30, or near half 
ebb, I noticed the baromete: had 11sen to 29 34 or '35, with 
beautiful, fine, cleat sky , moderate breeze (about 3) from west- 
south-west, but the stieam nearly slack when ıt ought to have 
been running eb about two knots , very heavy sea on the bar, 
At 6 50 the vessels were fanly swung to the flood, which 
was running about 1 to 14 knot, and the water was fast 
rising At 815 water again nearly slack, with light breeze 
(about 2) from south to south south-east , very fine, but clouds 
beginning to form in the south-west and west At 8 30 the 
water was falling , at 9, water falling very fast, ebb running 
24 to 3 knots, at Io 45, water beginning to rise for the natural 
tide As there is no gauge for the rise and fall at this place, I 
cannot give the correct rising and fallinz, but I will give them 
according to the best of my judgment The afternoon tide of 
the 20th was noticed to be very low, much lower than could be 
expected from the state of the wind and weather But this morn- 
ing’s tide rose fully szx feet above the ordinary level, or nearly 
to the height of the tides at full and change, with the moon’s 
parallax 59’ to 60’ (this tide had fallen as usual, or rather more 
rapidly, up to nearly half ebb) I cannot exactly say how much 
the w&ter had risen before I noticed it, but the unnatural tide 
1ose after I noticed it over 2 feet 6 inches , and from 8 30 to 
IO I5 the same had fallen over 6 feet, although the wind had 
shifted to the westward, with passing. showers and hard squalls 
Rarometer all the time very steady at 29 34 or 35 Now, 
4 p m , itis slack water, ships lying head to wind, but a lower 
tide than any that I recollect in this mver with the wind as strong 
from the westward I have heard ıt reported that there was 
heavy thunder 8nd lightning in the neighbourhood, but I neither 
saw nor head any " Similar occurrences are reported from the 
Dee, near Chester, and from the Mersey 


THE Second Teyle: Society of Haarlem offers a gold medal 
of the value of 400 florins foi a critical study of all that has been 
said for and against spontaneous generation, especially during 
the last twenty five years The competition 1s mternational, and 
futher details may be obtained by applying to ** La Maison de 
la Fondation du feu M. P Teyler van de Hulst, Haarlem ” 


WE are asked to state that a society calling itself the ‘‘Society 
of Arts, Letters, and Science,” has no connection whatever with 
the Society of Arts 


THE old Sorbonne and Collège Louis-le-Grand in Pans will 
soon be demolished, to be reconstructed on a larger and more 
magnificent scale The same measuie ıs to be applied to the 
Collège de France All this part of the Latin Quarter will be 
quite remodeled, and will in a few years be unrecognisable 


THE Manictpal Council of Paris has passed a resolution to 
exhibit, in each of the twenty town halls of that city, the meteo- 
rological notices issued every day by the French Office 


PROFESSOR MILNE of Japan has just made a new move in the 
direction of investigating seismic phenomena He has made 
preparations for the establishment at Takashima, near Nagasaki, 
of an underground or catachthonic observatory The workings 
1n the coal mine at that place not only extend beneath the island 
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of Takashima ttself, but also beneath the sea, and have a total 
length of about seventy miles About 2500 people are employed 
there, and the output of coals about 1200 tons a day Owing 
to chemical decomposition gomg on in the workings, which are 
on the ** post and stall” system, the temperature ıs so high that 
spontaneous combustion 1s constantly occurring Prof Milne 
visited places having a temperature of I10° F, This, together 
with the escape of firedamp, make the mine very dangerous, 
The experiments which have been commenced, and which are 
to be continued systematically, are (1) the observation of earth- 
currents, which so far appear to be but feeble, (2) listening in a 
telephone to the sound produced by the movement of a micro- 
phone placed in the solid rock , (3) the observation by means of 
a tromomete,, or tiemor measure, of earth-tremors, (4) the 
observation of two delicate levels to see 1f the seasonal move- 
ments of the soil on the surface exist also underground , (5) 
attempts to measure the influence of the tide, which rises there 
about eight feet every twelve hours, in producing a bend, or 
crushing in the roof of the mme Observations on atmospheric 
electricity may subsequently be added All these will be carried 
on in conjunction with tidal, barometrical, and thermometrical 
observations, as well as with those on the escape of fire-damp 
and the entrance of water to the mine One practical object of 
these series of observations 1s to ascertain whether any of these 
phenomena are connected witn each other, and especially with 
the escape of fire-damp ın the mme At present it appears that 
the gas shows itself about eight hows before a “all in the baro- 
meter, and therefore the 1ndications of the latter are useless as 
danger warnings On the surface of the earth tremors increase 
with a barometrical fall, and perhaps before it — Eaith-tremois 
and the escape of fire-damp may, therefore, Prof Mulne thinks, 
be connected , but, whether practical results be obtained or not, 
the experiments will enable a comparison to be made between 
surface phenomena and those which are subterranean The 
native company which now owns the mine, as well as the 1est- 
dent engineer there, have a‘foided every ass:stance to Prof 

Milne ın his investigations, and that gentleman, we are informeg, 
will be glad to receive suggestions for improved o: additional 
observations, from any scientific men 1n this country interested 
in the subject, Any communications intended for him should 
be addressed to the Imperial College of Engineefing, Tokio. 


THE Russian Zevestza publishes the results cf the 1eseaiches 
of M Biounoffinto the variations of temperature in consequence 
of the cyclones ın Europe He has taken seventy-stx cases in 
which the meteorological bulletins showed the presence of a 
cyclone in Europe, and prepared a meteorological map for each 
of these days, showing the deviation of temperature from the 
normal, and the route of the cyclone The average deviations 
of temperature in the regions of the cyclones appear as follows 
for different months January, 3°7°Cels , February, 2 2°, Maich, 
12°, Aprl, 02°, May, ov, June, -07°, July, -0 2°, 
August, -0 4°, September, —o 1°, October, o 2^, November, 
09°, December, r 4° It results from these figures that, as 
might have been foreseen, dur:ng the winter the cyclones bring 
warmer an, and colder air durzngthe summe: — If the region of 
the cyclone be divided into four paits by two perpendicular 
Imes traced through its centre, the two right parts widely differ 
from the two left, the deviations being for the former winter, 
46^, spring, 1'9°, summer, 07°, and autuma, I 7°, all 
positive, while for the two left parts the deviations aie all 
negative as well durmg the summe: as during the winter, 
namely —o 9° for the winter, æI 1° for the spring, — 1I 7° for 
the summer, and —o 9? for the autumn 


IT appears from a notice published in the last issue of the 
Jeuesíw that stone-age implements were used by Russians in 
Siberia at a time very near to our own Thus, owing to the 
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difficulty of having iron implements, and even tron, the Cossacks 
who occupied the valley of the Irkut at Tunka availed them- 
selves of the numberless stone implements they found ‘scattered 
on the hills around Tunka, where large manufactuges of stone 
implements have been discovered There are still people Who 
remember also that their grandfathers were compelled to follow 
the advice of the Mongols, and to make use gf nephrite 
hatchets , the tradition says also that there wer& Cossacks who 
understood themselves the art of making jade implements, Any 
one who knows the difficulties of obtaining 1ron 1n Siberia some 
thirty yeais ago, and even now, will not doubt the trustworthi- 
ness of the tradition, We may add alo that the late Prof 
Schapoff has found the settlers at Turukhansk largely usmg 
stone pestles and hammers, some of whs&h were exhibited at the 
Irkutsk Museum, before it was destroyed by fire 


IN the last number of Naturen Herr Geelmuyden of Christiania 
describes theso called ‘‘Jeettegryder” giant bowls of Orholm, on 
the east side of Chris'iama fjord "These curious geological forma » 
tions, of which good drawingsare given, are not only the largest 
of their kind in Scandinavia, but are of greater size than those of 
the well-known glacier garden of Lucerne, @vhich have hitherto 
been considered as the most extensive of such natural depressions 
In two of the upper cavities at Orholm, all of which lie on the 
edge of a steep fjeld, a few pine and birch trees have taken root 
and grown im a tolerably normal manner till they reached the 
level of the surrounding rock, when the branches have invariably 
been bent and distorted by the force of the winds, and their 
growth has been arrested The depth of the depressions has not 
been deteimmed, but the perpendicular inclination of the inner 
walls would lead to the inference that 1t 1s considerable 


Messrs CrossLzy BROTHERS, of Manchester, have recently 
added an important rmprovement to then ‘ Otto” gas-engine 
This consists of a self-starting apparatus by means of which 
the engine can be put ın motion by simply opening a Walve. 
The apparatus consists of a small receiver into which the 
engine exhausts for a very short portion of its strokes the 
burnt gases which resut from the ignition of the charge m the 
cylinder. These gases fill the receiver, and in the course of 
half a minute raise a pressure in ıt nearly corresp@nding to the 
pressure in the cylinder during the moment ofignition These 
stored burnt gases are admitted again to the cylinder at the 
moment of starting by a very simple piece of mechanism, and 
thus put the engme ın motion in much the same way as steam 
Moves a steam engine, thus saving the trouble of pulling the 
wheel round to get m the first charges 


ON January 22, at 8 47 p m., a meteor was observed in the 
province of Kalmar, Sweden It appeared im the north as a fire- 
ball, without trail, gradually descending to the earth, so slowly 
that some observers, in orde that it should not become 
hidden from view by intervening houses, ran about 300 m, 
and still beheld the object The speed decreased by de- 
grees, and finally the ball seemed to remain stationary and 
then went out No whizzing noise or report was heard The 
object was observed for a minute and a half Its path was not 
regular but marked 5y great deviations When first seen its size 
and lustie was like that of Jupiter, and its point of issue 50° above 
the horizon, while waen disappearing ıt was 10° above the horizon 
It seemed to increase im size as it descended Its slow speed 
was particularly remarkable, as it differed so greatly from that of 
ordinaiy meteors 


THE Anthropological Society of Paus 1s constituted as follows 
for 1884 —President Dr Hamy, Vice-Presidents Drs 
Dureau an& Letoarnefu, Secietary Dr P Topinard, Assistant 
Secetanes M Girard de Rualle, Dr Piat, and M Issaurat , 
Committee of Publication Drs de Quatiefages, Matthias Duval, 
and Thulé - n 
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THE death 1s announced of Dr Gotthilf Heinr. Ludw Hagen, 
with whose name for the last sixty yeais progress m the domain 
of hydrotechnics in Germany 1s closely associated He died at 
Berlin on the 3rd inst, having nearly completed bus eighty- 
seventh year? 


THE death 1s announced of Dr A Bernstein, the well-known 
author of the '* Naturwissenschaftliche Volksbucher.” He was 
born at Danzigen 1812, and died at Berlin on the 12th mst. 


ON February 18 an earthquake was felt ın several parts of the 
Department of Algiers Its duration was very short The 
Tus kestan Gazette states that as many as ninety distinct shocks of 
earthquake have been #It at Oosh since November 14 Other 
shocks have also recently occurred at Viernoe and Tashkend A 
violent earthquake 1s als@ reported from the Birvaii district (pro- 
vince of Bitlis, on LakesVan, in Asiatic Turkey) on February 10. 
Great damage was done, as many houses fell 


Mr W WHITAKER desires us to pomt out in reference to tne 
article on the *' Geological Survey of the United. Kingdom,” 
printed ım the last number of NATURE (p 395), that some of 
the bulkiest publications of the Survey have appeared since 1855 
He favours us with a list of these, ın which we are glad to 
observe his own '* London Basin, pp. xn 620 ” 


IN consequence of a generally expressed wish from many 
hundreds of intending participators at the forthcoming Ormtho- 
logical Congress at Vienna, the Committee of the Congress has 
a tered the date for the first meeting from April 16 to April 7 
As the Ornithological Exhibition will be held from April 4 to 
April 14, the ornithologists present in Vienna at that time will 
have an oppoYtuuity of seeing the Exhibition, while at the same 
time attendgg the Congress Numerous Belgian, Danish, 
French, German, Austrian, Italian, and Russian men of science 
will meet m Vienna upon that occasion, 


THE German Government has issued an edict concerning the 
preservation of prehistoric burial-mounds which may be dis 
covered henceforth upon German soil. 

THE additions to the Zoological Soctety's Gardens during the 
past week include a Bonnet Monkey (Macacus sinzcus d) from 
India, presented by Mr W, Graeme, a Sambur Deer (Cervus 
aristotelis d) from Ceylon, a European Flamingo (Phanzcopter us 
antiquorum) from Southen Europe, presented by Mr James 
McGregor , a Vulpine Phalanger (Phalangista vulpina 8) from 
Austral, presented by Mr A H Lowder, a Pme Maiten 
(Mustela martes), British, presented by Mr Edward de Stafford , 
a Common Hare (Zeus europeus), British, presented by Mr G 
Pottier, a Rhesus Monkey (Macacus rhesus) from India, pie- 
sented by Master A J Neill, two Laughing Kingfishers (Dacelo 
gigantea) from Australia, presented by Di Evans, a Black- 
footed Penguin (Sphenescus demersus) from South Afiica, pie 
sented by Mr F Bloor, a Greek Tortone (Testudo greca), 
European, presented by Miss M L Fergusson, a Stump-tailed 
Lizard (7; achydosau us 1ugosus) from NeweHolland, a Bearded 
Lizard (Amphibolurus bas batus) from Australia, presented by 
Mr. J W Bostock, a Pike (Zsox lucus) from British fresh 
waters, presented by Mr Charles D Hoblyn, FZS , a Lesser 
White-nosed Monkey (Cercopithecus petaurista 9), a Campbell's 
Monkey (Ce copithecus campbell 9) from West Africa, a Ruddy 
Ichneumon (/YesZestes smithi) from India, a Bactitan Camel 
(Camelus bactrinus 6) from Central Asia, three White-crowned 
Pigeons (Columba leucocephalus) fiom the West Indies, purchased 





OUR ASTRONOMICAL COLUMN 


THE SOLAR ECLIPSE OF 1806, DECEMBER 10 —When 
Rumker was on the point. of leaving En$land to unflaitake the 
direction of the observatory erected. by Sir Thomas Brisbane at 
Paramatta, N S W , he came into Possession of a letter addressed 
to Maskelyne by Admiral Bligh, Governor of the colony, con- 


taming observations of a solar eclipse on December Io, 1806, 
which was described as almost total, the observations were 
made at Goveinment House, Sydney Cove, with a three-feet 
achromatic and two chronometers by Arnold , Rumker commu- 
nicated the Admiral's letter to Zach, who published it 1n vol v 
of his ** Correspondance Astronomique," with the places of the 
sun and mcon from Delambre and Burckhardt, and the longitude 
of Sydney Cove, which he had deduced from Bligh's observa- 
tions Enrploying Burckhardt’s Lunar Tables and the last Solar 
Tables of Carlim the elements of this eclipse will be found to be 
approximately as follows — 


GM T of conjunction in R A 1806, Dec 9 at 14h 19m. 14s. 


RA 256 I9 I 
Moon’s houly motion 1n R A 35 3 
Sun's » ” 2 45 
Moon’s declination 23 1 8S 
Sun’s $» 22 52 28. 
Moon s hourly motion in decl o 5S. 
Sun's 5 3 o I4 S 
Moon s horizontal parallax 56 16 
Sun’s » » o 9 

* Moons semi-diameter I5 20 
Sun's 35 5 16 15 


The eclipse was therefore an annular one ıt was central and 
annular wizh the sun on the meridiin ın longitude 143° 23’ E. 
and lattule 32° 23' S Admiral Bligh's position was not 
within the annular phase, but on making a direct caleulation for 
it, we find the greatest eclipse at oh 41m p m local mean time, 
magnitude 092 Perhaps this ıs the first eclipse that was 
astronomically observed at Sydney, and it may be noted in 
connectior with Mr Russell’s historical account of the progress 
of astronoxy at that place, of which we gave some account last 
week 


THE LATE PROF KLINKERFUES —Ernst Friedrich Wilhelm 
Klinkerfues was born at Hofgeismar m Hesse, on March 29, 
1827 He was attached to the Observatory of Gottingen as 
assistant ın 1851, under Gauss, he became provisional director 
of thatgestablishment 1n 1859, and ın 1868 was confirmed ın that 
appomtment Since 1863 he was one of the professors in the 
Philosophical Faculty at Gottingen He was an able practical 
and theoretical astronomer, and discovered the comets 1853 YII , 
1854 I, 1354 III , 1854 IV , 1855 II, and 1857 V., the first 
of these, which bore his name very generally while under 
observation, was telescopically observed in full sunshine, and 
only a few degrees from the sun's place by Mr. Haitnup at 
Liverpool, and by Schmidt at Athens In 1860 Klinkerfues 
proceeded to Cullera in Spain for the observation of the total 
solar eclipse ın July Hus work in theoretical astronomy in- 
cluded a Fnethod of determining the orbits of the binary stars, 
and he wes the author of a valuable theoretical treatise on the 
science When, on the occurrence of the great meteor shower 
of November 27, 1872, ıt was found that the meteors followed 
the track of Biela's comet, and the comet itself was supposed 
to be close to the eaith on that day, Klinkerfues thought it 
might be found opposite the radiant of the meteors in 
Andromeda, and accordingly telegraphed to Mr  Pogson at 
Madras to this effect, *' Biela touched earth November 27, search 
near 0 Centauri” It will be remembered that, in consequence 
of this telegram from Klinkerfues, Mr Pogson actually detected 
a comet 12 the vicinity, but was only able to obtain its place on 
two morning: , so that the orbit could not be determined There 
was a divided opinion at the time as to its connection with 
Biela, and perhaps this may now be said to be more than doubt- 
ful, notwithstanding the singular circumstances attending its dıs- 
covery  Klinkerfues died suddenly at the Observatory of 
Gottingen on January 28 





GEOGRAPHICAL NOTES 


e 
Mr. H H JOHNSTON leaves London to-morrow for Zanzibar, 
to conduct an expedition to Mount Kilimanjaro. The expenses 
of the expedition are borne by the Royal Society and the 
British Association, the object bemg to form as large a col- 
lection as possible of the flora and fauna of the lughest 

mountain in Africa 
ANOTHER attempt will be made this year to rescue the United 


States observing party ın Lady Franklin Bay, under Lieut 
Greeley This party, twenty-five 1n all, went out ın August 1881 
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and in 1882 and 1883 unsuccessful attempts were made to reach 
them This year four vessels will be sent out, one of them 
H M S. Alert, which we are glad to know has been presented 
for the purpose of the search to the United. States Government, 
It 1s to be expected that with such a formidable expedition the 
Greeley party will be reached, and we fervently hope brought 
home, though ıt 1s to be feared that some at least must have 
succumbed to the hardships of three winters 1n S1? N 


THE fourth German Gecgraphical Congress will meet at 
Munich from April 17 to 19 next The preparations are now 
bemg made The main subjects for discussion are* the present 
state of Pola investigation, the innovations relating to the 
standard meridian , the Glacial epoch, and the mode of drawing 
large-sized maps for schools. Numerous travellers and ın- 
vestigators have promised to read papers 


Dr. WILD of St Petersburg, the President of the International 
Polar Commission, 1s now sending out inv‘tations for the 
Polar Congress which 1s to meet at Vienna on April 22 next 
All the leaders of the International Polar Eapedit.ons of 1882 
are expected to attend 


DR ZINTGRAFF of Berlin 1s about to follow Dr Chavanife 
to the Congo, by order of the Brussels National Geographical 
Institute — His s pecial investigations aie to be of an ethnological 
nature 


Herr L STEINEGER informs Naturen that his fortnizht’s 
stay in Kamchatka in May, 1883, proved fauly satisfactory 
The co nplete success of the expedit 5n. wa», however, interfered 
with by the exceptiorilly late snowfall, which had buried the 
whole district round Petcopaulovskt un ler a layer of six to nine feet 
of snow, the surface of which malted duly unde the scorching 
sun only to be frozen again at night Among othe interesting 
points he has notei the prese1ce of four distinct species of the 
sea-eagle in Kanszhatka, while Eirops and the whole of the 
North American continent hic oily one specie» oë this mazni- 
fisent bird One of these four, waich Hec Steimezer has 
ninel Aahzetus hypoleucts, 1, dstinguished fron H leuco 
cephalus, H albicilla, and the giant Taalassz'us p.lagicys, by 
the dazzling white 1ess 0” some part, of the body and its gane-ally 
lngatercolour Heri Stem sger'scollez.0205, which have been sent 
oats Washington, inclu le the bones ofa complete skeleton of the 
sea-cow, seventeen sei-cilves, three skins of th: Kamchitkan 
Alpine sheep, a considerable numoe of crania o* the Cetacez 
of which three would appew to belong to new sp2cies Bendèh 
thes? and sone 709 skiis of birds, with a large nu nber of ma n- 
malian erama, he sends back a large anc 1aterestinz collection 
of fish, ctustacean , land and freshwater mollus'c 2nd nu nerous 
f sul and living plant, 


e 

AFTER having done so much ın restoring to our maps the old 
bed of the Amu-daria, the Russian explorers seem to be ın- 
clined now to take a quite opposite view Thus, Prince Hed- 
rois, geologist of the Amucaria Expedition of 1880, after 
having explored the eastern paix of the Uzboy, came to the con- 
clusion that the total want of river-beds in the ravine and the 
presence of Aral-Caspian molusks m it are a sufficient proof 
that the water of the Amu never ran on the stretch between 
the Sary-kamysh lakes and the Caspran Now, M Konshin— 
a mining engineer who has recently explored the westein part of 
the Uzboy—arrives independently a: the same conclusion with 
regard to the western part of the supposed old bed of the Amu 
He considers that its passage between the Greater and the 
Smaller Balkhan Mountains 1s a recent strait of the Aral-Caspian 
Sea, and that the western part of the Uzboy 1s mziely a remnant 
of the outflow towards the Casoian of the brackish water of the 
Sara-kamysh lakes The ravine of the Uzboy would be thus 
one of the numerous sors, or elongated lakes, the likeness of 
which to beds of rivers had already struck Pallas in the 
Astrakhan steppes, wheie the Daban-gol has a length of sixty 
miles The view of M Konshin may te simmef up as fol- 
lows —The immense Sara kamysh depression, 4400 miles wide, 
and at some places 280 feet below the level of the Aral, formed 
at a geolog'cally recent time a single basin with the Aral, the 
fossils found on its borders show that it was filled ap with at 
least brackish water This lake had an outflow into the Cas- 
pian, but for 130 miles west of Sara-kamysh there is nothing 
like a river-bed The likeness begins only west of Balla-Ishem, 
where the Uzboy begins. This channel, however, was filled up, 
not with the sweet and muddy water of the Amu, but with a 
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brackish and rather pure water of the Aral-Sara-kamysh Lake 
In fact, m this channel, on its whole stretch from Balla-Ishem 
to the Caspian, one finds everywhere the typical Aral-Caspian 
Cardita, Dreyssena, Neritina, and Hydrobia wn the most perfect 
state, whilst there are no traces at all of a fluvigtile flora oi 
fauna, nor any traces of human settlements However oppesite 
to carrent opinion, this view of the Uzboy surely has much to 
be said 1n its favour 


THE same geologist publishes in the Zzveszizeof the Russian 
Geographical Society an interesting account of his explorations 
in the Kara-kum desert, between Kyzyl-arvat and Khiva He 
considers the bad reputation of this desert quite exaggerated. In 
the neighbourhood of the Caspian and Lake Aral the Kara-kum 
sands offer a great many difficulties to the traveller Geologi- 
cally speaking tney have quite recently emerged from the sea, 
and the darkhans, or sandy hills, are devoid of vegetation and 
move fieely before the wind , the same 1s true with regard to the 
neighbourhood of Sara-kamysh and the Uzboy But farther in 
the steppe the sands are older, and the brushes which cover them 
render them quite stable, so that the Akhal-Tekkes like better 
to stay in the steppe, and return to the oasis only for the needs 
of agriculture ‘he routes are quite comfortable, with exclusion 
of steeper ascents and descents on the slopes of the darkhans , 
and the cisterns (424s) when kept m order contain plenty of 
water, wnile the steppe yields throughout t&e year abundance of 
food for the horses and camels The éarkhans are often inter- 
mingled with zagyrs, that 1s, with places covered with firm clay, 
on whose surface small canals collect rain-water and buing 1t to 
a common basin caled 4a, The sors, o1 elongated ravines, the 
sandy bottom of which is impiegnated with brackish water, are 
most numerous, especially an certain parts of the steppe, 1n the 
neighbourhood of the Akhal-Tekke oasis they 1un 1n numerous 
parallel lines for several dozen mules in length The Uzboy, 
which M Konshin visited at Kurtysh, 15 a ravine, sometimes 
crossed by hills of sand, at the bottom of which eone perceives 
a narrow serpentine of brackish water The Tertiary beds are 
covere& there with a fine dirty dust filled wif remains of 
the Aral-Caspian Dreyssena, Neritina, and Cardium Above 
Kurtysh the supposed old bed of the Amu can be distinguished 
only by thesg marine remains Notwithstanding the most careful 
search, M. Konshin failed to discover any traces of fid®atile 
deposits at Shikh, where the Charjuy bed of the Amu ts traced 
on our maps The hills at Shikh are remarkable as a rich mine 
of very pure sulphur (62 per cent ) One of them would contain 
at least 160,000,000 cw* of pure sulphur, and sulphur appears 
on the surface of very many of them 


Dr REGAL, travelling fo. the Geogiaphical Soctety in Central 
Asia, has returned to Tashkend through Sarafshan and Samar- 
cand, after visiting Hissar, the Mura Pass—never before explored 
—the town of Kaiatag, and Baldshan, Duway, Rushan, and 
Shignan Dr Regalirtends to start again ina few weeks for 
Baldshan, and 1n the spring to continue his explorations as fai as 
the Kashgar frontiers. 


COLONEL PREJEVALSKY, with his Cossacks, must be now in 
Mongolia, on his way towaids Thibet The other well-known 
explora: of the Turcoman region of the Transcaspian, M Lessar, 
is ag m on his way to the scene of his geographical triumphs 
along tne Persian fronuer to complete his work for the General 
Staff He will probably be absent another year or a year and 
a half 


THE Director of the Russian Observatory at Peking, Dr 
Fritsche, who made last wintei a journey through Southern China, 
from Pzking to Kai fong-fu on the Huan-Lo, has determmed on 
hus 1oute the positions and the magnetic elements of forty-six 
places, A few days after his return to Peking he left again and 
went, 2:4 Changhai kuan, on the Gulf of Pe che-h, to T'sitsigar 
Merger, Aibun, and Blagoveschensk, on the Amur, determining 
the positions and magnetical elements of sixty thiee new points 


A CCRRESPONDENT 1n Naturen draws attention to a curious 
narrative of an expeditioa to high northern latitudes, undertaken 
in 1266, at the instigation of priests belonging to the Monastery 
of Gaidein Greenland This narrative 1s derived from an Ice- 
landic transcirpt of the so-called ‘‘ Hauksbok,” compiled about 
1300 by the Noisk ldw-expounder, Hauk Erlandson It must 
be observed, however, that the particulaf$ of the Garde Expe- 
dition are not to be found nfthe still extant parts of the original 
manu.c"ipt of the ** Hauksbok,” from which various pages have 
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beenlost Notwithstanding the absence of this conclusive proof, 
northern scholars are inclmed to accept the later transcript as a 
bona fide version of the original before the loss of its missing 
parts, 4nd if this assumption can be maintaimed, we have evi- 
dence that the Northmen advanced four days’ journey north of 
76^ The object of the expedition, we are informed, was to 
discover what Üands and people were to be found north of the 
Christian Station at Garde, and whether the much dreaded 
Skrollinger oi native Esquimaux occupied those unknown 
regions 1n any formidable numbers The seamen, we are told, saw 
many islands on which there were traces of the presence of these 
people, but they were unable to land, owing to the number of 
bears which, together witlf numerous seals and whales, frequented 
the coasts In reference to the high latitude said to have been 
reached by these early expM@rers, and which ıs inferred from the 
description of the height of thesun on St, James’s Day (July 25), 
it may be observed that a runic stone was found in 1824 in 
72? 55’ N lat, about twenty miles north west of Upernivik, 
the northeinmost existing Danish station The inscription, 
which records that three men, whose names are given, erected 
the stone as a landmark, concludes with six runic characters, 
which have been variously interpreted to indicate the years 1135 
and 1235 » 


FROM his scientific expedition to Anatolia, Syria, Egypt, 
India, Indo-China, China, and Japan dung the years 1880-83, 
Dr Emil Riebeck has lately returned to Ewope laden with 
ethnological and archeological treasures of all sorts ‘his 
splendid collection, on which the enterprising explorer has ex- 
pended no less than 30,0007 , has during the past few months 
formed a chief attraction to naturalists in Berlin, where ıt has 
been on exhibition at the Kunstgewerbe Museum, Here the 
available space was not sufficient to allow of a thoroughly syste- 
matic arrangentent of the objects, which however have been 
roughly disposeg in three main geographical groups —(1) Western 
Asia and Africa, (2) India and Further India, (3) EasteAsia 
(China and Japan) Some idea of the immense variety of articles 
here brought together may be had from the detailed catalogue of 
Dr Rigpeck's ‘ Asiatic Collection,” recently issued gy Messrs 
Weidmann of Berlin From Palestine and Syria we have objects 
of every description, while the articles from Somaliland, which 
are very numerous, illust.ate almost every phase of the social life 
of the httle known inhabitants of that region Several speci- 
mens are shown of the masks used in Ceylon at the ‘‘ devil 
dances " performed during illness. The masks represent divini- 
ties of the Hindu mythology, rakshasas or demons, nagakanyas 
or snake masks, lions, tigers, crocodiles, negroes, Mussulmans, 
Malays, &c India is largely represented From Burmah, where 
the Irrawadi was ascended as far as Bhamo, were brought many 
costly articles, such as royal coronets and dresses, alabaster and 
gilt wooden statuettes of Buddha, masks of strolling minstrels 
and players, amber rosaries, richly carved consols, lacque: ware, 
ornamental drinking vessels, writing materials, &c A visit to 
Bangkok yielded models of Siamese floating houses, fishing gear, 
agricultural and industrial implements, &c Amongst the most 
characteristic objects from China are brightly painted clay 
models of popular types, bronze vases, chased, inlaid in silver, 
and studded with gems, shallow dishes of ‘‘imperial bronze” 
(yellow picked out in red), silver teapots, artistic ai ticles in Jade, 
rock crystal, and marble, &c The rich and varied Japanese col- 
lection comprises specimens of all the most characteristic produc- 
tions of the country, especially Satsuma porcelain and other 
ceramic ware, illustrating the development of Japanese porcelain 
fiom the sixteenth to the nineteenth century During the first 
part of his journey Dr. Riebeck was accompanted by Dr Moock, 
who, after escaping from many perils amongst the Bedouin tribes 
1n the Moabite country, was drowned in ciossing the Jordan, 
and now lies buried in Jericho Duiing the visit to Egypt he 
was attended as far as the Nubian frontier by Dr Schweinfurth, 
who again accompanied him in March 1881 to the south coast of 
Arabia and the Island of Socotra. During the rest of his wan- 
derings thioughout the Far East Dr Riebeck had for Iis asso- 
ciates M C B Rosset, who jomed him in Germany, and Dr 
Mante1, whom he engaged in Egypt after the untimely death of 
Dr Moock Y e 


IN the March pat of Good Words Mr Edward Whymper 
gives some particulars of his journey$ in Greenland which have 
not been heretofore published , and states that he found the 
height of the interior 1n the latitude of U menak (about 70° 30' N ) 
considerably exceeded 10,000 feet Mr Whymper says that 
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from the various mountains he has ascended on the eastern side 
of Davis Straits he has had continuous views of the glacier- 
covered interior of Greenland between about 68° 30! and 71° 15’ 
N lat, and that there 1s no break or depres:ion within those 
limits, and that the country ıs everywhere so absolutely covered 
by snow and glaciei that not a single 10ck or crag can be seen 





ON THE PHENOMENA EXHIBITED BY 
DUSTY AIR IN THE NEIGHBOURHOOD OF 
STRONGLY ILLUMINATED BODIES? 


IN 1870 Dr Tyndall described the dark or dust-free plane 

which rises from a hot body in illuminated dusty air, and 
gave two explanations of the dust-freeness of this dark space 
Another explanation was suggested by Dr. Frankland In 
1881 Lord Rayleigh re-examined the phenomenon, and dis- 
covered that a cold body gave a similar down-streaming plane 
He also suggested a totally different explanation The writers 
discuss all these suggested explanations, and see reasons for 
rejecting them all They have, moreover, observed that the 
dark plane rising froma hot body ıs only a prolongation of a 
well-defined dust free coat of nearly umform thickness under 
ordinary circumstances surrounding the body, and they point out 
that this dark coat 1s the thing really requiring explanation, the 
dark plane being merely due to the up-carrying of portions of 
this coat by convection currents 

The preliminary experiments were described in a letter to 
NATURE last July (vol xxvii p 297) 

The dark coat 1s found to increase 1n thickness with the tempera- 
ture of the body, becoming very thick at high temperatures, say 
1000? C , but being narrow for temperatures only a few degrees 
above the air When the temperature of the body 1s the same as 
that of the air surrounding it, the dust-free coat 1s either non- 
existent or exceedingly thin, The thickening of the coat by a rise 
of temperature 1s interfered with by convection currents, which 
sweep the oute: portions off move rapidly than they can be renewed, 
and so m&ke the coat thinner than it otherwise would be By 
means of a blast of au the coat can be almost wholly or entirely 
blown away , but convection-cuirents are never able to sweep ıt 
off, for the same cause which increases the convection-cuirents 
also bioadens and assists the formation of the coat The coat 
cane seen on round rods of all materials, on flat plates, both 
horizontal and vertical, on hollow and irregularly shaped pieces, 
and in general on every substance whatever, Nevertheless the 
behaviour of certain bodies 1s peculiar, and is detailed. in the 
paper, such bodies, for instance, as a stick of phosphorus, which 
itself gives eff smoke, a volaule solid like camphor, moistened 
solids like soaked carbon, liquids like sulphuric acid water and 
ether, and thin films of glassor mıca Other substances examined 
aie copper, iron, zinc, electric-light carbon, charcoal, glass, 
mica, selenite, selenium, Iceland spar, tourmaline, potash, rock- 
salt, bismuth, silver, chalk, and all kinds of paper In every 
case the method of examination was as follows —A glass box 
was mounted in fiont of the nozzle of an electric lantern, and 
the body to be examined was supported m any convenient 
manner, so as to be about the middle of the box, and to be 
wellilumuinated Smoke was introduced, the lamp turned on, 
and the effect examined by looking along the length of the body 
at right angles to the hght. Sometimes a microscope was used, 
but 1t was not necessary except for measurements A. hand lens 
is useful Foi smoke, tobacco was the most common, but am- 
monic chloride was used when a distinctly volatile smoke was 
desired, and magnesic oxide whenever a non-volatile and 1ncom- 
bustible smoke was wanted Any kind of smoke serves equally 
well. Hydrogen and carbonic acid and other gases have been 
used as well as air in hydrogen the coat ıs much thicker, in 
carbonic acid a little thinner, than m air The effect of pressure 
on the dark c$at was examined, and it 15 found that the coat 
broadens as the pressure diminishes, An increase in pressure 
of 44 atmospheres renders the coat very thin and sharp, and at 
the same time causes the convection-currents to be sluggish 

The writers considered that 1t would be very instructive to 
examine whether a dark coat an® plane could be observed when a 
warm body wasimmersed in a dusty Ægu:d , and they accordingly 
devoted a good deal of attention to this pomt After failures with 
mastic and othe: substances, they succeeded in observing a very 
thin, dark coat on the suface of an iron wire immersed ın water 


Abstract of a paper by Oliver J Lodge and J W Clark, read at the 
Physical Society, February 9 
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holding rouge ın suspension, with a dark plane rising fromit, It 
1s not always easy to obtain the dark coat in liquids, however, and 
its thickness 1s enormously less than ıt 15 m air Moreover, the 
results are less definite and satisfactory In gases the thickness of 
the coat may be anything below the eighth of an inch, accord- 
ing to the circumstances of the case, but 1is commonest width 
1s more comparable with the hundiedth of an inch On a car- 
bon rod in an electric beam the coat 1s about half a millimetre 
thick, no other heat bemg applied Glass shows a perfect coat 
and dark plane, but for some reason or other very thin films of 
glass ( 0003 inch thick) behave differently, and ıt 1s sometimes 
by no means easy to see any coat at all It may be that such 
thin films are unable to absorb enough radiation, o: it may be 
that the cause is more deeply seated It can hardly be that they 
give off their heat too rapidly, because the convection-currents 
set up by them are very sluggish It is pretty certain that they 
fail to absorb radiation , for a plate of rock-salt in a perfectly 
dry atmosphere behaves in the same way, In oidimary air, a lump 
of 1ock-salt ıs able to absorb sufficient radiation to give a satıs- 
factory dark plane. The behaviour of thin films ıs under further 
investigation Covered with lampblack they act perfectly Well 
Incidentally 1t has been nonced that films of freshly-blown glass 
adhere together though ccld, giving the blach spot, but that 
when films are a day or two old they refuse to adhere, doubtless 
Lecause of the condensed a:r-sheets with which tney have coated 
themselves The slow formation of these condensed sheets, as 
studied recently by Bunsen (Wied Ann February 1884) is of 
great interest 

The effect of electrifying rods fiom which a daik plane is 
streaming 1s not maiked except when the potential is high, 
100 volts or so produce a little effect, positive potential bioad- 
ening the coat, negative potential rariowing it As soon as a 
brush discharge occurs, the effects are violent and the air is 
rapidly cleared of smoke, the particles being deposited onall the 
surfaces near Various electrical phenomena can be conveniently 
examined by means of smoky air aud a strong beam of hight 
Thus a flake of mica, on being examined for its coat one day, 
showed a curious phenomenon The dust aggregated fin its su- 
face in little bushes or trees, and its edge became fringed with 
long aggregations of dust particles Our first thought was that 
mica was photo-electric, but we now think that ıt had been per- 
haps electrified by casual piessme This also 1s still under 
investigation Tourmaline shows all its pyro-electric piopaties 
exceedingly well by being. stmply illummated in dus'y an If 
mica be written on with a blunt pomt, a sheet of paper intei- 
vening, the writing becomes manifest v hen it 15 exposed to dust 
We find, however, that a brass plate 1s capable of acting m a 
similar way, and we ale not prepared to be contentgwith a mere 
electrical explanation Weare probably here dealing with pheno- 
mena allied to those known as Hazchéilder, which are supposed 
to be connected with the condensed air-sheet on the surface of 
sohds, though their explanation may also be associated with 
vapour-condensing nuclei on solid surfaces The phenomena 
connected with the setthng of dust on surfaces by gravitation 
have also been investigated, and ıt 1s found that so long as a 
body 1s warmer than the air it keeps itself free from dust , except 
that just at the top, where the air is stagnant, the excess of tem- 
perature being only small, a large particle or two may drop on 
The dust free coat 1s not an absolute barier to dust st marks 
the region into which dust 1s not carried by convection-cui rents , 
but other causes may dirve dust into thisregion Thus it may 
be blown into it either from outside or through a hole in the rod 
itself if it be hollow, or the rod may give cff smoke, o: the 
dust may, as stated, occasionally diop into the dark region by 
common gravitation The persistence of the dust-free plane at 
a distance from the body which produced it 1s dependent on the 
motion of the dust particles zu the air stream-lines , whatever 
drives dust across stream-lmes interferes with and tends to 
obliterate detached dust-free regions All dark stfeaks in smoky 
"air are commonly the wiped-off coats of bodies 

We have been led to a fairly complete explanation of 
the whole phenomenon, and though it is impossible to attribute 
every case of dust-fieeness to one single well-defined cause, we 
see reason to believe that the main causes ın ordinary operation 
are two, viz — 

1 Molecular bombardment. 
2 Gravitatrve settling 


We were long unde: the impression that the sheets o1 films of 
condensed gases which are known to exist on the surface of all 


bodies were connected with the daik coats, and had some share 
in their production, and this view was pressed home by an 
observation of the suiface of warm water in dusty aw The 
evaporation of the water drives back the dust and keeps @ clear 
space of some thichaess above the wate: , and if the water be 
linearly heated by a platinum wire stretched just beneath its 
surface and warmed by a current, the dark coat s&reams upward 
1n a fine and well defined dust-free plane The up-streaming of 
the portion above the wire causes the remainder to become 
thinner, until there 1. an evident equilibrium between the rate 
at which the evaporation reproduces the dark coat and the rate 
at which the convection current carries ıt off That the dust 
1s kept off a solid, «ay a warm copper Wire, by an evaporation 
and continued renewal of its condensed air-sheet, we think 
decidedly improbable, but we aie convinced that the dust 
particles are driven away from the solid by some form of molecu- 
lar bombardment, possibly such as goés on from the vanes of a 
Crookes’ 1adiometer — There is, however, a very great difference 
between the two phenomena the Crookesian layer 1s supposed 
to correspond with the mean free path, and this 1s enormously 
less than the thickness of a dust-fiee coat A possible sugges- 
tion 1sthat the dust-free coat represents something more like the 
extreme free path of the molecules, the dust particles being so 
easily moved that they are driven away by the blows of 
even a few molecules A simpler and more satisfactory mode of 
putting the matter ıs this The temperatue of the air near a 
warm solid decreases gradually as we recede from its surface 
Consequently a dust particle in the neighbourhood of the solid 
has warmer atr on one side of it than on the other, in othe 
words, it recerves heavier and more numeious blows on one side 
than on the other, and accoidingly 1s driven away from the 
warm body Whenevei the temperature of air 1s steadily dif 
ferent in successive layeis, there the dust paiticles must get 
driven ın the direction of decreasing tempeiatu at a rate de- 
pending on the tempeiature slope This 1s no&complete, how: 
ever? because the extra temperature really shows itself as a 
diminution of density, not as an 1nciease of pressure The ex- 
planation 1s further elaborated in the paper, which will appear 
m the Phgosophical Magazine for Apul The conductiop of heat 
across the air near a hot body 15 itself an interesting. problem 
So also is the distribution of up-stieaming velocities The 
maximum velocity of convection occurs at some distance from 
the body, being often distinctly outside the dust-free coat 

Some few cases of the dust-free coat and plane can hardly be ex- 
plained m the mannei now indicated We point out, however, that 
giavitation is an effective cause certainly in ope: Mion, which of 
itself 1s competent to account for the formation of dust-free 
Spaces when circumstances are favourable Dust 1s always 
settling o1 falling downwaid 1elatively to the air in. which at 1s 
The velocity of relative fall depends on the size of the particle, 
on the density and viscosity of the gas, but not on the motion of the 
gas Immediately below a solid body round which gentle currents 
are rising, there 1s a small region of nearly stagnant air, out of this 
dust slowly falls, leaving 1t fiee, and if then part of it 1s dragged 
iound the body by the currents, it contirbutes to the dark coat 
and to the ascending dark plane Underneath horizontal plates, 
also, this gravitation-settling of the dust assists and broadéns the 
coat But there ıs also a coat on the upper surface, and this 
coat giavitation, so far from producing, dors its best to spoil 
A few of the larger particles are in fact seen to fall occasionally 
through it on to the surface of the body, their weight being too 
great for the bombardment to sustain Jn the case of a cold 
body the down-streaming curients deposit a good deal of dust 
on the upper surface of the body, and so that portion of an which 
has grazed the surface passes on dust-free The tendency now 1s 
for the warmer air outside the dust to bombard 1t on to the cold 
surface This goes on all ove: the upper half of the body, but 
over the lower half a coatis visible when the cold ıs not too 
great, but it 1s only fairly thick at the bottom of the body when 
it forms the-base of the inverted dark plane A smooth vertical 
surface of ice gives no dark coat, and the maximum velocity of 
the paijcles in the descending current 1s apparently little, if at 
all, distant from the actual surface Finally the writers call 
attention to a paper just read at the Royal Society of Edm 
bughbyeMr John‘pithen They have only seen an abstract of 
this papet at present, but ıt appears tlt Mr Aitken has been 
travelling over mucn of the same ground as they have, and that 
he has arrived on the whole at fairly the same conclusions 
The abstract of Mr Aitken’s interesting wpaper was printed m 
NATURE of January 31 (p 322). 
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AGATES 


HE followmg letter was addressed by the wiiter m 1871 to 
eMr Josph John Murphy, and though not orginally 
intended for publication, is now published with the writer's 
consent — 
St Andrews, November 4, 1871 


e 

DEAR SIR,—b have on my return found your note as to 
agates Though I have been at work on the subject in different 
ways for many years, I have not found myself in a position yet 
to publish In fact I cannot yet say that I #zow much as to how 
they have been formed, though I do know, or rather am able to 
show, that they have qot been made in the manner usually 
supposed 

The late Principal Fgibes conceived that they had been 
formed by concentric deposition 10und a central nucleus —this I 
showed him to be untehable Others conceive that siliceous 
matter 1n a state of fusion has been poured into cavities through 
an opening, such opening beng called the *'point of infiltra- 
tion” Iam able to show that this so called point of infiltration 
is an orifice of escape or exit of something 

Fully to state how (from examination of their mode of occur- 
lence, experiments upon the decomposibility of tiap rocks under 
the action of carbonawed water, section of agates in every con- 
cetvable direction, experiments upon their powers of absorbing 
liquids, and fiom microscopic examination) I conceive agates 
to be formed would call for indeed a long statement 

I will attempt biiefly to put it thus — 

Igneous rocks are being poured forth from a volcanic vent, in 
perfectly fluid or at least plastic flow, some are dense, some 
scoriaceous, some frothing, and so when solidified are vesicular, 
or perchance even hold m suspension bubbles of included water, 
this latter holding in solution (red-hot solution) solids afterwards 
to separate as theolites Should the air-bubbles of the vesicular 
rocks arise thrgugh the plastic mass while it 1s motionless, these 
bubbles will Gane or less rounded or pear-shaped Should 
the sohdifymg rock, howeve1, become crystalline or porphynitic, 
as generally 1s the case with amygdaloids, the separating crystals 
of labradorite, &c , will more or less roughen the siges, and so 
destroy the smooth and rounded figure of the cavity , whule, if 
the lava-flow continues its motion while the bubbles aie stil 
using, their shape will be more or less flattened or altered —try 
bubbles 1n flowing treacle 

Stage the first —An empty cavity of any shape 

Stage the second —The 10ck, while solidifying, may contain 
an excess of a fhagnesian mineral, which ıs exuded into the cavity , 
or this eacess of magnesian compound (magnesia not being, to 
any large extent, a zatural constituent of the mass of a trap) 
may be held as vapour 1n the cavity, to be, on cooling, deposited 
on its sides This forms ın Scotland, Faroe, Iceland, &c , the 
layer of celadonite or delessite , at Giant’s Causeway, of chloro- 
pheeite, which, on the extraction of the afterwards filled-up 
cavity, forms the ‘skin of the pebble " 

Stage the third —One of two processes, the first very doubtful. 

The cooling and shrinking 10ck holds in a state of Aquzdity, 
Jf om. heat, an excess of colloidal silica which is exuded into the 
cavity forming a chalcedonic druse But, admitting the process, 
it must here stop, and a sold agate could not thus be formed. 
This seems to have been the view of Sir George Mackenzie 

The other process I pin my faith to The thoroughly solidi- 
fied—indeed the now o/Z—rock 1s having its éelspai (labradorite 
or other) decomposed by wate: holding carbouc acid in solu 
tion I have proved that this piocess 1s rapid and continuous, 
and agate-holding traps are alliotten , the colloidal silica, with 
a certam quantity of ¢zdamyte 1s taken up by this water, and 
transfuses into the cavity, the silica 1s there solidified—probably 
the layer of delessite 1s the coagulation We have now a cavity 
slightly lined with chalcedonic matter, containing, within, wate: 
more or less pure, while without (that 1s outside of the now 
double skin, delessite and first layer) we have a stiong solution 
of colloidal silica constantly supplied Endosmose and exos- 
mose are set up with all then resistless force The strong solu- 
tion finds its way through the two or any number of increasing 
skins the was water is forced out through the ‘‘ point of 
mfiltiation," and so m its passage out thing? all the syccessively 
depo-ited layers a? Za ?/ace By this continuous flow of col- 
loidal silica (held in solution by dıqud) through the aheady 
coagulated or deposited layers, continuous coagulation of the 
«ilica in the yet hollow agate, and continuous extiusion of the 
residual water, we have the ultimate filling up of the cavity, and 
a solid agate formed 
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The adhesion of agates to the contaming rock is slight in 
most cases from the so-called ‘‘skin” berg magnesian and 
soapy 
The ‘ pomt of infiltration," mstead of being at once filled up, 
as would result from the inflow of coagulable silica, 1s 1n reality 
the last point filled up, being truly the point of escape indeed 
1t frequently 1s not altogether filled up, 7emazneng an open tube, 

The microscope shows on a cross section the concentric layers 
of coagulated silica, soluble in alkalies , the crystals o1 fibres of 
tridamyte cross these layers at right angles, 1adiating hke a 
rheolite from the skin, and it 1s always along the sides of these 
ciystals that mtruding and staining liquids find a way , probably, 
therefore, along their sides also did the ingress of chalcedonic 
fluid find entrance I remain very truly yours, 

M. FORSTER HEDDLE 





THE ORIGIN OF THE SCENERY OF THE 
BRITISH ISLANDS! 


Q 
THE Lakes of Britain present us with some of the most 1nter- 
esting problems 1n our topography — It 1s obvious that the 
existence of abundant lakes 1n the more northern and more rocky 
parts of the country points to the operation of some cause which, 
1n producing them, acted 1ndependently of and even 1n some mea- 
sure antagonistically to the present system of superficial erosion 
It ıs hkewise evident that as the lakes are everywhere being 
rapidly filled up by the daily action of wind, vegetation, ram, 
and streamlets, they must be of geologically recent origin, and 
that the lake-forming process, whatever 1t was, must have attained 
a remarkable maximum of activity at a comparatively recent geo- 
logical epoch Hardly any satisfactory trace 1s to be found of 
lakes older than the present seites , perhaps Lough Neagh, which 
from its thick deposits and their fossils, has been referied back 
to Pliocene zmes, 1s the solitary exception How then have our 
lakes arisen? Several processes have been concerned in their 
formatiqn Some have resulted from the solution of rock-salt or 
of calcareous 10cks and a consequent depression of the surface 
The ‘‘meres”’ of Cheshire, and many tarns or pools in limestone 
districts, are examples of this mode of origin Others are a 
consequence of the irregular deposit of superficial accu- 
mulations Thus, landslips have occasionally intercepted the 
drainage and formed lakes Storm-beaches, thrown up by the 
waves along the sea-margin, have now and then ponded back the 
waters ofan inland valley or recess The various glacial deposits— 
boulder-clays, sands, giavels, and moraines—have been thrown 
down so confusedly on the surface that vast numbers of hollows 
have thereBy been left which, on the exposure of the land to 
rain, at onze became lakes This has undoubtedly been the 
origin of a laige proportion of the lakes in the lowlands of the 
north of England, Scotland, and Ireland, though they are 
rapidly being converted by natural causes into bogs and meadow- 
land Underground movements may have originated certan of 
our lakes, or at least may have fixed the direction 1n which they 
have othervise been produced A very large number of British 
lakes lie 1n basins of hard rock, and have been formed by the 
erosion and removal of the solid materials that once filled their 
sttes The only agent known to us by which such erosion could 
be effected is land-ice, It 1s a significant fact that our rock-basin 
lakes occur in districts which can be demonstrated to have been 
intensely glaciated The Ice Age was a1ecent geological episode, 
and this so far confirms the conclusion already enforced, that the 
cause which pioduced the lakes must have been in operation 
recently, and has now ceased We must bear in mind, however, 
that ıt 1s probably not necessary to suppose that land-1ce excavated 
our deepes: lake-basins out of solid rock A terrestrial surface 
of crystalline rock, long exposed to the atmosphere, or covered 
with vegetatign and humus, may be so deeply corroded as, for 
tivo or three hundred feet downward, to be converted into mere 
loose detritus, through which the haider undecomposed veins and 
ribs still run Such ıs the case in Brazil, and such may have 
been also the case in some glaciated regions before the glaciers 
settled down upon them Thie superficial corrosion, as shown 
by Pumpelly, may have been very unequal, so that when the 
decomposed material was 1emoved, numerous hollows would be 
revealed The 1ce may thus have had much of its work already 
done for it, and would be mainly employed in clearing out the 


1 Abstract of fourth lecture given at the Royal Institution, February 26, by 
Archibald Geikie F RS, Director-General of the Geological Survey of 
the United Kingdom Continued from p 397 
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corroded debris, though lixewise finally deepering, widening, 
and smoothing the basins 1n the solid rock 

The Hills and Hill-groups of Britain have all emerged durmg 
the gradual denudation of the country, and owe tkeir prominence 
to the greater durability of their materials as compared with those 
of the surrounding lower grounds They thus represent various 
stages in the general lowering of the surface In many cases 
they consist of local masses of hard rock Such ıs the structure 
of the prominent knobs of Pembrokeshire and of Central Scot- 
land, where masses of eruptive rock, formerly deeply buried 
under superincumbent formations, have been laid bare by denu- 
dation In connection with such eruptive bosses attention should 
be given to the ‘‘dykes” so plentiful in the north of England 
and Ireland, and over most of Scotland In numerous instances, 
the dykes run along the ciests of hills and also cross wide and 
deep valleys Had the ex.sting topography existed at the time 
of their protrusion, the mclten basalt would have flowed down 
the hill-slopes and filled up the valleys As this never occurs, 
and as there 1s good evidence that the dykes are not of lugher 
antiquity than the older Tertiary periods, we may conclude that 
the present configuration of the country has, on the whole, b&en 
developed since older Tertiary time—a deduction in harmony 
with that already announceé from other mdependent evidence 

Escarpments are the steep edges of hills in retreac The 
Bntish Islands abound ın admirable examples of all ages from 
early Paleozoic rocks down to Tertiary deposits, and of every 
stage, from the almost unbroken lire of cliffto scattered groups of 
islet-ltke fragments The retreat of our escarpments can be well 
studied along the edge of the Jurassic belt from Dorsetshite to 
the headlands of Yorkshire, likewise in the course cf the edge of 
the Chalk across the island Not less suggestive are some of the 
escarpments of moreancient rocks, such as those of the older Palaso- 
zoic limestones, the Old Red Sandstone of Wales, the Carboni 
ferous Limestone and Millstone Grit of Yorkshire, and the Coal 
Measures of the Insh plain Our volcanic escarpments are like- 
wise full of mterest—those of the Lower Old Red Sandstone 
along both sides of the Tay, of the Carbonifeious system in 
Stirlingshire, Ayrshire, Bute, and Roxbuighshire, and of the 
Tertiary series in Antrim and the Inner Hebrides. 


Coes 


SUN-GLOWS AND VOLCANIC ERUPTIONS IN 
ICELAND f 


IN reply to the inquiry despatched to me by NATURE with last 
mail, whether any remarkable sun-glow had been observed 
recently in Iceland, and wkich, I learn, has been observed in 
nearly all parts of the world and whether anyevoicanic eruption 
had lately taken place ın the island to which the same might be 
attributable, I beg to relate, as regards the first of these pomts, 
that on November 23, between 5 and 6 pm, I noticed for the 
first time an unusual and striking pui ple intensity of the sky, a 
phenomenon which was also observed on the subsequent morn- 
ings and mghts I did not attach much importance to this 
phenomenon at the time, tnzough the circumstance that I was 
told that sunrises and sunsets were generally attended by very 
intense auroræ here, and since then I have had so few opportu- 
nities of seeing the sky free from clouds that I have not 
observed any similar phenomenon. I learn, however, on inquiry 
here, that the same glow was observed once or twice before 
Christmas by several persons. On one occasion, January 30, the 
sky was perfectly clear several hours after sunset, but there was 
no unusual glow 
With regard to the second point, as to recent volcanic erup- 
tions 1n the island, I have not much new information to transmit 
(NATURE, vol xxix p 343) The only thing we know as to 
this ıs that a man has written a letter to an Iceland paper stating 
that on October 8 and 9 last year he was at a farm about three 
geographical miles east-north-east mland from the well-known 
fishing village Seydisfjord, on the east coast, wh&n he saw, on 
the first-mentioned day, in the direction of the unexplored 
gigantic volcanic mountain, the Vatrajokull, about 130 geo- 
graphical miles ın extent, m the south-eastern corner of the 
island, two columns of fire, and on the following morning, in the 
same direction, two columns ofÜsmoke He adds that a similar 
phenomenon was observed on the farm two days previously 
It 1s also reported to us here that ashes have fallen in 
Seydisfjord 
Zt is most probable that these eruptions have occuned in the 
same place where similar phenomena have been observed several 
times m recent years, viz ın the neighbourhood of the Kverk 
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Mountains on the north side of the Vatnajokull, and that theie 
are, 1n all probability, several volcanoes 1n activity in this district, 
which 1s utterly unapproachable to explorers 

There ıs, however, no reason to assume that eruptions ef any 
magnitude have recently taken place in any other part of the 
island, as such ar occurience would soon have been reported by 
some means or anothe to us here . 

If, therefore, the 1emarkable sun-glows *of which I iead 
are attributed to terrific volcanic eruptions, the latter must be 
sought in other localities than Iceland 

SOPHUS TROMHOLT 

Reykjavik, Iceland, February 1 (by mail February 8) 

` 





COMPOSITE PORTRAITURE ADAPTED TO 
THE REDUCTION OF METEOROLOGICAL 
AND OTHER SIMILAR OBSERVATIONS | 


JT has often been remaiked that one of the main, if not the 
chief, of the difficulties the meteorologist has to contend 

with, 1s the enormous amount of preliminary Jabour which has 
to be expended in the not very pleasing task of forming the 
obseivations he may wish to discuss into tables, casting the 
columns of figures so obtained, and then gomputing the means 
Should, as in many cases nowadays, hus original material be in 
the shape of curves, eg baiograms, thermograms, or anemo- 
gams, he has first to reduce these to figures by tabulation, 
before he can attempt any step towards their reduction 

The deterrent nature of these preliminary operations not 
unfrequently forms a complete bar to the entering upon most 
interesting investigations with a view to the advancement of the 
science, m the case of persons unable to devote sufficient time to 
such labour, which may almost be termed drudgery To cite 
examples, a glance at the recently publishedepapers in the 
Proceedings of the Royal Society, by Prof Balfour Stewart (vol 
xxv p 577) and by Mi C Chambers (vol xiv p 231), ın 
which they endeavour to tiace a possible mtimate connection 
between solar and terrestrial phenomena, will show the immense 
amount of calculation they had to perform 1n order to arrive at 
their 1esu&s—how, for mstance, preliminary means hai to be 
taken of three days’ obseivations and the result assumed to be 
a corrected value for the middle day of the three, then, after the 
whole series had been so treated, a second or even a third set of 
averages computed The author has also a 1 vely recollection of 
the excessively tedious calculations required to elimmate m a 
somewhat similar manner the effect of disturbancas ın the discus- 
sion of the Kew magnetic observations for the late Su E Sabine 
With the view of arr.ving at results by a shorter cut, the author 
has been led to considei the possibility of employing a method 
suggested by an examination of the highly mgenious system of 
composite portraiture invented by Mr Fiancis Galton, FR S, 
and utilised in his anthropological studies 

Mr Galton’s method of experiment 1s based upon the fact that 
certam groups of people possess certam physiognomical features 
incommon This ageement of feature 1s usually characterised 
oy the term *' family likeness " In order, therefore, to select this 
particulai element from the others, and to obtain a picture in 
which it 1s most strongly defined , or, ın other words, to form a 
characteristic portrait of the gioup of mdividual-, Mr Galton 
employs a seres of photographs These, representing a large 
number of men or women, are first reduced to the same scale, 
and then projected successively upon a sensitised* photographic 
plate, having been previously so arranged that the eyes or other 
salient feature shall always fall on the same poition of the 
plate 

In this manne: a negative 1s eventually obtained which givesa 
print depicting a countenance which, although resembling 1 ut 
partially any one of the component portraits, gives a fair typical 
picture of the group of individuals Among other results Mi 
Galton has detected the likeness existing ın various classes of 
criminals, and also 10 patients suffering. from the same disease, 
as well as the mcre marked features transmitted thiough the 
different membets of a family 

Since m meteorological investigations the desne is to select 
and to identify tha one particular. variable runnmg thiough a 
group of henomend, it has appeared tg the author, arguing by 
analogy, feasible to perform this operation by a method some- 
what 1esembling that just*deseribed Supposing, for example, 

* ByG M Whipple, BSc, F R Met Soc, FR e S , Superintendent of the 


Kew Observatory, Richmond (from the Quarterly Jounal of the AMetcoro- 
logical Society, vol 1. No 48) 
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it 1s desired to determine the true curve. of diurnal variation of 
the wind velocity at any given station In the case of proceed- 
ing by the ordinary routine of houly sums and means, it will 
be found that the occurrence of a high wind or gale on a single 
day wil] vitiate the results for a considerable period of time 

Tf, on the other hand, instead of doing this, a drawing or 
photograph be made on one sheet of the daily curves for a few 
weeks, it will be found that the tiaces for the days fiee from 
storms will he So fgirly close together or upon one another, that 
little difficulty will be found im selecting or diawing through 
them a curve repiesenting the general run of the group Several 
sets of curves having been so treated, the typical curves must be 
in turn themselves superimposed, and through them another 
cuve diawn, which will be still less affected by abnormal 
movements, so eventually the true curve of diunal variation 
would be arrived at 

In the case of subjecting photographic traces, eg barograms, 
thermogiams, electrogranw, magnetograms, &c, to this treat- 
ment, ıt would be advisable to employ secondary impiessions or 
prints fiom the origmal curves, in order that the composite 
produced might consist of dark lines on a white background , 
not the reverse, which would be comparatively useless for the 
pur pose 

For the reduction of anemograms, 1ain, and sunshine cuves 
by this method, 1t will pe necessary to male drawings or tracings 
first from the curves, giving the hourly values separated, as 1s 
done 1n the diagrams published in the Qua tes ly Weather Reports 
of the Meteorological Office and in the Kew Zimes curves 

Another application of the method of composite drawing will 
serve to facilitate the acquisition of a knowledge of the general 
distiibution of weather systems over large tracts of the earth’s 
surface To do this, a series of weather charts should be taken, 
and selecting ceitaz prominent features, such as the centres of 
cyclonic and anticyclonic disturbances, day by day then positions 
should be marked off upon one chart This being done in a 
sufficient number of cases and combined, a repetition of the 
process would @able a determination to be made of the average 
distribution of these systems for a given season 

The author illustrated his proposed applications of the method 
of composite portraiture by three examples, which were exhibited 
to the rffeeting of the Society The data treated in “every case 
were chosen at random, and therefore may be considered as 
indicating the applicability of the process to meteorological work 
m general 

In the first example the mean diuinal variation m the wind 
velocity at the Kew Observatory, Richmond, was determined for 
thiee months-eAugust to October, 1879 Taking the hourly 
values of the rate at which the wind was blowing from the 
Meteorological Office publications, they were plotted down on a 
conveniently open scale, a fortnight's superimposed curves being 
ona sheet Through the fomteen curves so drawn in pencil a 
mean curve was traced in red ‘This roughly represented the 
average daily variation during the foitnight 

The pan of fourteen day curves being superimposed on a third 
sheet, a third trace drawn between them was assumed to be the 
mean trace for the month, and finally combining the three so 
derved months’ traces, 1t became easy to draw the final curve 
showurg the mean diurnal variation of wind velocity during the 
quarter 1n question ! 

The second experiment was an attempt to obtain a monthly 
mean of the barometer directly by the graphic method Taking 
advantage of a self-registering aneroid being gn trial, its traces 
were utilised*for the month January 8 to February 7, 1883 
These were copied off on a sheet of tracing paper, ruled so as to 
comprise one day’s curve only The tracing paper was then 
folded vertically, so as to compress the curves, and the mean 
positions of the traces were drawn on the folds After four 
foldings a pomt was readily fixed upon as the position of the mean 
of the month, and the value of this point 1eferred to the scale of 
the instrument The resulting value for the mean barometric 
pressure of the month very satisfactorily agreed with the value 
determined by calculation from the barometer readings taken 
daily at the Observatory 

The third series of illustrations represented the genéial post- 
tions of the centres and the contours of the areas of maximum 

1 It must be remarked that a due proportion shoy#d be preserved between 
the scales of the ordinates agd abscissz, for unless fhis 1s done the combined 
traces may appear merely as a mass of confused hnes Such was the case 
in some experiments made by the autho& when he attempted to derive 
mean curves directly from the zinc templates engraved at the Meteorological 


Office for the Quarterly Weather Reports, kindly placed at his disposal by 
Mr Scott 







and minimum barometic piessme over the Atlantic during 
January, Febuary, and March, 188r A number of blank charts 
wee worked off by the chiomograph, on tracing paper, to the 
scale of the mte:national synchronous charts of the U S War 
Department Signal Service Tracings were made on one sheet 
m blue pencil of the cyclonic centie for each day of the month, 
and then on another a similar set of tracings in red of the anti- 
cyclonic centres Having from these drawn the prevailing posi- 
tions and areas of the systems for the month, it was easy to draw 
another chait with the general distribution for the quarter 

The diagrams weie seen, on comparison, to differ materially 
from those drawn for the monthly means of the observations 

In suggesting the composite method of treatment of meteoro- 
logical data, the author 1s fully aware that a somewhat «imuilar 
process has been already applied 1n the determination of the 
radiant points of shooting stare, and would also desire to state 
that the process 1s not by him considered as equalling or even 
approximating in accuracy that of employing the harmonic 
analyser in computing the periodical variations of the elements 

As, however, that instrument 1s not at the command of many 
investigators, he 1s of opinion that the labour of reduction may 
1n any cases be saved by making use of the graphic or com 

po ite, instead of the purely numerical, method 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Dr Hans Gadow, Strickland Curator, has been 
approved as a Teacher of Comparative Anatomy, Mr L 
Humphry, M B, as a Teacher of Pathology, end Mr F H 
Neville as a Teacher of Practical Chemistry 

Messrs J W Hicks, R D Roberts, and A S Lea are ap- 
pointed Examiners ın Natural Science m the Special Examina- 
tions for the ordinary B A degree 

The Exam:ners' Report on the Special Examinations in Natu- 
ral Science states that there was no improvement im the book 
work, but the practical work was more intelligently done The 
few candidates in Geology did well Botany was ill done In 
Zoology Phe candidates did well 

Mr J A Lyon (Clare College) has been appointed to the 
new office of Superintendent of the Mechanical Workshops 
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SCIENTIFIC SERIALS 


e 
Bulletin de l' Académie Royale de Belgique, November 3, 1883 

On the anatomy and histology of a new species of derostoma 
(D benedeni), by M Francotte —Report on the work stil 
required to complete the geodesic survey of Belgium, by Capt. 
Delporte —Observations on the periodic shooting stars made at 
Louvain m 1882-83, by M Terby —Influence of magnetic dis- 
turbances on the scintillation of the stars, by M Charles 
Montigny The paper is accompanied by various comparative 
tables showing the intensity of scintillation before, durinz, and 
after the magnetic disturbances in dry and wet weather — 
Summary report on the researches undertaken at the Ostend 
biological station during the summer of 1883, by Edouard van 
Beneden Amongst the 1emarkable objects fished up near this 
station were a torpedo of unusual size (Torpedo marmorata), a 
fine specimen of Zabrus maculatus, an Amphioxus lanceolatus, 
and an unknown species of Scopelidz, referred by Gunther of 
the British Museum to the Odontostomus, or some allied genus 

— On the observation of very rapid movements, especially when 
occurring periodically by M J Plateau —Analytical study of 
the volcanic ashes which fell at Batavia during the eruption of 
Krakatoa on August 27, 1883, by M Renard The author 
concludes that these ashes are formed by the pulverisation of a 
fluid igneous mass, whose particles, projected by the expansion 
of the gases, are subjected to rapid cooling during their passage 
through the atmosphere Nothing was detected to indicate the 
direct action 8f vapour of water m volcame disturbances —On 
the perfect elasticity of solid bodies chemically defined New 
analogy between solids, fluids, and gases, by W Spring Here 
are embodied some of the results of the researches conducted by the 
author for several years on the agtion of pressure on solids reduced 
toa powder The main object of these researches was to ascertain 
by experiment whether it be possible by means of pressure perma- 
nently to dimmmsh the volume occupied by a given weight of a 
solid body chemically defined Asa general result, a slight increase 
of density was obtained under a pressure of 20,000 atmospheres 

But, this once realised, most bodies resisted all further perma- 
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nent diminution of volume. Some even retained their Specific 
weight intact under extreme p.essure —Observations on M 
van Beneden’s last note respecting the discovery of fossil Iguano 
dons at Bernissart, by E Dupont This communication closes 
the controversy —Note on the literature of international law 
before the publication of Crotius's ** Jus belli et pacis ” (1625), 
partu, by Alph Rivier —A hterary study on the position of 
words in the Latin sentence, by J Gentrelle. 


Journal of the Russian. Chemical and Physical Soctety, vol 
xv fasc 8—On dipropylaerylic acid, by A Albitsky —On 
the action of iodide of allyl and zinc on epicnlorhydrine, by 
M Lopatkin.—On an accessory product obtained during the 
preparation of diallyl carbinol, by W Shestakoff —On the 
action of 10dide of allyl and of isobutyl on acetone, by A 
Shatsky —On the hydrocarbon C4Hj4 by S Refoimatsky — 
On the refracting power of C,,H,,, by A Albitzky —Attempt 
of a theory of dissolutions, by W, Alexeyeff —On CyHo, and 
the products of its oxidation, by W Hemilan —Analysis of a 
phosphorite from Nij-Novgorod, by N Lubavin —On some 
phenomena of remanant magnetism, Ey P Bakhmetieff —On the 
changes m the galvanic resistance of selenum under the mflu- 
ence of light, by N Hesehus It depends chiefly upon allotrepic 
dissociation of the molecules —On tke characters of the intra- 
molecular foice, by M Bardsky, being a mathematical discussion 
of its dependence upon temperature 


Bulletin de l'Académie Impériale des Sctnces de St Péters- 
bourg, vol xxvii No 4 —Demonstrazion of several propositions 
1elatıve to the numerical function E‘x), second paper, by V 
Bounmkovsky —Contributions towards paleontology, by M 
Schmalhausen (with two plates), bemg a description of fossil 
plants of the Jura coal-basir. of Kuznetsh, 1n the Altay (Zhyrso- 
Biens prisca and KRhiptozamites geppertt), from North-West 
Mongolia, at the sources of the Yenise1, on the high plateau of 
the Ulu-khem (Borma : adicto, Neurosie is cardwpten odes, Lepi- 
dodendt on velthemanum, Rhiptosamues ga'bpesti, Czekanowskta 
rigida, and Phenicopsts angustifola), and from the Dyun-khatr- 
khan Mountains (Asplenium  argutulum and spectabile, and 
Czekanowskia rgida) —On the sympathetic nervous system of 
the Petromyzon, by Ph Owsiannikow —On the campl@r of the 
Ledum palustre, by M Rizza —Analyses of samples of water 
from thermal sources of Southern’ Altay (Byelukha-Rakh- 
manovka), and from a number of lakes and wells m the same 
region, by Prof Carl Schmidt Compared with thirty other 
thermal waters of Europe, Asia, New Zealand, &z (the corgpo- 
sition of which is given in a table) :he Altay water shows a 
minimum of mineral substance —Letter on natura] history phe- 
nomena observed at the Lena Polar station, by Dr Bunge 


Rendiconti of the Sessions of the Accademie delle Scienze. dr 
Bologna, March 14, 1883 —On a remarkable anatdmical pecu- 
larıty observed ın the eye of the swordfish (Xipheas gladius, L ) 
(one illustration), by Prof G V Ciaccio —Some observations on 
the Mucor racemosus, Freserius, by Dr F Morini 

April 8 —A. century of premature artifical births at the 
Lying-in Hospital of Bologna, by Dr C Belluzz — Chemical 
analysis of the meteorite which fell at Alfianello on February 
16, 1883 —Researches on the Phellandrium aguaticum, by Dr 
Leone Pesci — Thermal and galvanometrical researches on the 
internal discharges of condensers, by Prof E Vilları —New 
studies on the polygenesis of crystallised minerals, by Prof. L 
Bombicci —Researches on the action cf the magnet and of the 
thermal agents ın hysterical hypnosis —Observation on the series 
of functions, by Prof C Arzelà —On the infinite products by 
analytical functions, by Prof. S Piucherle 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, January 17 —‘‘On the Electrolysis of 
Dilute Sulphunc Acid and other Hydrated Salts ” by J. H 
Gladstone and Alfred Tribe 

On March 1 last a communication was presented to the Royal 
Society by Prof Frankland in which, among othe: things, the 
reactions the authors had deseribed as taking place in the 
charging and discharging of secondary batteries were confirmed, 
Prof Frankland expiessed these reactions, however, by formule 
founded on the electrolysis, not of H,SO, but of hexabasic 
sulphuric acid, H,SO,, ın accordarce with the views of 
Bourgoin 


The French chemist employed a divided cell, analysmg the 
liquid ın each compaitment at the close of the expeument He 
calls the increase of the acid in the positive compartment a, and 
concludes that 2a represents the amount of sulphuiie acid 
electrolysed _ This conclusion rests on the well-known theoreti- 
cal views of Grotthuss, and, did his theory express all that goes 
on im the electrolytic piocesss, the method would readily dis- 
criminate between the actions iepvesented by the following 
formule — z 


After electrolysis 


Before electrolysis Positive pole Negative pole 


(1) SO,H,0 = O; + O ; 
(2) SO3H,0 = SO +O H, 
(3) SOHO = — SO;10, Hon 


But it was pointed out by Reuss, a$far back as 1807, that, 
when electrolytic action oceuis across a permeable diaphragm, a 
portion of the liquid may travel from ®he positive to the negative 
compartment of the compound cell bygvhat 1s now called elec- 
trical endosmose Daniell and Miller in 1844 pomted out that 
1n electrolytic action there was also an unequal transference of 
the 1ons Moreover, Damell investigated the electrolysis of 
sulphuric acid of very different strengths by a similar method, 
and concluded that, for each equivalent of hydrogen liberated, 
the acid which passed across the diaphiagm was not more than 
one-fourth nor less than one-fifth of an equivalent Most of his 
experiments incline to the former Did 2a, therefore, represent 
the amount of sulphune acid electrolysed, it would appear from 
his rest Its that zz/za-, 1ather than hexa-, basic sulphuiic acid was 
decompased by the current These discrepancies, both of 
observation and deduction, led the authors to make some 
experiments on the subject 

The apparatus employed consisted of a U shaped tube of about 
70cc capacity, having a stop-cock in the centie of the horizontal 
part The vertical parts of the apparatus were divided into 
millimetres, and the hole m the stop-cock packed with asbestos 
The authors found that the closeness of the packing could be so 
nicely adjusted as to allow very little mechanices admixture of 
the funds or electrical endosmose In their experiments the 
current density was varied, and, unlike Bourgoin, they found that 
the increase of sulphuuc acid m the positive compartment per 
equivalen®of hydrogen set free decreased along with the decrease 
in the current density. The results are set out ın the annexed 
table 


Increase of sulphuric acid 


Current in Time in 1n positive compartment 
m Ili-amperes hours for one part of hydrogen 
set free 
328 20 oy 
33 4 6 95 
723 25 IO 3 
727 2 94 
106 2 Ilo 
I17 25 IO 5 
215 I5 12 05 
220 I 12°04 
229 2 12 31 


It is necessary also to bear m mind the remarkable phenome 
non called by the Germans ** Wanderung der Ionen ” Daniell 
long ago desciibed an experiment in which he placed dilute sul- 
phuric acid 1n the positive compartment and a solution of sul- 
phate of copper ın the negative, He found that when 1 5 5 grs 
of copper had been deposited on the negative electrode there 
were 23 grs of swéphuric acid in the same compartment. Now, 
as 155 grs of copper are equivalent to 24 grs of sulphuric 
acid, and as Bourgoi’s formula allows for the formation of 
only half an equivalent of sulphuric acid, that 1s, 12 grs., 1t 15 
evident that there was a considerable accumulation of that sub- 
stance unaccounted for In two similar experiments the authors 
obtained for o 147 and o*125 grm of deposited copper o 209 and 
o 180 grm of free sulphuric acid The half equivalents would 
be o 114 and 0097 grm. respectively If both compartments 
had been filled with sulphuric acid, some similar transference 
would doubtless have taken place, m addition to what is ex- 
pressed yn Grotthuss’ chain of decomposition 

The authors conclude, therefore, that the method employed 1s 
incapable of determmmg whether it 1s H,SO, or some hydrate 
which yiqlds to the'gurrent 


Copper Sulphate 


An exammation of the chemical changes which accompany 
the electrolysis of a solution of copper sulphate appeared, how- 
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ever, capable of thiowing additional light on the value of this 
electrolytic method It js well known that water forms with 
CuSO, a definite hydiate, CuSO,5H,0 Now, if 1n the elec- 
trolytic process the water of hydiation suffers decompocition 
along with the CuSO, the pumary chemical changes might be 
expected to be— 
Negative pole 
FLUTE PN 
(A) CTuSD,5H,0 = SO, + Og Cu + 5H; 
But, 1f the wate: of hydration takes no moie. pait im the elec- 
trolysis than the water of solution does, then the chemical 
changes would mamfestly be— 
Positive pole 
(B) CuSO0,— SO; + O 
Of course the collateral action— 
Posigve pole 
H,Q0z O 2 
might also take place, but this would occur only with currents of 
considerable density The method is obviously capable of 
discriminating between these two actions, even supposing a 
conuderable quantity of the electrolyte tiavelled unchanged 
from one compartment of the apparatus to the other For, in 
the first case, either free hydiogen would be liberated at the 
negative pole, or free acid formed in the negative compartment, 
equal to five-sixths of the total copper deposited , the free acid, 
and the five-sixths of the total copper, to which 1t 1s equivalent, 
being produced by the chemical action 5H, + 5CuSO, = Cus 
+ 5H4SO, , equation A becommg— 


Positive pole Negative pole 
eee. 


CuSO, 5H,O + 5CuSO, = SO +O, Cus + 5H,SO, 

On the other hand, 1f the action was in accordance with B there 
would be only a deposition of copper on the negative electrode, 
and no formation of free acid 1n the negative compartment In 
the annexed table the results and particulars of the authors’ 
experiments argget out — 


Positive pole 


Negative pole 
Cu 


Negative pole 


Free sulphuricaad — * 


Experiment Time in Hours Pos Compart Neg Compart 
. Il 07 nil 
Ih 2 0936 eil 
ILI 3 1868 OI9I 
IV 3 I5OI 0204. 
v 8 2442 0237 
VI 3 2546 0372 


In none of these expeiiments was there any trace of hydrogen 
visibly escapingefrom the negative electrode, while, as will be 
seen from the table, there was no free acid formed m the 
negatwe compartment tll two hours or more had elapsed By 
that time some admixture m the horizontal pait of the apparatus 
might reasonably be expected, but even in the greatest instance 
1t 15 small as compared with the amount of salt decomposed 

Similar expertments were made with the sulphate of zinc, 
with similar results, no hydrogen being evolved, and little or no 
sulphuric acid appearing 1n the negative compartment 

We conclude, therefore, that 1t 1s not possible to determine 
the composition, or even to show the presence of a hydrated salt 
m aqueous solution by means of this electrolytic method 


Zoological Society, February 5 —Prof W H Flower, 
F RS, president, in the chair —Mr. F. Day, F.Z S., exhibited 
and made remarks on a specimen of a Dog-fish, of which the 
entire interior had been eaten out by Isopod Grustaceans of the 
genus Conlera —Mi G F Butt, FZS, exhibited two speci- 
mens of a singula: vauety of the Red Grouse, shot m West- 
moreland,—A communication was read from Mr W Leche, of 
the Univeisity of Stockholm, m which he gave an account of a 
collection of bats from Australia, Two new species were 
described and named respectively Myctsnomus peters: and N 
allidus —Mr Sclater 1ead some notes on the Lesser Koodoo 
(Strepsiceros imberbis of Blyth), with a view of confirming the 
distinctness of this Antelope fiom its larger relative, Streps:ceros 
kudu.—A communication was read from Mr. R. Bowdler 
Sharpe, contaming the description of a new species of Bush- 
Shrike of the genus Laniarius, based on a specimen obtained in 
Ashantee by Mı Godfrey Lagden, which he pi oposed to call Z 
lagdenz, after its discoverer —Piof, Flower yade some remaiks 
on the chief pomts of interest exhibited by the Burmese Elephant 
now in the Society’s Gardens . 


Geological Society, February 6 —J W Hulke FR S, 
president, in the clfur.—Edwaid John Dunn was elected a 





a e ————— 


Fellow, and Dr Joseph Szabó, of Buda-Pest, a Foreign Member 
of the Society —A delta in munatuie—twenty-seven years’ 
work, by T Mellard Reade, FGS The author described a 
delta deposit, which, dung a period of twenty-seven years, 
had formed in the Rake reservoir (Rivington Waterworks) from 
materials brought down by a stream of that name The reser- 
voir at this part was divided by a road, water communication 
being maintained by a culvert, once eight feet high, now almost 
silted up The author described the stratification of these deltas 
that near the influx of the Rake consisted of peaty matter, gritty 
sand, gravel, shingle, and boulders of Mullstone-grit up to about 
one foot diameter , the othe: chiefly of fiue sand with some 
peaty matter The former covered an area of 2508 yards, with 
an average thickness of 2 yards, the latter, an area of 430 yards, 
with an average thickness of 3 yards, These materials had 
come from the diainage-area of the Rake, This 1s estimated as 
1 176 square mile, and the delta being estimated at 6306 cubic 
yards, and the time being 27 years, gives, as the annual rate of 
denudation ove: the whole area, 1/432 inch per annum, or 1 foot 
m 5184 yems The mean rainfall of the Rake Brook watershed 
for the last ten yeas was 49 57 snches per annum — In this cal- 
culagion no account 1s taken of the finer materials which have 
doubtless been distributed ove: the rest of the bed of the 
ieservoirr The author pointed out that this rate of denuda- 
tion was rather moie 1apid than that of the Mississippi (1 foot in 
6000 years), and that the airangement of the materials under the 
vaiying condition of the stream illustrated the phenomena of 
larger deltas —On the natwe and relations of the Jurassic de- 
posits which underlie London, by Piof John W Judd, FR S, 
Sec G S , w.th an introductory note on a deep boring at Rich- 
mond, Surrey, by Collett Homersham, A M Inst C E, F GS 
An account of this appeared in NATURE, vol. xxix p 329 


SYDNEY 


Linnean Society of New South Wales, December 27, 
1883 —C S Wilkmnson FGS, FLS, president, ın the 
chair —The following papers were read —On the localities of 
some plants from the southern parts of New South Wales, by 
Baron von Muller, K CM G, FRS, &c —Descrptions of 
Australan Miciolepidoptera, No 10, by E. Meyrick, BA 
This 15 a continuation. of the CEccophoride of Australia, and 
deals with the genera Phzlobota, Leistomor Aa, Compsotropha, 
and Zridyía About seventy new species are described —Notes 
on tfe geology of the southern portion of the Clarence River 
basin, by Prof Stephens ‘This was an account of the sugar 
lands of the Clarence, explainmg the mode of their formation, 
and their relation to the Coal-measmes which underlie them un- 
conformably ^ Th8 period of deposition of these latter rocks was 
also considered, and their immediate superposition upon the 
vertical Siluro-Devoniau slates and quartzites described The 
existence of a great noith and south fault at the present outcrop 
of these rocks was demonstrated, and the probable existence of 
others nea: the present coast-lne supported by various con- 
siderations 

PARIS 


Academy of Sciences, February 11 —M Rolland in the 
chair —Note on Faraday’s law (continued), by M Ad Wurtz 
— Remarks on the slight horizontal and vertical vibrations of the 
ground observed at Abbadia, near Hendaye, for seveial years 
past, by M d'Abbadie —Note on the meteorite which fell at 
Grosshebenthal, near Odessa, on November 7/19, 1881, by M 
Daubiée, In its outward appearance and microscopic structure 
1t presents all the characters of the typical meteorite which fell 
at Lucé, Sarthe, on September 13, 1768, and which 1s already 
represented ın the collection of the Natwal History Museum, 
Paris, by fifty-fou other identical specimens —Descuiption of an 
absolute calculatmg actinometer invented by M G A, Hirn 
This delicate instrument 1s based on the principle of steam con- 
densers, that & satuiated vapour contamed ın a closed vessel 
acqunes a tension corresponding with the mmimum temperature 
of the walls of the receptacle So far it acts with perfect satıs- 
faction, and the inventor will report the numerical results as soon 
as he feels that they are absolutely trustworthy —Report on the 
thunderstorms observed ın Franc® dung the first six months of 
the yea. 1883, with complete and detailed tables of all the 
accidents caused by lightning m every part of the country dung 
that period, communicated by the Minister of the Postal and 
Telegraph Department The fatalities amounted altogether to 
nine pesons and seventy-eight ammals lulled, and about fifty 
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equilibuum in various solutions, by M  Guntz —On the nitrous 
derivatives of hydride of ethylene, by M A Villers —On the 
probable number of homologous and isomerous rosantlines, by 
MM A Rosenstiehland M Gerber —On a new compound arising 
from the preparation of the hexachloride of bemzine, haymg the 
same centes.:mal composition as that substance, by M J Meunier 
—On the constitution of milk, by M E Duclaux The author 
reduces milk by a new method of analysis to the following 
. 


persons and seven animals injured, by lightning — Report on the 
solar spots and faculæ observed at Rome during the year 1883, 
by M. P Tacchmı The papei is accompanied by a table of 
dates, relative size, frequency, and number of the spots —Obser- 
vations on the Pons-Brooks comet at *he Observatory of Nice, 
one illustration, by M Perrotin —Note on the appearance 
of the came comet on Jaruary 13 and 19, 1884, by M Perrotin 

—On the sudden modifications of form (wings, egrets, &c ), 


presented by the same comet during its passage through peri- | elements — E 

helon, by M G Rayet —On the barcmetric disturbances In suspension In solution 
caused by the Kiakatoa eruption, as recorded by the Rédier Fatty substance 32 d 
barometer of the Observatory of Toulouse, by M Baillaud Sugar of milk LX 4 98 
— On lmear substitutions (mathematical analysis), by M H Caseine 3 31 c 84 
Pomcaré —Generalisation of Jacobr's theorem on the Hamilton Fhosphate of hme < 22 o 14 
equations, by M J Farkas —On curves of the fourth oder, by Soluble «alts = o 39 
M C Le Paige —On the propagation of light m a crystallised EVE EET 
medium, by Madame Sophie Kowalevski.—On the distiibu- * 675 6 35 


—On the pigmentary function m thegHirudinez (common leech, 
Nephelis, 4zlostoma vorax, &c), by M Rémy Saint-Loup — 
On the phys-olog.cal development of the adult Comatule, by 
M Edm Perrier —On a placentoid organ in the embryo of 
birds, by M Mathias Duval —Origin and mode of formation of 


tion of potentiai 1n a liquid mass having the form of an indefinite 
reclangular prism, by MM Appell and Caervet —On Joule’s 
electiic law, by M P Garbe —On the electric conductibility of 
greatly diluted saline solitions, by M E Bouty —Note on 
several unsuccessful attempts recently made to liquefy hydiqgen, 
by M K Olszewski These experiments are repoitea in con- | the Belgian Devoman and Carboniferous limestones, by M E 
sequence of M Wioblewshi's statement that he has succeeded | Dupont The author explains the formation of the older marme 
m liquefymg hydrogen Ly exjantion at a temperature of | rocks of organic origin by causes still. ın operation, and from 
-186° C by means of boiling hydrogen —On a gas-burner | this deduces a fresh proof of the value ofthe comparative method 
yielding a white light by the mcandescence of magnesia, by M | appliea to the study of the past geological history of the globe 
Ch Clamond —On the law of the thermic constants of sub. | —On the .arabihty of the composition and concentration of 
stitulion (thermo-chemistry), by M D Tommasi —On the | mineral waters, by M A Inostranzeff 

formation of the 10dide of methyl and of the iodide of methylene 





by means of 10doform, by M P Cazeneuve —Note on the 

monobromic methylehloroform CC]; - CH,Br, by M L Henry CONTENTS PAGE 
—On the albummoid substances contamed m milk, especially | The German Cholera Commission - 401 
caseme, by M E Duclaux ~-Fresh observations on the | Schopenhauer By Prof Andrew Seth 402 
morphology, anatomy, and development of the parasites of the | Our Book Shelf — e. 

onion and other bulbous plants (Zylenchus hyacintht, Tylenchus De Lapparen:’s ‘‘Cours de Mineralogie ” 403 
butrefaciens, &c), by M Joannès Chatm —Remarks on the | Letters to the Editor — - 

preparation of farmyard manure, by M P P Dehérain —On The Remarkable Sunsets —Prof, John Le Conte, 

the presence of pegmatite in the diamantiferous sands of South Prof G H Stone 403 


Africa , observations m connection with M Ckaper's recent “Probable Nature of the Internal Symmetry of 
. 


communication on the subject, by M Stan Meunier —On some Cfystals "—W'm Barlow 404. 
freshwater formations during the old and recert Quaternary * Mental Evolution in Animals "—George J Ro- 
periods, by M. Ph Thomas.—On the arched waterspouts of the manes, P R.S 404 
Indian Ocean (two illustrations), by M Le Goarant de Trome Instinct —Prof C Lloyd Morgan 405 
lin —Note on the particles cf dust found in the snow th: fell Protection by Mimicry—A Problem in Mathematical 
at Stockholm last December, by M E Yung —Actinometric Zoology — Capt Thomas  Blakiston and 
observations made at Montpellier dung the year 1883, by M Thomas Alexander e 405 
A Crova Christian Conrad Sprengel —Prof K Mobius 406 
Febiuary 18 —M, Rolland zn the chan — Observations of the Circular Cloud Bows —E H L Firmstone 406 


On the Absence of Earthworms from the Praines of 

the Cenaaian North-West —Timothy E Wilcox 406 
Zoological Results of the Work of the United 
States Fish Commission in 1883 By Ralph S 


small planets made with the Jarge meridian at the*Observatory 
of Paris during the third and “ourth quarters of the year 1883, 
communicated by M  Mouchez — On the reciprocal displace- 
ments between fluorhydric and the other acids, by MM Berthe- 


lot and Guntz —On the law of modules or thermic constants of Tarr 407 
substitution, by M  Berthelo: ~Remarks on a note byM J | African Spiders 408 
Luvmi m connection with the controversies carried on in the | Mr Burnham's Double-Star Measures 409 


eighteenth century on the subject of wateispouts and whirlwinds, | Measuring the Aurora Borealis By Dr Sophus 


by M Faye —Determination of the difference of longitude be- Tromholt (Ju Diagrams) 409 
tween Pans and the Observatory of Bordeaux, by MM G Rayet | Count du Moncel 412 
and Salats The longitude of the meridian of the Bordeaux | Notes i 413 
Observatory, as here rectified, 1s fixed at rim 26 444s. + | Our Astronomical Column — i 
o oo8s —Remarks ın connection with tne recent 1esearches The Sola- Eclipse of 1806, December 10 415 
made on the propagation of the atmospheric currents caused The Late Prof Klmnkerfues . 415 
by the eruptions of Krakatoa, by M Foerster The author | Geographical Notes 415 
disclaims priority for the observations made by him on | On the Phenomena exhibited by Dusty Air in the 
this phenomenon, a pirorty which he awards to General Neighbourhood of Strongly Illuminated Bodies 
Strachey, whose paper on the subject appeared in a recent By Profs Oliver J Lodge and J W Clark 417 
number of NATURE (p 181) — On the divisors of certam | Agates By Prof M, Forster Heddle 419 
polynomes, and on the existence of ceitaim primary numbeis, by | The Origin of the Scenery of the British Islands 
M A Genocchi —On the composition of such, polynomes as By Archibald Geikie, F,R S, Director-General of 
admit only of primary divisors of a determined form, by the Geolog'cal Survey of the United Kingdom 419 
M  Lefébure —On certam lirear substitutions (mathematical | Sun-Glows and Volcanic Eruptions in Iceland By 
analysis), by M E Picard —On an equation of the m degree, Dr Sophus Tromholt 420 
which has never more than two real roots, by M D André —On | Compesite Portraiture adapted to the Reduction 
a differential equation of the thgd order, by M E. Goursat —On of Meteorological and other Similar Observa. 
M Levy’s elastic curve, expressing the equilibrium of an elastic tons By G M Whipple, B Sc, F R Met Soc,, 
circular rod subjected to normal and uniform pressure through- FRAS, Supefintendent of the Kew Observatory 420 
cut its whole length, by M. Ha'phen —On the adiabatic expan- | University and Educational Intellfgence 421 
sion of the vapour of water, by M Paul Charpentier —Researches | Scientific Serials : 421 
on the flucrhy drate of fluoride af potassium, and on its states of | Societies and Academies , 422 
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RECENT TEXT-BOOKS ON TECHNOLOG} 


I Steel and Iron By Wilham Henry Greenwood 
(London*- Cassell and Co s 1884) 


2 Bleaching, Dyeing, and Calico Printing Edited by 
John Gardner (London Churchills, 1884) 


3 The Art of Soap-Making By Alex Watt (London 
Crosby Lockwood 4nd Co, 1884) 


ALTHOUGH the €omprehensive system of techno- 

logical examinateons established under the direction 
of the City and Guilds of London Institute has been at 
work only a comparatively short time, it has already 
called into existence a considerable number of manuals 
and text-books designed to meet the special requirements 
of teachers and students in connection with those exami- 
nations No doulft excellent works in certain branches 
of technology already exist, but many of these are scarcely 
suited to the purpose of the teachei, and most of them 
are in price beyond the means of the class which the 
Institute seeks to benefit The action of many of our 
leading publishing houses ın thus vying with each other 
in the production of series of low-priced handbooks of 
technology to meet a demand primarily created by the 
policy of the Institute 1s calculated not only to serve the 
interests of fose preparing for examinations but afso to 
react beneficently upon the general intelligence of our 
workmen Numbers of these smaller works find their way 
into tle hands of the better class of our mechanics, foremen, 
and apprentices, to whom the larger and more elaborate 
works, even when present in our free libraries, are as sealed 
books On the whole, ıt may be said that the handbooks 
which have already appeared have been prepared with a 
rational appfeciation of the needs of intelligent practical 
men The majority of them are written or compiled by 
specialists, or by men who are well acquainted with the 
industries to which their works relate, and their descrip- 
tions and statements are made with the authority and 
discrimmation which result from a practical knowledge of 
the manufactures of which they treat The first and third 
of the works before us are excellent illustrations of this 
fact. , In Mr Greenwood's manual we have not only a 
comprehensive account of the present condition of our 
iron and steel manufacture, full of sound, practical infor- 
mation, but a very clear and accurate exposition of the 
scientific principles upon which the mantfacture depends 
The information 1s fully up to date ; the illustrations are 
not mele pictures, but diagrams based upon original draw- 
ings, the majority of which have been reduced from scale 
plans of existing plant, and so arranged as to be readily 
understood by those who have only a slight experience of 
mechanical drawings The chemical portion of the work 
makes no pretensions to be exhaustive, but it 1s accurate 
and sufficiently full On p 63, however, we notice that 
the composition of spiegeleisen 1s iepresen:ed by the 
formula FeMn,C, piobably a musprigt for (FeMn),C, 
although the evidencg in support of the existencé of any 
such definite carbide is very weak A characteristic 
feature of the work 1s seen m the prominence given to 
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such Continental processes as may possibly react upon 
Enghsh methods, as for example the Perrot revolving 
puddling furnace, and the various reheating furnaces of 
Bicheioux, Casson, and Ponsard The chapters on steel 
are 1ematkably concise and complete The author meets 
the well-known difficulty of definition by assuming that 
any compound of non and carbon which 1s delivered from 
a vessel ın a state of fusion and at once cast into malle- 
able ingots may be considered as steel This definition 
1s perhaps not very rational or piecise , it seeks to exclude 
cast non on the ground of its immalleability, and wrought 
iron from the circumstance that in practice it 1s never 
obtained wholly fused , however, 1t 1s at least more accu- 
rate than that based upon the quality of hardening and 
tempering, which the so-called mild steels do not possess 
to any sensible extent 

The volume on “ Bleaching, Dyeing, and Calico Print- 
irfe " is a production of a very different character It has 
not the slightest claim to originality, but is mainly a com- 
pilation, of some 200 pages, from the standard works of 
Crookes, Stenhouse, and Groves and Ure, and consists 
very largely of receipts and formule The chapter on 
bleaching 1s fairly well done, especially the portion relat- 
ing to linen bleaching, and the section on mordants 1s 
good so far as it goes What there 1s of chemistry in the 
book 1s generally accurate, but the authoi would in nowise 
have diminished the air of practicality about his work if 
he had removed or replaced some of the barbarisms in 
chemical nomenclature affected by dyers It 1s quite 
possible to be precise without being pedantic The book 
1s poory illustrated and somewhat loosely put together 

Mr Watts book on “‘Soap-Making” 1s a thoroughly 
practical treatise on an art which has almost no literature 
in our language The author is the son of the late Mr 
Chas Watt, the inventor of the well-known process of 
bleaching palm-oil for soap-makers, and he has been con- 
nected with that industry for many years Soap seems 
to have been made in England only since the middle of 
the seventgenth century, but the manufacture made very 
little progress until the invention of the Leblanc pro- 
cess for converting common salt into carbonate of 
soda The art received its second great impetus from 
the labours of the venerabie Chevreul in the early part of 
this century, who, with. Liebig, elucidated the theoretical 
principles upon which the manufacture depends Mr 
Watt’s book shows what influence these researches have 
had upon the devel pment of the art, not only directly, 
but as demonstiating to the soap manufacturer the ım- 
portance of a knowledge of chemistry in its applications 
to his processes The general theory of saponification 1s 
first explained, and is followed by a chapter on the 
arrangement of a soap factory and a desciiption of the 
materials used in soap-making The various methods of 
making hard soaps and cheapened soaps are then fully 
desciibed, both by the old processes and by those of 
Hawes and*Bennett and Gibbs, Rogers, and Berghart 
The processes for manufacturing potash soaps and soaps 
for printed goods and silks are next explamed, and there 
are special chapters on toilegand medicated soaps, alkal- 
metry and the methods of soap-analysis, and on the 
recovery of glycerine from spent lyes We congratulate 
Mr Watt on the success of his endeavour to fill a void in 
English technical hterature T E THORPE 
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MARINE ENGINEERING 


Die Schifsiaschine thre Construction, Wirkungsweise 
und Bedienung Bearbeitet von Carl Busley, &c 
(Kiel, 1883 ) 


MHIS 1s designed to Ee a manual and book of reference 
on maine engineeiing, for the use of engineers, 
naval officers, students, and others interested in steam- 
ships The author 1s a marine engineer ım the Imperial 
German service, and a professor at the Naval Academy 
of Kiel He has laid down a most comprehensive scheme 
for the woik, and the first and second divisions already 
published contain good evidence that the book when 
completed will become the standard German work on the 
subject 

Marine engineering has made gieat strides in recent 
years, and ıs now much more largely regulated by scien- 
tific methods than ıt was formerly The earher text- 
books have become obsolete to a great extent, and a 
demand has arisen for new works in which modern prin- 
ciples and practice should be represented In response 
to this demand two or thiee excellent books have recently 
been published in this country, and Mr Busley has 
determined to do a similar service fo. Germany It ıs 
but right to say that his book will bear very favourable 
comparison with any book of the class yet published, and 
it surpasses all of them in the fulness and beauty of the 
illustrations, which are contamed in separate atlases and 
printed in colours, on a scale which makes many of them 
virtually working drawings. 

Theoretical investigation and piaczical information on 
the details of the construction and management ff marine 
engines and boilers both find a place in this book Its 
airangement ıs admirable — First, there 1s a clear and 
succinct desciiption of the principles of the mechanical 
theory of heat, followed by a discussion of the properties 
ofsteam Next comes a chapter on combustion, including 
a summary of the conditions essential to good boilers, 
and a statement of the steam-producing powers of various 
kinds of coal If there is not much novelty in*his section 
of the book, it ıs full of useful information In the fourth 
chapte: there ıs a long discussion of the various matters 
affecting the peiformance and economy of marine engines; 
details as to coal-consumption in various types of engines, 
with methods for estimating the expenditure of steam 
and coal in ships of new design, de‘initions of horse- 
power, nominal, effective, and indicated , together with 
remarks on various systems of condensing steam, &c 

Following these introductory chapters, three others are 
devoted to marine boilers, their construction and manage- 
ment, mcluding the best means of preserving them 
These chapters are chiefly of a practical character, and 
will repay careful study, as they contain a most valuable 
summary of information and good rules for guidance 
The eighth chapter 1s also of a practical nature, contain- 
mg detailed examples of the auxiliary engises used for a 
vast vailety of purposes in steamships Amongst these 
may be mentioned the turret-tuzning and air-compressing 
engines of modern war-ships , steam-steering engines of 
various types, engines erffployed for heaving-up anchors 
and cables, others used 1n the production of the electric 
lights nowgenerally carried by war-ships oz large passenger 
steamers , pumping engines , steam-winches,, ventilating 
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machineiy , appliances for condensing fresh" water, &c 
All of these and many others are described and illustrated 
in a manner which makes this portion of the book most 
valuable for reference No simila1 summary of 1nforma- 
tion on these important, 1f subordinate, p8rtions a the 
equipment of a steamship has been previously published , 
and Mr Busley deserves great credit for his perception 
of the necessity for and value of the infprmiation herein 
collected 

The ninth, tenth, and eleventh chapters relate to the 
construction and theory of the various types of marine 
engines which are or have been inyise Full descriptions 
and drawings are given of different systems—including 
some which are, as yet, only in *he experimental stage ; 
screw-steamers, paddle-steamers, sand vessels driven by 
water-jets all come under review, and very valuable 
tables are given of the dimensions and particulars of the 
machinery ın a large numbei of German, English, and 
French ships Mr Busley throughout displays a cosmo- 
politan spirit in his massing of facts, and this makes his 
book all the more valuable The Pheotetical investiga- 
tions include rules for estimating the engine-power re- 
quired to attain the assigned speed of a ship, examples 
of the analysis of indicator diagiams for simple and com- 
pound engines, graphic processes foi dealing with the 
shde-valves , and detailed investigations or descriptions 
of slide-valve gear, stee1ing gear, &c 

This completes the contents of the first half of this 
book , the other half has yet to be published, we believe. 
If * maintains the high character of tH? part already 
given to the world, the book will be certam to achieve 
success It has been produced ın excellent style, both as 
regards fetterpress and illustations Its chief vattue con- 
sists no doubt in the large amount of information respect- 
ing modern practice which has been brought together, 
but the treatment of the scientific branches of the subject 
will assist to secure its favourable reception by the classes 
of readers for whom it 1s especially designed. 





OUR BOOK SHELF 


Guide to the Calcutta Zoological Gardens By John 
Anderson, MD, FRS, Honorary Secretary and 
Treasurer (Printed by order of the Honorary Com- 
mittee of Management, Calcutta, 1883) 


ALTHOUGH the meritorious idea of starting a zoological 
garden at Calcutta was put forward by the well-known 
naturalist MacClelland as long ago as 1842, and several 
attempts were subsequently made to cary out the plan, 
it was not unt 1875, chiefly, we believe, owing to the 
exertions of the late Mr Schwendler, the telegraph 
engineer, that an appropriate site was obtained, and the 
present gardens were founded After eight years of de- 
velopment the Zoological Gardens of Calcutta, under the 
energetic rule of the present Honorary Director, have 
attained a degree of arrangement sufficiently stable to 
allow of a “Guide” being prepared Dr Anderson’s 
able pen has accordingly been employed in describing the 
institution which he has so well organised 

For a “Guide” Dr Anderson's volume is perhaps 
rather bulky, and the type employed unnecessarily large 
It 1s also, we may add, 1n our opinion a little too learned 
for a popular hagdbook But the information contained 
in it, cOmpiled a$ it is by one of the leading zoologists of 
India, may be generally depended upon, and so much 
can scarcely be said for some similar publications At 
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the same time we may remind Dr Anderson that the 
statement that the sternum in 2//. Picarian birds has a 
"double notch behind" (p 94) is not quite correct, 
and that he has overrated the number of African 
rhineceioses 

Judging from the “ Guide," the sees of animals now 
exhibited in the Zoological Gardens of Calcutta must be 
considerable, although no actual statistics are furnished 
to us on the subject Several animals of special 1arity 
are mentioned as m the collection, such as a specimen of 
Grant’s Gazelle (Gazelle graztz) fiom East Africa, and 
the second known example of the Hairy-eared Rhinoceros 
of Chittagong It is,also of great importance to learn 
that the phenomenon of incubation of one of the large 
Pythons has been witgessed in Calcutta as well as in 
European Gardens On the whole, the naturalist will find 
many things to intereshim throughout the present volume, 
though, as already said, some of the disquisitions are not 
perhaps quite suitable to a popular work 





LETTERS TO THE EDITOR 


[The Eduor does not hold himself responsible for opinions expressed 
by hes correspondents Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice 2s taken of anonymous communications 

[The Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on his space 15 so great 
that at t5 impossible otherunse to insure the appearance even 
of communications containing wnteresting and novel facts ] 


"Earthquakes and Air-Waves 


IN the Comptes Rendus of the French Academy of Sctences 
for February 18, 1884, there appears a communication from 
Prof Forster of Berlin relative to a statement previously made 
m the @omptes Rendus, to the effect that it was fiom observations 
taken at Berlin that he had arrived at certam conclusions as to 
the propagation of the atmospheric disturbance caused by the last 
gieat explosion in the eruption of Krakatoa in August last 

Prof Forster explams that the statement referred to was a 
mistake, and that he had ın fact only reproduced, after veufying 
them by reference to the Berlin observations, the conclusions 
come to by mé, as explained ın a pape read before the Royal 
Society on December 17, 1883, the principal pait of which was 
published in NATURE of December 20 last (p. 181) 

He adds that ın his original note on the subject he had not 
mentioned my name as the author of the conclusions referred to, 
1n consequence of the manner m which I had spoken of them 
myself 

Prof Forster, while putting himself nght on this point, has 
mtei preted my own intention with great sagacity For the hght 
I may have been able to throw on the facts was in truth conse- 
quent on information put before me by the intelligent officers of 
our Meteorological Office, aided by a suggestion from Prof 
Stokes, who lke myself is a member of the Meteorological 
Council 

Such credit, however, as 1s due foi bimging to notice the 
curious phenomenon in question may be fair& claimed for our 
Meteorological Office, as there 1s little reason to doubt that it 
would have remained unnoticed had it not been for the com- 
parison of the several records of the continuously self registering 
instruments which the organisation provided from the public 
grant we receive has placed at om command, and which no 
individual effort could have supplied 

February 26 RICHARD STRACHEY 


IN the Jamaica Weather Report, No 35, for November last 
year, I was unable to explain how it was that the Kiakatoa au- 
wave had affected our barometer so strongly the explanation is 
that Jamaica is very near the antipodes of Krakatoa (NATURE, 
vol xxix p 181) t£ è 

The general effect of the disturbance at Jamaica was to pro- 
duce a barometric depression, preceded and followed by small 
barometric elevations, according to the following table, which 
gives for local time thg pressure of the atmosphere at the sea- 


level, expressed in inches of mercury at 32°, and conected for 
diurnal variation — 


Kingston, Tamara, 1883 


August 26, 3pm 29 972 
26, I1pm 975 
27, 7am 982 
275, 3pm 944 
27, I1 pm 983 
28, Jam 994 
28, 3pm 29 975 


Now the impulse at Krakatoa occurred at 9 24a m local time, 
and itieached Jamaica about 3 pm local time, or eighteen 
hows afterwards , consequently the average velocity of the wave 
was about 690 miles an houi— which 1s wholly ın accordance 
with the velocity deduced by Geneial Strachey fiom places in 
Europe and elsewhere 

But there was no great explosion at Krakatoa at 9 24am, and 
1t seems possible that this great air-wave was similar to the arr- 
waves we always experience m Jamaica whenever there 1s a shock. 
in &ingston sufficiently strong to be distinctly felt 

In August 1881 I published a Report on Earthquakes m 
Jamaica, No 4, m order to call attention to the followmg 
facts — 

I The atmospheric pressme oscillates for some hours before 
and afte: a shock, the lowest depression generally occuning at 
the time of the shock 

2 The wind geneially lulls, so that “the weather ” is hot 
and oppressive 

3 Clouds (stiatus) gather over the sky after the shoch 

4 The temperature of the an, if we allow for the cooling 
effect of (3), 1emains unchanged 

5 The rainfall is unaffected 

These facts have been fully confirmed by subsequent shocks 
As an example let us considei the last shock which occuried on 
January 14 this year, and which was felt over neaily the whole 
of the island 

At Kingston it was felt as a sharp double-shock at 1 1 5pm , the 
first shock lasted about three seconds, then there was an interval 
of about two seconds, which was followed by the second shock, 
lasting about five seconds There was a strong sea-breeze blow- 
ing during the day, but a temporary lull ocemred just before the 
earthquake 

The following table gives the pressure of the atmosphere at 
the sea-level, expressed in inches of mercury at 32°, and conected 
foi diuinal variation — 


Kingston, Fanuary 14, 1884 


24 hours before the shock = 30 O61 
16 2» ” 047 

8 ” » 043 
At the time of the shock o16 

8 hours after 024 
16 is 063 
24 25 30 056 


On January 13 the average amount of cloud was 7 pe cent of 
the whole sky, on the 14th it was ro, aud on the 15th ıt was 43! 

Fuithe: particulais will be found m the Jamaica Weather 
Repoit, No 37, fo. January 1884, and ıt will here be sufficient 
to 1emark that the depression at the time of the shock was quite 
as strongly mailed at the cinchona plantation, thnteen miles 
from Kingston, but 4850 feet above the sea-level 

It 1s needless to say that I am at a loss to account for the con- 
nection which most undoubtedly exists in Jamaica between 
earthquakes and air-waves , but ıt 1s evident that the latter may 
be connected with the for mer without any, the slightest, approach 
to volcanic explosion, and the Krakatoa air-wave was probably 
sımılar ın all respects, except magnıtude, to the waves we con- 
tinually experifnce in Jamaica at the time of eai thquake shocks 

Jamaica, February 7 MAXWELL HALL 





The Remarkable Sunsets 


AT 8 45 a m. to-day the sun Sen from hee thiough a light 
mist was of a slightly metallic and very pale sea-green colour 
The mist was not dense enough to render objects at a distance of 
twelve yards indistinct, but beyond that distance they rapidly 
became mvisible There was no wind, and the mist seemed free 
from smoke. I could form no opinion as to its height Half 
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an hour later, 1n Manchester, the sun glowed with the ordinary 
coppery-red hue ıt assumes v hen seen through a thin fog 
EDWARD J BLES 
Moor End, Kersal, near Manchester, Febiuary 26 





Instinct 


I vo not think that the difference between Mr Lloyd Morgan 
and myself on the pomt to which he returns in his last letter 1s 
so great as it at first appeared For he row admtts that ''the 
actions of animals testify to some corresponding mental states,” 
and therefore that from such actions we are entitled to infer 
something as to these states. His objection to comparative 
psychology as a science 1s thus reduced to the observation that 
om inference from bodily actions to mental states cannot be so 
clear or certain 1n the case of animals as ın the case of men, 
where intentional sign-making, or language, comes to our 
assistance Now this 1s precisely what I argued m my own 
communication to NATURE (p 379), and also m my books 
Therefore I do not consider that this ıs “an ingemously con- 
structed argument of scepticism” , I applied that phrase to the 
argument which denies the possibility of all or any ejective 
knowledge, both of men and an.mals 

Thus the only pomt of dispute between us 1s whether such con- 
ceptions as we can form of the mental life of animals aie 
sufficient to constitute this mental life the subject-matter of a 
scrence—z.¢. whethe: this mental life admits of investigation. 
And, so far as I am aware, Mr Morgan 1s the only individual 
who has ever said. that such 15 not the case 

GEORGE J ROMANES 


THERE 1s a remarkable instance of instinct displayed by the 
common magpie which I have not seen noticed in NATURE 01 
anywhere else, although it has long attracted my attention and 
1s well known to farmers in the west of Scotland This bud 
may be seen each year, on the first Sunday of March (old style), 
very busily employed carrying small twigs of branches to 1enew 
its old nest or form a new one for the approaching breeding season 
This particular day appeais to be appointed for taking formal 
possession of the premises, as no more work whatever 1s done for 
some weeks after The instinct which enables a bird to take 
the sun’s altitude on a particular day1n March 1s certainly a very 
rare gift, but any person who wishes to satisfy himself of its 
truth, and who lives ın a locality where these birds breed, has 
only to rise early on Sunday, March 16, this yea, to see them 
at work for himself It would be interesting to know within 
what degrees of latitude this paiticular day 1s observed by these 
birds. Wm BROWN 

e 





* Mental Evolution in Animals” 


IAM as unwilling as Mr Romanes to continue this discussion 
needlessly, but maccuracy calls for correction Mr Romanes 
says that the glass wall of a tank is not an object upon the 
solidity of which a skate would be likely to calculate” If he 
will 1e2d my original account of the mcident again, he will find 
that the skate made himself absolutely sure of the solidity of the 
glass wall of the tank , he tried hard to seize the food, and failed 
because he could not get his head through the glass, and there- 
fore his mouth could not touch the food As for his being 
unable to see the food when the current lifted it, that 15 precisely 
my case But he saw ıt clearly enough, and nad tangible 
experience of the conditions, before he adopted the succes>ful 
device If the matter 1s worth noticing, it may as well be 
described correctly F J FARADAY 

Manchester, February 29 


I WILLINGLY apologise fo. making the remark about the glass 
wall without having fist consulted Mr  Faragay's orginal 
account , but as, 1n ** noticing” the matte: ın ** Animal Intelli- 
gence,” I quoted that account verbatem, I cannot al'ow that on 
the only occasion when I “desciibed” the circumstances, I 
failed to do so ** con ectly ” G J RoMANES 

— et. 
Natural Snowballs 

IT ıs nearly a year since I inclosed to you an account of the 
natural snowballs or snow-rollers which were to be seen 1n great 
numbeis for many square miles in this vicinity on Febiuary 21, 
1883 A friend has called my attention to a brief newspaper | 


report of a recurrence of the same remarkable phenomenon on a 
larger «cale in Oneida and Herkimer counties, 1n the State of 
New York The rollers were formed by the wind on the night 
of Tuesday, January 22, and are said to have been ‘‘innumer 
able,” hundreds being seen on an acre of ground “The meagure- 
ments of the largest are the same as those which I made of the 
largest that I saw last year, 18 inches in length and 12 m dia- 
meter But, whereas all of last year's were extiemely delicate, 
so as to yield to the touch, it 1s reported that same of those seen 
in January were ‘solic and so firm that they could be handled 
quite roughly without creaking” I send these memoranda to 
you, thinking that you may deem them worthy of preservation 1n 
the columns of your journal SAMUEL HART 
Trinity College, Hartford, Conn , UrS A , February 16 





Common Domestic Duck @iving for Food 


WHEN at Buxton last August I spenéa good deal of my time 
m watching and occas:onally feeding the water-fowl in the 
ponds of the garden On week-days the ducks received large 
contributions from the visitors, but on Sundays they apparently 
were on rather shcrt commons, judging by their greater activity 
ın searching for food, and constantly standing on their, heads 1n 
the water so as to search the bottom for aquatic plants Of 
course every scrap of plant to the depth of ten or fifteen mches 
(eighteen inches where the geese were) was cleared away 

I was surprised one Sunday to see a common domestic duck 
(female) diving 1n three or four feet of water, and searching along 
the bottom, as 1f she had been ‘‘ to the manner boin,” for plants, 
which, when she found, were brought to the surface, some 
fifteen or twenty other ducks watched her proceedings with great 
interest, and made an immediate rush at her when she came up 
to share m the food, exactly as the widgeon pounce upon the 
canvas-back ducks at the mouth of the Delaware River and other 
favourite winter feed.ng-places of these del cious birds, which, 
notwithstanding their difficulties with their thievish tormentors, 
must fnanage to pick up a fairly good living, as WĦen lulled they 
are usually in fine condition 

I saw only one duck (a mallard) at Buxton make any attempt 
to imitate he clever diver, but his efforts were always 1gno- 
minious failures Had I been hving in Buxton I shoul have 
endeavoured to get some eggs of this diving duck and had them 
hatched, with the object of finding out if the progeny inherited 
the peculiarity of the mother Joun RAE 

4, Addison Gardens, March 1 





Circular Rainbow seen from a Hiff-top 


IN the evening of the first Sunday in last September, when, 
it will be iemembered, there was a very severe storm, I was 
walking alone up the scuth side of the top of the Belchen, in the 
Black Forest , the sun was setting in the west over the Rhine, 
and for some time my shadow was thrown on the must filling up 
the valley to the east of the Belchen, and around it was a most 
distinct iambow, with all the usual colours It was so striking 
that 1t at once suggested the halo one sees in religious pictures, 
except that it was rouné the whole figme, and not confined to 
the head I thought this anecdote might interest those gentle- 
men who have already written to you about this beautiful pheno- 
menon, and especially Mı. Maynard, who I see writes fiom the 
Black Forest W HALE WHITE 

4, St Thomas'sStreet S E , March 1 





Girton College 


Ix reference to a paragraph im NATURE (vol xxix p. 388) 
respecting the 1epresentation of the students of the College Hall 
of Residence, Byng Place, on their governing body, allow me 
to state that the students of Girton College have been repre- 
sented on the College Committee for some seven years past The 
representatives of the students are three 1n. number, one retiring 
annually , they are elected by those students who hold the college 
certificate, and have been chosen, so far, from among them- 
selves eAs the certificated students keep up a more or less 
close connection with the College, and their representatives pay 
regular visits of insgection, zhe views of past and present students 
can be fosmally laid before the College Committee This privi- 
lege 1s much appreciated by the student? If you have received 
no other letter to this effec® may I ask you to insert the above 
information ? CERTIFICATED STUDENT 

Febiuary 26 R 
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ANTHROPOLOGICAL NOTES IN THE 
SOLOMON ISLANDS 


IN my last paper on the physical characters of the 
natives of St Chiistoval and the neighbouring islands 

(NATURE, v0] xxvii p 607)I drew attention to the vania- 
tion which was presented towaids the opposite extremity 
of the Solomon group by the Treasury Islanders, of whom 
I considered the natives of the large adjacent island of 
Bougainville wuld prove to be a more pronounced type 
My observations during 1883, which were confined, how- 
ever, to the islands of the Bougainville Straits, and did 
not extend to the large island of that name, have con- 
firmed the existence qf this vanation in the type of the 
natives at the western end of the group 

Proceeding at once tthe comparison of the inhabitants 
of these two regions, I find that the most important dis- 
tinction hes in the fori of the skull The cephalic indices 
obtained from forty head-measurements amongst the men 
of the islands of Bougainville Straits (Treasury Island, 
Shortland Islands, Faro Island) ranged between 76 and 
85, three-fourths were included between 79 and 83 (in- 
clusive) , and the mean was 806 Of the same number 
of measurements amongst the men of St Chnistoval, half 
produced cephalic indices between 75 and 78 (inclusive) , 
the range was 69 to 83, and the mean 767 In the first 
region therefore brachycephaly may be said to prevail, 
m the latter, mesocephaly But m addition to being 
more brachycephalous, the men of Bougainville Straits 
belong to a noticeably taller and moie robust 1ace, their 
average height being 5 feet 44 inches to 5 feet 5 inches, 
as contrasted with 5 feet 3 inches to 5 feet 4 inches 1n the 
case of the St Christoval natives I should also add 
that the hue of the skin 1s of a darker shade, correspond- 
ing to numbews 35 and 42 of the colour-types of M Bsoca 
The character of the han resembles that of the natives of 
the eastern islands of the group in being fiizzly and bushy , 
but there 1s introduced among the populations, of these 
islands®in the Bougamville Straits an almost straight- 
hatred element, to which further reference will be made 

The inhabitants of the islands just alluded to are also 
distinguished from those of St Christoval and the eastern 
islands of the group in many of their arts and usages, to 
some of whic I can here only just refer Cannibalism is 
rarely 1f ever piactised among the natives of Bougainville 
Straits ıt 1s, however, frequent amongst those of St 
Christoval Polygamy is more prevalent in the former 
region, where Gorai, the powerful chief of the Shortlands, 
possesses between eighty and one hundred wives, and 
Mulé, the chief of Treasury Island, owns between twenty- | 
five and thirty The patriarchal and despotic rule of 
these chiefs must be contrasted with the little authority | 
which belongs to the majority of the chiefs in the eastern 
islands The women of Bougainville Straits manufacture 
a kind of unglazed pottery, employing for this purpose a 
wooden trowel, a large smooth pebble 3 to 4 inches 
across, and a ring-cushion of palm leaf, a rudely-shaped 
saucer 1s first made from a lump of the clay, and upon 
this the vessel 1s built up, strip by strip A large number 
of the houses in the principal villages of Faro—an island | 
in the middle of the Straits—are built upon piles I 
should here refer to the greater prevalence amongst the 
natives of the islands in Bougainville Straits of the | 
cutaneous disease—an aggravated form of *'body-nng- 
worm "—to which I alluded in my description of the St | 
Christoval natives four-fifths of the inhabitants of l 
Treasury Island are thus affected , and half of the chief's 
wives ate covered with this disease from head to foot 

From fiequent observation of the different modes” of 
wearing the hair which prevail among the Solomon ' 
Islanders, I am of the opinion that theigevariety ıs to be | 
attributed more to indiyidual fancy than'to any difference 
in the character of the hair Acgording to his taste, a 
man may prefer to wear his hair close and uncombed, 
when the short matted curls with small spiral give a 
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woolly appearance like that of the hau of the African 
negio Should he allow his han to grow, makıng but 
lttle use of his comb the hair will hang in ringlets 3 to 8 
inches long—a mode moie frequent amongst the natives 
of the eastern island; of the group, and best described as 
the * mop-headed" style More often from a moderate 
amount of combing, the locks are loosely entangled and 
the hair-mass assumes a somewhat bushy appearance, 
the arrangement into locks being still discerned and the 
surface of the hair presenting a tufted aspect The 
majority of natives, however, produce by constant comb- 
ing a bushy periwig in which all the hairs are entangled 
independently into a loose frizzly mass, the separate locks 
being no longer discernible These four styles of wearing 
the haw—the woolly, the mop-like, the partially bushy, 
the completely bushy—prevail with both sexes, the fashion 
varying 1n different islands of the group I am inclined 
to view the mop-headed style as the natural mode of 
growth, ıt being the one which the hair would assume if 
allowed to grow uncombed and uncut The Solomon 
Islander unfortunately makes such a constant use of the 
comb that one rarely sees his hair as nature intended it 
to grow When, however, a man with bushy hair has 
been diving for some time, the hairs, disentangling them- 
selves to a great extent, gather together into long narrow 
ringlets—nature’s cozffure of the Solomon Island native 

Amongst the natives of Bougainville Straits the hair is 
coarser and of a darker hue, coriesponding to numbers 
34 and 49 of the colour-types of M Broca, whilst the 
lighter hue of the hair of the St Christoval natives more 
accords with numbers 35 and 42 The diameter of the 
spiral when measurable varied between 5 and 10 mms — 
its usual range throughout the group, but on account of 
the practice of combing 1t was often difficult to measure 
it with any accuracy Here I may allude to the almost 
idee Nea element which has been infused among 
the inhabitants of Bougainville Straits The individuals 
thus characterised have very dark skins, which for want- 
of comparison might be termed black, the hue, however, 
nearly agiees with colour-type 42 of M Broca, the harr, 
whigh 1s even darker, corresponding with types 34 and 
49, 1s almost straight, often erect, and giving the person 
a shock-headed appearance, whilst it may in some ın- 
stances tend to gather into curls of a large spiral. I was 
unable to detect any constant change in physical charac- 
ters acconepanying this variety in the growth of hair 
The general colour of the iris amongst the natives of 
Treasury Island may be described as a deep muddy- 
violet, appioaching “nearest to number 11 of the colour- 
types of M Broca 

The relation between the lengths of the upper and 
lower limbs ın over thirty individuals was fairly constant, 
the mean intermembral index being 68 A steady index, 
giving a mean of 33 4, indicated the proportion of the 
length of the upper limb to the height of the body , but 
the corresponding index which my measurements gave 
for the lower limb was somewhat variable, and the mean 
49 2 1s therefore not so reliable H B GUPPY 

HM S Zark, Auckland, N Z., January 2 











ON THE CLASSIFICATION OF THE ASCIDIÆ 
COMPOSITÆ 

OMPOUND ASCIDIANS should undoubtedly be 
studied „1n the fresh condition This becomes evi- 

dent to any one who, after having admired the graceful 
forms, gorgeous colouring and tiansparency of tissue 
exhibited by the living animals on our western and southern 
coasts, or 1n such a favomed spot as the Chausey Archi- 
pelago, seeks in vain for thefe or any other beauties in 
the leathery repulsive-looking masses usually exhibited in 
a collection of Tunicata? And ıt becomes painfully ım- 
pressed upon one when working through a large collec- 


T There are exceptions some few species retain both form and colour 
fairly well when preserved 
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tion which has been in alcohol for about ten years 
Laborious dissection and the preparation of large numbers 
of sections ale necessary to 1eveal characteristics which 
may often be seen in the living specimen by observation 
merely And, what is of more consequence, there is a 
risk of being led into errors and misinteipretations by 
the abnoimal contraction and distortions caused by the 
alcohol 

Such plates as those of Prof Giard and of Dr R von 
Diasche's beautifully illastrated monograph on the Synas- 
cidize of the Bay of Rovigno,* which has Just appeared, show 
how much can be made out from a natural representation 
of the living animal, and leave little or nothing to be desued 
so long as we must be content with some substitute for the 
actual specimen In this important work von Drasche 
ciiticises Giard’s classification of the Synascidie, and ex- 
plains fully a scheme of his own which appeared in the 
Zoologischer Anzeiger o1 1882 Many attempts have 
been made to classify naturally this difficult gioup, and 
this latest effort, although it has corrected some prewous 
errors, appears still to be susceptible of improvement, 
especially as regards the interesting forms which occupy 
the borderland between simple and compound Ascidians 
Some of these (the Clavelinidz) are placed by Giard and 
von D1asche in the Synascidiz, while in 1880 I tried to 
show that their prope: position was amongst the Ascidize 
Simphlices, and close to tne genus Czona At the present 
moment I confess that I am unable to find a single satis- 
factory character by which to distinguish these two laige 
groups, the simple and compound Ascidians 

Savigny, in 1815, m his “ Observations sui les Alcyons 
gélatineux à six tentacles simples,"? first 1escued the 
compound Ascidians from the Alcyonaria with which they 
had previously been associated, and demonstrated then 
affinity with the other Tunicata* In the * Tableau Systé- 
matique” Savigny gives no formal statement of the cha- 
racters distinguishing the two gioups, but it 1s evident 
from some passages 1n his “3° Mémoire?! that he 1elied 
chiefly, if not entuely, foi their separation upon the 
airangement of the Ascidiozooids of the compound forms 
around a central cloaca—a characte: which he de@ared 
was visible even in the young embryo In this latter 
point he was mistaken, ard 1t seems 1ather singular that 
he should have laid such stiess upon the union of the 
atiial apertures when we find that he describes and figures 
their sepaiate and independent existence in $22 2022 and 
Distoma, two of the genera of his * Téthyes Composées ”’ 
clavelina m his system 1s placed next to the “ Phallusiz 
Cione’’ (=the modern genus Czoza) in the Ascidie 
Simplices 

Savigny classified the n'ne genera which he recognised 
amongst compound Ascidians by means of characters 
taken from the branchial and atrial apertures But 
although such characters aie most useful and constant 
marks of affinity in the simple Ascidians, they fail signally 
as applied by Savigny to the compourd foims, and result 
in the separation of his closely allied genera Dedemnum 
and Eucehum, while Diazoma, Distoma, and Sigslhna 
are thrown together in one group, and ELucehum 1s 
placed with Botryllus, a genus with which it has certainly 
no close relationship 

Lamarcks arrangement of the Tunicata, published 
about the same time, showed no improvement upon that 
of Savigny 

In 1841 Mülne-Edwarés 5 establishede the group of 
* Ascidize Sociales " as occupying an independent position 
between the simple and compound forms This group 

I “Recherches sur les Ascidies Composées ou Synascıdies ” (Archives de 
Zoologie expérimentale et Generale, t 1 1872) 

= «Pre Synascidien der Bucht von Rovigno ” Ern Beitrag zur Fauna der 
Adria, von Dr Richard von Drasche (Wien, 1833) 


3 * Mémoires sur les Anim. sans Vert ”* 
4 The class Tunicata was established by Lamarck ın the year following— 


I 
5 ‘Observations sur les Ascidies Composées des Côtes de la Manche ” 
(Mém Instit. France, vol xvi ) 





(in which he placed the genera Perophora and Clavelina) 
he defines as comprising Ascidians which reproduce by 
buds as well as by eggs, and which live united by common 
radiciform prolongations, but which otherwyse are free of 
all adhesion to one another He disp used the simple 
Ascidians 23 forms which never teproduced by gemma- 
tion and were never found in groups united by a common 
tegumentary tissue, while he separated tlfe compound 
fiom the sozial Ascidians on account of*their possessing 
a test common to all the members of the colony If we 
unite the simple and social Ascidians, which I have 
shown in the Report upon the Challenger Tunicata there 
1s reason for doing we shall have, according to Milne- 
Edwards, the simple and compound Ascidians dıs- 
tinguished merely by the members of the colony ın the 
latter being united by a common test, while in the former 
each mdivid.al has its own distinft tunic This character, 
although be-ter than the one made use of by Savigny, 1s, 
as we shall see later on, by no means an infallible guide 

Milne-Ed wards formed a classification of the genera of 
compound Ascidians into “ Polycliniens,” * Didemniens,”’ 
and “ Botrylliens," which, with our present knowledge of 
the gioup, still seems fauly natural «These three divisions 
are distinguished by such anatomical characters as the 
1elations of the other viscera to the bianchial sac In the 
* Polyclinier.s ’ the body has three 1eg10ns—the “thorax,” 
containing the branchial sac, the "abdomen," formed 
by the stomach and the greater part of the intestine , and 
the “ post-abdomen,” having the reproductive organs and 
the heart ln the ‘‘Didemniens”’ theie are only two 
iegions—thoiax and abdomen—the reproductive organs 
and heart being placed on the intesting In the third 
group, the “ Botrylliens," the viscera foim a single ‘mass, 
1n avhich the alimentaiy canal hes alongsie the branchial 
sac 

This airangement of the Ascidie Composite was 
generally accepted until 1872, when Giard published ! his 
important memoir, “ Recherches sur les Ascidies Com- 
posées ou Synascidies,” in which 1s given a classification 
based upon the method of gemmation He distinguishes 
three points of ongin for the buds—the pyloric 1egion of 
the alimentary canal, the reproductive organs, and the 
posterior end of the body The latter regypn is the place 
of gemmation ın his ‘* Catenatze," a group which contains 
thiee families—the Clavelinidze, the- Perophoride, and 
the Botrylıdæ But he gives no sufficient 1easons foi 
placing the first two families in the compound Ascidians, 
and, as von Drasche has pointed out, the third one does 
not 1eal!y exhibit the essential character of the Catenatæ 

Giard's second group, the ‘‘ Glomerata," 1s charac- 
terised mainly by the formation of ovarian buds It cor- 
responds to Milne-Edwards' “ Polycliniens," ın addition 
to half of the * D:idemmens" The remainder of the 
* Didemniens? correspond to Giaid's thud group, the 
“Reticulate,’ and are characterised by gemmation 
taking place from the pyloric 1egion This seems a 
natural and well-defined section, including two families, 
the Didemnicz and the Diplosomide, but the “ Glom- 
erate” cannot stand without several changes which von 
Drasche suggests, and which really reduce it merely to 
Milne-Edwaics’ section ** Polycliniens ” Upon the whole, 
theie can be little doubt that Milne-Edwards' classifica- 
tion 1s prefera»le to that proposed by Giard 

We come now to Dr von Drasche, the latest authority, 
who, both in his pieliminaiy note? and in the detailed 
memoir? wisely abstains from any attempt to form main 
divisions, and merely groups the genera in a series of 
carefully chosen fam lies Of these the Botryllide corie- 
sponds to Mrne-Edwaids' section “ Botiylhens," while 
the Didemuié;e -and Diplosomide are identical with 
Giard’s families bearing the samgnames The Polyclinide 

I Arch de Zool cfé ,taà 


2 Zoologischer Anzeiger for 1882, p 695 ` 
3 “Die Synascidier. der Bucht von Rgvigno " (Wien, 1883) 
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nd Distomida: do not correspond exactly to 
iard's families, but the former is Milne-Edwards’ 
cliniens" without change. 


| dondfd's Chondrostachys 
remarkable forms in which the Ascidiozooids are 


several undescribed and interesting 

uthe Challenger Expedition 

withi 
Drasche's 

CT would still maintaimére more closely 
than to the compound Ascidians. 
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from one or two 

that he is in very 
myself, viz, 
of characters which will serve to 
“compound Ascidians. 


since it is possible to pass from 


e i CZona—a typical 
Ascidian—to Distoma and the 


shows a perfect gradation of 
Rhopalea, Ecteinascidia, 


acal cavities, canals, 
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pendently on the surface of 
‘loaca is formed. 















sare. embedded. “And, secondly, the remarkable 
^ Polystyelas" briefly characterised by Giard in 


Ascidiozooids completely buried in a common test. 
` In the Challenger collection there is 
of Polystyela—all from southern 
possible, I believe, 
gated Styelinae as 


A new family, the Chondro- 
stachyide, gas been formed for the reception of Mac- 
and von Drasche's Oxycorynda, 


upon a common peduncle penetrated by large canals. 
am inclined'to admit the necessity for this new family, and 
forms obtained during 
will, I hope, take up a position 

'ounds. ‘The two remaining families of von 
„System; the Clavelinida and the Perophoridz, | 
allied to the simple | 
They correspond to 
"Family IV. Clavelinidzeof my arrangement of the Ascidize | 


ic Drevon Drasche does not define the Synascidiz, and 
passages in his work it seems probable 

much the position in which I now find | 
unable to find any character or combination 
distinguish simple from | 
Reproduction by gemmation and 
| the formation of colenies in the lattergroup will not hold, | 


very heart of the compound 
Ascidians through the following series of forms, which | 
these characters :— Czoza, 
| Clavelina, Diazona, Chondro- 
ys, Oxycorynia, Distome. The formation of common | 
and apertures cannot be con- 
sidered as a diagnostic feature of the compound Ascidians. 
Although Giagd has demonstrated their presence in some 
nera in which they were previously unknown, yet there 
are some foffhs considered by all authorities as Syn- 

x, such as Chondrostachys, Diazona, Distoma, and 
€rs, in which the atrial apertures of the Ascidiozooids 
the colony and no 


we Come to characters taken from the condition 
t st, but these break down like the others, In the 
first place, in passing along the series of forms mentioned | 
“above as connecting Ciona and Distoma, we encounter all 
‘stages between a distinct test or tunic for each individual 
“anda common mass in which a number of Ascidiozooids 


presents many of the characters of highly differentiated 
simple Ascidians (the Cynthiidz), along with the sup- 
posed Synascidian feature of a colony composed of many 


aninteresting series 
seas—in which it is 
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across the gap between simple and compound Ascidians 
as distinguished by the nature of the test or tunic, and 
consequently it is extremely diffcult to separate them 
from either of these two great series. 

Thus all the diagnostic features usually employed fail | 
utterly, 
character or combination of characters which will s 
to distinguish the Ascidize Simplices from th. 
Compositze, W. A. HER 
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4 METEOROLOGICAL LABORATORY 
T? the last issue of Science ef Nature M. L. Mangin : 
contributes an interesting account of the chemical 
laboratory recently installed on the Pic du Midi, Pyrenees, 
at an altitude of nearly 9500 feet above the ‘sea. As 
shown in our first illustration, the laboratory. stands 5 
between the dwelling-house and the Observatory,of which = 
it forms a dependency, under the direction of MM. 
| M@ntz and Aubin. In the second illustration a fuller 
view is given of the building, which faces southwards, 
and the slated roof of which is so constructed as to con. 
stitute a sort of pluviometer registering the annual rain- 
fall, and retaining sufficient for chemical analysis. This. 
| unique establishment, which promises to render great 
services both to meteorology and to the economic 
| industries, is at present chiefly occupied with the con- 
stituent elements of the terrestrial atmosphere, especially -> 
in connection with vegetable life. . The Student of. che- 
| mistry need scarcely be reminded that, besides | e 
and nitrogen, the air contains in smaller proportions 
carbonic acid, ammonia, and certain nitric compounds 
playing an important part in the nutrition of plants, and 
supplying them with nearly all the nitrogen and carbon 
that enter into the composition of their tissues. During 
the sum™er months of the years 1881-82, MM. Miinta 
and Aubin were mainly engaged with the quantitative 
| analysis of these substances, under conditions pecu 
| favourable for the prosecution of such investigations. - 
The results so far obtained may here be briefly resumed. 
arbonic Acid.—The proportion of this element found 
in the air at different altitudes is still a subject of discus- 
sion amongst analytical chemists. But de Saussure's 
average of from ‘0004 to ‘0006 has been shown to be con- 
siderably tgo high by various observations taken of late 
years at different stations on the globe. These observa- 
tions are now fully confirmed by the researches on the 
Pic du Midi, which reduce the average to 2°86 tens 
thousandths. vul ; 
Another important conclusion is that the carbonic acid ^ 
does not perceptibly vary with the altitude, as had hitherto 
been supposed. Thusthe proportion is found tebe much. - 
the same at Vincennes near Paris, Luz (740 m.), Pierrefitte 
(500 m.), and Pic du Midi (2900 m.). On the other band, the 
quantity varies slightly in the same locality, being somewhat È 
greater at night and in moist weather than during the day 
and in dry weather. The subjoined table shows the 
average quantity of carbonic acid present in the atmo- 


simple 
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group 
1874. 


aggre- | 








of the two series. | sp here during the day and at night at various meteoro- 
logical stations in different parts of the world ;— 

Night Day 

| Vincennes ... 2°98 2°84 

Pic du Midi... 2°90 2:86 

Hagi .. 2°92 2°70 

Florida 2°94 2°89 

Martinique .., 2:85 2773 

s Mexico... 2:86 2°66 

the Polystyelz have acquired independently certain cha- ae lag 267 i 
racters of Polycarpa or of Botrylius (1 have not yet been ? ^ 






able-to determi 





Ammonia, — Although the presence of ammonia in the 
| air has long been known, Schlósing was the first to show 
that for this substance, as well as for carbonic acid, the 
sea is the great reservoir whence the atmosphere receives . 

its supplies. Put ro light had hitherto been thrown up 
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Fig. 1.—General View of the Pic du Midi Observatory. 
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the distribution of ammonia at different altitudes Ex- 
amining the atmosphere from this point of view, MM 
Muntz and Aubin now find that at an elevation of nearly 
3000 m the quantity does not sensibly differ from that at 
extremely lew levels, which is ascertained to be about 
135 mgr to 100cm. Hence the diffusion of ammonia 
in the air ıs as complete as that of carbonic acid Con- 
sequently y ıs 1n the gaseous state that this substance is 
incessantly transmitted from the marie basins to the 
atmosphere, The rain and snow collected on the Pic du 
Midi also revealed the presence of ammonia in solution, 
as was to be expected 

Amospheric Nitrification.—The analysis of rain falling 
during thunderstorm} is known invariably to yield certain 
nitrous compounds in the form of sal ammoniac From 
what 1s known regardfng the affinities of nitrogen, it 1s 
argued that these compounds are developed under the 
influence of electric discharges The nitrous compounds 
{nitric acid and sub-mitric acid) are converted, in the 
presence of water and of ammonia, into sal ammoniacs, 
which are precipitated by the rain. Hence electric dıs- 
turbances in the air came to be regarded as the chief 
source of nitrous compounds 

MM Muntz ami Aubin have analysed by the most 
delicate processes the rain-water collected on the Pic du 
Midi, but never succeeded in detecting any nitrates in it, 
although they are always present in rain-water collected 
on the plains Their absence corresponds with the ab 
sence of thundeistorms taking their rise above the Pic du 
Midi Of 184 storms observed during a period of nearly 
nime years by M de Nansouty, the director of the 
Observatory, not more than twenty-three originated at an 
altitude of dvei 2300 m , but in no case were electric 
phenomena gpserved at an elevation higher than 3000 m 
Hence the electric discharges, which give rise fo the 
nitrates, are limited. to the lower atmospheric regions 
between sea-level and 3000 m. above the sea 

To ébe general results here resumed MM Muntz and 
Aubin have added some details concerning the formation 
of vegetable soil They have distinctly determined the 
presence of nitric ferment in the ground on the highest 
Summits, But owing to the low temperature prevailing 
at those altitudes, the activity of this ferment 1s extremely 
weak - 

It may be ohgerved in conclusion that the uniform pio- 
portion of carbonic acid and ammonia in the atmosphere, 
as determined by these remarkable researches, 1s a fresh 
confirmation of Schlosing's theory regarding the inter- 
Change of gases between the sea and theair The marine 
basins are incessantly discharging or absorbing carbonic 
acid and ammonia in such a way as to maintain the con- 
stant proportion of these substances They thus consti- 
tute a vast regulator, restoring to the atmosphere the 
nittous or carbonic compounds of which it had been 
deprived by vegetation 





n SCIENCE IN ROME 


THE recent changes introduced into the constitution 

of the Accademia dei Lince followed by its re- 
moval to new and sumptuous quarters 1n Trastevere, seem 
to call for more than a passing notice There are cer- 
tainly many other famous societies scattered over the 
Peninsula, all the large to wns of which have long possessed 
one or more scientific, literary, or artistic corporations 
But, with perhaps the single exception of the Floren- 
tine Academy, none of them have been so intimately 
identified with the progress of the physical sciences 
since the “ Renaissance? as this oldest of still exist- 
ing learned institutions. Founded. oj. August 17, 1603, 
by the young prince, Federigo Cesi, for thf express 
purpose of cultivating “le scienze matematiche e filoso- 
fiche," 1t began its useful career forty years before the 
birth of Newton,,and six before Galileo had rendered 
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Jansen’s telescope a suitable mstrument for astronomic 
observation The very name of the Lincei or “ Lynx- 
eyed,"! breathes the quaint spirit of the times, when 
every capital in Italy had its centres of intellectual move- 
ment, bearing such eccentric titles as the Accademia det 
Sonnacchios: (“The Drowsy”), det Sittbond: (“The 
Thnsty"), dei Sveghat: (“The Wide-Awake’’), degl 
Ottusi (“ The Dull’’), degli Innomati (“The Nameless ») 
dei Storditi (“ The Dazed”), dei Tenebrosi (* The Dark- 
lings”), and so forth But while most of these ephemeral 
coiporations have left little but their names behind them, 
the Lincei have gone on prospering and continually 
widening the field of their utility until the Academy now 
finds itself formally constituted the chief national expo- 
nent of the natural sciences in Italy, thus taking rank with 
the French Institute and the Royal Society of London 

Although such a proud position could scarcely have 
been anticipated by its founder, the Academy none 
the less possessed from the outset certain elements of 
stability, which under favourable cucumstances could not 
fail to insure ıt a prolonged existence Its generous 
patron not only provided it with a home in his ancestral 
palace, but also placed at its disposal a botanical garden, 
a rich museum and a choice library soon increased the 
valuable collection of Virginio Cesarini Its three first 
members, the founder, Fabio Colonna, and Francesco 
Stellati, were all noted for their varied accomplishments, 
and Colonna especially, at once a mathematician, philo- 
sopher, painter, musician, and savant, may be regarded 
as the greatest of botanists previous to Linné? 

During the seven first years after its foundation, 
Gaetano Marmi tells us that the Academy ‘dared to 
stand up against the tyranny of the Peripatetics, and to 
introduce a new and more certain method of philosophy, 
bravely and religiously enduring a long and most un- 
worthy persecution” (/s¢1 p 493) The reference in the 
last clause, necessarily worded somewhat vaguely, is to 
the action taken by the Lincet in defence of Galileo, who 
had joined the Academy, and who had in 1615 received 
his first summons to Rome to recant his “errors” A 
fegble attempt seems to have been made to continue the 
struggle between light and darkness till 1632, when 
Galileo was finally f" suppiessed? The “ Lynx-eyed” 
were now shrewd enough to perceive that they had fallen 
upon times when silence was “golden” Henceforth for 
many years their records are practically a blank, broken 
only in 1651 by the publication under their auspices of 
Francisco Hernandez's great work on the natural history 
of Mexico 

After the untimely death of Prince Ces: in 1630 the 
Academicians, now numbeing thirty-two members and 
foreign associates, received a temporary shelter in the 
house of the Commendator Cassiano del Pozzo Their 
first organic constitution had been issued in 1624, and 
since that period both residence and regulations have 
been subjected to many changes After the political uni- 
fication of Italy and the selection of Rome for its capital, 
fresh modifications became inevitable, and a new consti- 
tution was published in the year 1875 But so rapid has 
been the progiess of the naturalsciences, and so great 
the zeal displayed by the Lincei in the cause for which 
their predecessors endured *a long and most unworthy 
persecution,” that further alterations 1n the sense of expan- 
sion were soon felt to be imperative According tothe 
reform intreduced in July 1883, better provision 1s made 
for the cultivation of al] branches of physics by the final 
and absolute exclusion of the arts and letters The new 


* Tiraboschi tells us that this title was adopted "per chè gh accademici 
presero a lor simbolo un lince, a spi&gar l'acutezza con cui sı erano prefisst 
dt osservare e di studiar Ja natura " (vi. p 72) 

? ' Quicumque," says Boerhaave, “historiam antiquitatis plantarum 
scire vult, legat opera Fabu Columna, qui yıx habet similem, sed quidem 
imitatores" (* Method discend Medic," pars 4, $ 8) Colonna, who was 
born in Naples in 1567, and died an octogenarian in 1647, was also the in 
ventor of the musical instrument by him named the **sambuco linceo," in 
honour of the Academy y 
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conditions have of course necessitated this depaiture 
from the original scope of the Institute, which, as we are 
expressly told by Tiraboschi, did not exclude the 
“humanities’?? The scheme of the natural sciences 
itself has also been entirely recast, with a corresponding 
increase and redistribution of members among the 
various sections As regards foreign membership the 
Lincei take the lead ın an impoitant innovation, which will 
doubtless be adopted 1n due course by the great scientific 
institutes of other countries In a truly * mternational? 
spirit, they henceforth practically abolish the distinction 
between Associates (Soci, or home members) and Cor- 
respondents (Corrispondenti, or foreign members) The 
clause bearing on this point in the President’s Circular of 
June 26, 1883, deserves to be here quoted 1n full — 

* Per cid che concerne gli stranieri fu unanime il pensiero 
di togliere la distinzione fra 1 Socí ed 1 Corrispondenti 
distinzione la quale riferendosi a poch: personaggi 
eminenti nelle scienze a cui attendono e disseminati 
In tutto 11 mondo civile, riesce. difficilissima e di utilità 
molto dubbia Per le scienze fisiche, matematiche, *e 
naturali parve necessario un aumento nel numero degli 
stranieri aggregabili all’ Accademia, non solo per dare 
una dimostrazione d'onore a personaggi cosi. benemeriti, 
ma anche per agevolare le relazioni scientifiche le quali si 
fanno ogni giorno più frequenti piu necessarie, e pit 
intime fra 1 cultori delle stesse scienze ed 1 direttori di 
analoghi stabilimenti scientifici, independentemente dai 
confini politici che lı separono ” ? 

Amongst the foreign savazís who thus receive full 
membership, occur the names of Airy, Adams, Lockyer, 
and Huggins in Astronomy, Ramsay in Geology, Hooker 
in Botany, Huxley in Zoology, Cayley and Roberts in 
Mathematics, Whitney in Philology, Freeman in History 
and Geography, Gladstone in Social Science. 

As reorganised under the new constitution, the Academy 
consists hencefoith of two classes (1) Physical, Mathe- 
matical, and Natural Sciences, (2) Moral Sciences,— dis- 
d into a number of Categories and Sections as 
under .— 


CLASS I 
Categories Sections Members 
Mathematics 15 
i Mechanies II 
Astionomy II 
Geography (Physical) 4 
Physics 17 
2 Chemist: y 8 
Ciystallomaphy and Mineralogy 9 
Geology and Palxontology II 
Botany 9 
Zoology and Morphology 8 
Agronomy 3 
5 Physiology 6 
Pathology 3 
CLASS II 
Categories Members 
1 Philology 17 
2 Archzeology 19 
3 History and Historical Geography 16 
4 Philosophy I5 
5 Jurisprudence 10 
6 Social Science 21 


On May 14, 1881, an Act was passed granting a large 
sum for the purpose of erecting or purchasing a suitable 
edifice for the Lincei, henceforth officially regognised as 
the "Royal Academy of Sciences" Afte: protracted 
negotiations, an arrangement was made with Prince 
Tommaso Corsini, in virtue of which for the sum of 
95,4007 the Academy acquired the perpetual use of the 
magnificent Palazzo CorsinM situated in the Via della 


7 *E benchè il principal loro oggetto fosser le scienze. matemat che e 
filosofiche, non trascuravono però lamena literatura e gii studi poetici ^ 


(un p 73) 
As finally modified in the new articles, the clause affecting foreign 
members runs thus — ‘I soci stranteri sono equiparati ai nazionah alor- 


quando essi sono in !talta " 
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Longara, Trastevere The purchase, which was effected 
in May 1883, included the furniture, fittings, gardens, and 
annexes, but not the Library and Pinakothek, which, being 
entailed, the prince had no power to alienate To meet 
this difficulty a special Act was subsequemtly passed, 
which removed the entail, and enabled the prince to make 
a free gift of the Pinakothek to the nation, and of the 
Library to -he Accademia dei Lince! The Library, origin- 
ally collected by Cardinal Neri Corsmi, andbequeathed by 
him m 1774 to his nephew, Duca don Filippo Corsini, com- 
prises the prints, drawings, books, and manuscripts occu- 
pying the nime rooms on the first floor of the north side of 
the building so well known to English visitors in Rome. 
It passes to the Lince1 on the conditifn of being preserved 
by them for the public use under the name of the 
‘Biblioteca Corsiniana" It 1s alo to be kept for ever 
not only in Rome, but in Trastevew, as set forth m the 
disposition of its chief founder, Cardinal Nex Corsini 
Some of our 1eaders may possibly remember the two 
allegorical busts at the main entrance of the palace 
These are now to be ieplaced by busts of the Cardinal 
and of Prince Tommaso Corsini, with inscriptions record- 
ing their services to the cause of the arts and sciences 
The prince also receives from the Acafemy the gift of a 
complete copy of its A¢tz or Proceedings, of which there 
are three series (1) unde: the Pontifical “dispensation,” 
23 vols , (2) 1873-76, 8 vols , (3) 1876-83, 7 vols On 
the yellow wrapper of the present series the tiara gives 
place to the royal crown of Italy above the lynx, and the 
Lincei pass from the shadow of the now silent Sant’ 
Uffizio to a right royal residence on the banks of yellow 
Tiber A H KEANE 
e 


NIELS HENRIK CORDULUS H OFPMEYER 


WE have already (p 387) briefly referred to the death 
of Capt Hofmeyer, the importance of his work 
in meteorology deserves more detailed notice 

Capt Hoffmeyer was born at Copenhagen, June 3, 
1836 Has father was Col A B Hoffmeyer He com- 
menced his studies with a view to a professional career, 
but the idea was soon abandoned, and he was entered as 
a pupil in the military academy At the ageypf eighteen 
he became an officer, and on completing his studies he 
received an appointment 1n the artillery setvice 

He was engaged in the Schleswig-Holstein war of 
1864, but as early as February he was compelled by ill- 
ness to retire from active service In early youth he had 
suffered from rheumatic fever, and the exposure and 
fatigues of the winter campaign soon laid him prostrate 
with another severe attack of the same fever On the 
reduction of the army at the close of that yeai, Capt 
Hoffmeyer was placed on the 1etired list 

He spent the early part of the summer of 1865 re- 
cruiting his health at Sophienbad, a watering-place near 
Hamburg, and in August he proceeded to Paris, where 
and at Nantes he remained a year studying the works 
carried on at the iron foundries there On his return to 
Denmark he took an active part in establishing a simuar 
foundry at Christiansholm, but 1n 1867 he was appointed 
to a postin the War Department, and became at the 
same time a captain of the militia of Copenhagen 

It was while residing in France that Hoffmeyer’s atten- 
tion began to be directed to meteorology. At that time, 
fortunately, the principles which distinguish. modern 
meteorology were being developed and prosecuted by the 
genius and energy of Leveirier, in the daily publication 
in the Zuletz [nternatzonal of a weather map for all 
Europe, which had been begun only two years before 
After his appointment-to the War Department, he devoted 
his eneigles with Cnaracteristic ardpur to the study of 
meteorology, and when the Danish Government esta- 
blished the Meteorological Institute m 1872, Capt. 
Hoffmeyer was appointed director. 





LC] 


March 6, 1884] 


NATURE 


435 


ES ECC ee 


He continued to suffer from occasional attacks of 
rheumatic fever, and during the last year of his life was 
never quite well, but ın spite of the great weakness 
under which he laboured, his overmastering passion for 
hard work ould not be controlled His health again 
gave way at the end of January, and he finally succumbed 
at one o'clock on the afternoon of February 16 

It was from a singularly clear and firm apprehension of 
the characferistic principles of modern meteorology, and 
an unflinching application of them to the facts of obser- 
vation, that Capt Hoffmeyer has left his mark on the 
science,—these principles being the relations of winds, 
temperatuie, and iainfall to the distribution of atmo- 
spheric pressure — Im*woiking out the weather pioblem 
of Europe, no country occupies a more splendid position 
for the observation of the required data than does Den- 
mark with its dependencies of Faro, Iceland, and Green- 
land Denmark was *low to occupy the field, nothing 
being done ın this direction by the Danish Government 
prio: to Hoffmeyer's appointment as Director of the 
Meteorological Institute In a short time these important 
regions were represented by stations in Greenland, Ice- 
land, and Faro The meteorology of Denmark proper 
was pushed forwagd with great vigour In tiuth, the 
monthly meteorological Bullet of Denmark 1s 1n several 
respects among the best that reach us The number for 
January, 1884, just received, presents the monthly results 
of pressure for 13 stations, temperature for 109 stations, 
and rainfall and other forms of precipitation for 159 
stations These results are graphically shown on fout 
maps, accompanied with a full descriptive letter-press— 
one map giving the isobars for the month, another the 
isothermals, and on the same map the mean temperatuie 
at each of the 109 stations, a third map, the minimum 
temperature*at each of the stations, while the fourth 
gives isohyetal lines showing the rainfall, and here again 
the amount at each of the 159 1a1n stations 1s entered in 
plain gures on the map The educative effe of these 
mstructive monthly sheets on a people whose 1ndustiies 
are so largely pastoral and agricultural must be very 
great 

It was, however, to the department of meteorology 
which 1s concerned with the preparation and study of 
synoptic wegther chaits that Hoffmeyer chiefly directed 
his attention The great services he rendered in this 
direction may De indicated by a reference to his atlas of 
daily weather maps of the Atlantic, embracing a period of 
fully thiee yeais, the expense of which was almost wholly 
borne by himself, and his annual repoits giving tri-daily 
observations for the Denmark, Faro, Iceland, and Green- 
land stations—a work which no working meteorologist 
can afford to be without It was aranged last summei 
to resume the publication of the synoptic chaits in con- 
Junction with Neumayer, and the work was so far ad- 
vanced that the first sheets were printed off on February 
17, the day after his death 

Of the positive additions Hoffmeye: made to science, 
the most noteworthy aie his papers op the Greenland 
foehn (NAPURE, vol xvi p 294), and on the distribu- 
tion of atmospheric pressure in winter over the North 
Atlantic, and its influence on the climate of Europe 
(NATURE, vol avı p 680) The latter ıs an onginal 
and highly important contribution to science, whether 
1egard be had to the method of investigation or to the 
results He showed that the character of the weather, 
as regards mildness oi severity of the winter of the 
tegions surrounding the North Atlantic, ıs really deter- 
mined by the position of the region of minimum pressure, 
according as it 1s localised to the south-west of freland, 
in Davis Straits, o1 midway between Jan Mayen and the 
Lofoden Islands 

It was but fitting, that he should have occfpied the 
honourable position. of Secretagy to the International 
Polar Commission, one of the piincipal objects of which 


was to collect materials for a satisfactory discussion of 
the different questions raised by the weather maps of the 
northern hemisphere. For this office the sincerity of his 
convictions, his honesty of purpose, and his business 
habits, eminently fitted him. To all who knew him, the 
memory of his eager readiness to assist fellow-workers, 
the urbamty of his manner, his joyous nature, and the 
unusual warmth of his friendship, cannot but awaken the 
keenest feelings of regret for his early death 





NOTES 

As the British Association meets this year—its fifty-fourth— 
on August 27, in Montieal, preparations for the meeting have 
had to be made unusually early Already everything 1s 1eady, 
and we are able to announce the lists of officials Pres- 
dent the Right Hon Lord Rayleigh, D C L., F R S , Profes- 
sor of Experimental Physics in the University of Cambridge 
Vice-Presidents His Excellency the -Governor-General of 
Cgnada, the Right Hon Sir John Alexander Macdonald, 
KCB, DCL, the Right Hon Sr Lyon Playfair, 
KCB,MP,FRS, the Hon Sr Alexander Tilloch Galt, 
GCMG , the Hon Sir Charles Tupper, KCMG , Sir 
Narcisse Donon, CM G. , the Hon Dr Chauveau » Principal 
J W Dawson, CMG, FRS , Prof Edwad Frankland, 
MD, DCL, FRS, W. H Hingston, MD » Thomas 
Sterry Hunt, LL D, F R.S  Geneial Treasure: Prof. A W, 
Willamson, LLD, FR.S General Secietaries Capt 
Douglas Galton, C B, DCL, F.RS , A G Vernon Har- 
court, FRS Secretmy Prof T G Bomey, DSc, FRS ; 
PGS Local Secretaries for the meeting at Montreal L E, 
Dawson, R A Ramsay, S Rivard, S C. Stevenson, Thomas 
White, MP Local Treasurer for the meeting at Montreal, F 
Wolferstan Thomas The Sections are the following —A.— 
MathenSitical and Physical Science —President Prof Sir 
William Thomson, M A, LL.D, DCL, F RSS L. and E., 
F.R A S. Vice-Presidents Prof J B Cherrman, M A, , 
J W. L Glasher, MA, FRS, FRAS  Secretartes 
Cheles H Carpmael, M A ,Pıof A Johnson, MA, LLD, 
Prof. O J Lodge, D Sc , D MacAlister, MA, M.B , B.Sc. 
(Recorder) B —Chemical Science —President Prof H. E, 
Roscoe, PhD, LLD, FR.S, FCS Vice-Presidents 
Piof, Desg, MA, FRS, FCS , Prof B J Harııngton, 
BA, PhD Secretanes Prof P Phillips Bedson, D Sc., 
FCS (Recorder), H. B Dixon, MA, F.C.S., T. McFar- 
lane, Prof W W. Pike C.—Geology —Piesident: W, T. 
Blanford, FRS, FGS, ERGS Vice-Presidents Prof 
Rupert Jones, FRS, FGS., A R C Selwyn, LL D., 
FRS, FGS _ Secietaues F Adams, B Ap Sc., G M 
Dawson, DSc, FGS, W Topley, FGS (Recorder) , 
W Whitaka, BA, FGS. D —Bıology —President Prof, 
H N Moseley, MA, FRS, FLS, FRGS, FZS 
Vice-Presidents W B  Caipenter, CB, MD » LLD, 
FRS, FLS, FGS, Prof. R G Lawson, PhD, 
LLD Secretaries Prof W Osle, M D., Howaid Saun- 
ders, FLS, F ZS (Recorder), A Sedgwick, B A. , Prof. 
R Ramsay Wnght, MA, B.Sc. E —Geography.—Vice- 
Presidents Col Rhodes, P. L. Sclater, M A. Ph.D., 
FRS, FLS, FGS, E.R.GS Secretaries R Bell, 
M D, LL D,, F.G S., Rev. Abbé Laflamme, E G Raven- 
stein, F.R.G , E C Rye, F Z S. (Recorder) F —Econo- 
mic Science and Statistics — President Sir R Temple, 
GCSI,CIE,DCL,FRGS. Vice-Presidents, J. B. 
Martin, FSS , Piof J Clark, Murray, LLD Secretaries 
TPiof H. S Foxwel, MA, FSS, J S McLennan, BA, 
Constantine Molloy (Recorder) , Prof J Watson, MA, LL D 
G —Mechanıcal Science —President Sn F J. Bramwell, 
F.R S., MIntCE Vice-Presidents Prof H T, Bovey, 
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M A., PG B Westmacott, M Inst CE Secretaries A T 

Atchison, MA, CE , J Kennedy, CE , L Lesage, CE, 
H T Wood, BA (Recorder) H —Anthropology —Presi- 
dent E B Tylor, DCL, LLD, FRS Vice-Presidents 

Prof W Boyd Dawkins, MA, FRS, FSA, FGS, 
Prof Daniel Wilson, LLD, FRSE  Secetaes G W 

Bloxam, M A, FLS (Recorder), Rev J Campbell, MA , 
Walter Hurst, B Sc, J M P Lemoine It 1s expected that 
the public lectues will be by Mr Crookes, Dr. Dallinger, 
and Prof Ball  Libeial 1eductions of fares will be made by 
the steamship compamies and the American railways , the Cana- 
dian Pacific Railway, indeed, gives free travelling to all mem- 
bers from August 1 to the time for the excursior to the Rocky 
Mountains, which 1t offers free to 150 members. Many other 
excursions have been arranged for, and the American Association 
mvites the members to join its meetings and excursions at 
Philadelphia on September 3 We are glad to see that Section A 
1s following the good example set by Prof Lankester in Biology 
last year A carcular signed by Sir William Thomson has begn 
issued by the Committee of Section A, mviting the co operation 
of mathematicians and physicists, and requesting those willing to 
read papers and take part in the discussions to sead their names 
to the Secretaries of Section A, British Association, Albemarle 
Street The following subjects have been selected for special 
discussion by the Committee —On Friday, August 29, The Seat 
of the Electromotive Forces ın the Voltaic Cell On Monday, 
September 1, The Connection of Sunspots with Terrestrial 
Phenomena 


THE death 1s announced on March 1 of Dr Isaac Todhunter, 
F R S., the well known mathematician, at his residence, Brook- 
side, Cambridge Dr Todhunter was born m 1820, and having 
passed some years of hus life as usher in a school, proceeded to 
University College, London, and when twenty-four years of age, 
entered as an undergratuate of St John's He graduated in the 
Mathematical Tripos of 1848, ob'aining the distinction of Senior 
Wrangler and fist Smith’s Prizeman ma year which produced 
some remarkably able men Dr Todhunter was in due cowse 
elected to a Fellowship at St Johns, and subsequently filled the 
offices of assistant tutor and principal lectuier in mathematics 
Dr Todhunter is well known as the author of numeious mathe- 
matical treatises, which have obtained a wide cuculation, and 
are recognised as standard works of education 1n the univeisities 
and public schools His treatises on the *' Differential Calculus,” 
** Analytical Statics,” *' Plane Coordinate Geometry,” ‘‘ Plane 
Trigonometry,’ and “Spherical Trigonometry,” greatly enhanced 
his reputation He also published various elementary works, 
all of which enjoyed a large circulation In 1871 he obtained 
the Adams Piize for an essay, ‘‘ Researches on the Calculus of 
Variations " He published, in 1873, “A History of the Mathe- 
matical Theories of Attraction and the Figure of the Earth from 
the time of Newton to that of Laplace” In 1876 there also 
appeared from his pen, ‘An Account of the Writings of William 
Whewell, D D , Master of Trimty College, with selections from 
his li erary and scientific correspondence ” By tke new Univer- 
sity statutes the University was authorised to confer the degiees 
of Doctor in Science and Doctorin Letters Dr. Todhunter was 
among the first upon whom the distinction of Doctor m Science 
was conferred, and last year proceeded to that degree A few 
years previously he had been elected an iouis bellas of lus 
College as a maik of recognition of his great mathematical 
attainments. It may be mentioned that Dr Todhunter took an 
active part in University aftais, was a member of several 
Syndicates and Boards of Studies, and an elector to the Plumian 
Professorship of Astronomy He had been in failing health for 
some time, and a few weeks ago was attacked with paralysis, 
which precluded all hope of recovery 
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NATURAL HISTORY, and especially Paleontology, m Sicily, 
have sustamed. a great loss in the decease of the septuagenarian 
Abbé Brugnone, who died at Palermo on the 3rd of last month 
He publisLed several excellent papers on the recent and Pliocene 
shells of his native island, which were illustrateds by his own 
pencil His real name appears from the obituary card to have 
been Rugnone We understand that his valuable collections are 
for sale 

M Favs read al the last meeting of the Academy of Sciences 
the draft of a resolution which will be presented by the Special 
Commission appointed to 1eport on the removal of the Ob- 
servatory, and which will be discussed by the Academy at one 
of its next private situngs It approv@s the removal of the 
Observatory to a site 1n close proximity to Parts, and the sale 
of the grounds, on condition that tle existing building will 
remain intact, and so much land as issfecessary for executing 
astronomical observations in the establishment. 


THE Academy of Sciences has nommnated M. Darboux a 
member in the Section of Geometry Mr Darboux 1s the editor 
of a mathematical paper published in Pans, and the author of 
numerous memoirs on analysis and geometry printed in the 
Transactions of the Academy * 

M BERTRAND has issued the first number of a monthly astro- 
nomical journal published by the Observatory of Paris under the 
title of the Bullen. Itis edited by M Tisserand, with the co- 
operation of a number of astronomers of the Paris Observatory 


UNDER the auspices of the Paris Geographical Society a 
course of lectures 1s being delivered by some of the most eminent 
French men of science These lectures, eight ip number, are 
held every Monday, at 830 p m , they began on February 11, 
and efl on March 31, ın the Hall of the Geograffhucal Society. 
The following are the subjects of these lectures —M Faye, of 
the Institute, the connection of astronomy and geography m the 
principal p@rtods of history , M de Lapparent, M.E., r@iefs of 
the globe, M E Fuchs, M E , distribution of minerals , M. 
Mascait, director of the Meteorological Bureau, climate, M. 
Vélain, lecturer at the Sorbonne, glaciers and their action on 
the reliefs of the globe, M Bureau, professor at the Museum 
of Natural History, geographical distribution of plgnts , M. Ed 
Perrier, professor at the Museum of Natural History, the depths 
of the sea and ther inhabitants, M Alphons€ Milne-Ed wards, 
of the Institute, geographical distribution of animals The 
course will be continued next year, Information respecting the 
above lectures, to which the public 1s admitted, may be had at 
the rooms of the Geographical Society, 184, Boulevard St. 
Germain 


Tur Rev Marc Dechevrens, S J, of Zi-ha-wei Observatory, 
writes to us under date January 22, that the sky there continues 
to exhibit remarkable colours, during this winter the zodiacal 
light appeared to M Dechevrens to be more feeble than in pre- 
ceding years He incloses a letter from Dr D J Macgowan 
of Hankow to the Worth China Daily News —'' A phenomenon 
similar to the ‘green sun ın India’ (observed at Ceylon from 
September 9 to 12 inclusive, from various portions of the 
Indian Ocean on the roth and 13th, and at Tnichinopoly, for 
some thiee weeks preceding October 2) has been witnessed 
several times at Hankow, on November 17 by the Rev A W. 
Nightingale, and on another occasion about the same time (date 
unrecordea), and again so recently as December 29 by the Rev 
G John and Rev A Foster On these occasions the sun shortly 
before setting was of a pale green tint, the colour deepening as 
the orb declined , then followed an exhibition of the glowing 
redness of the western and southern horizon, which since the 
early parttof Decem¥er last has been observed from the sea-board 
fai mto the interior Infgrmation from other parts of China 
respecting the * green sun’ 3s a desideratum ” 
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THE latest official 1eport on the condition of the distiicts over- 
whelmed by the Kiakatoa eruption states that the surviving 
inhabitants of the va.io1s villages have 1eassembled under their 
headmen, and are erecting then huts The volcanic a-he. did 
little haim te the soil, the gi owing crops all pie-enting a luvuant 
appearance ‘The tiees, however, have suffered greatly, as had 
some of the coffee plantations Two bays, Lampong and 
Semengka,ewhich were blocked up by the fields of pumice, were 
free by the mid&le of December 


ON a summer night of 1882 a woman in Hogsby parish, in 
Sweden, saw a shining object fall from the sky, disappeaung 
behind a stable. Search was made for the meteorite, according 
to the statements of the woman, but without success Last 
autumn it was, however, accidentally discovered near the spot 
indicated, and has now been forwarded to proper quarters 1n the 
town of Oskarshamn. "The surface of the meteorite appears as 
if it had been welded from various substances , it 1s about the 
size of a billycock hat, very thick, and weighs a little over 
14 lbs 

M W DE FONVIELLE writes —‘‘I took the liberty of sug- 
gesting 1n one of the last issues of the Ville de Paris a scheme 
for discovering clock-work 1m parcels deposited in luggage- 
rooms Allthe luggage should be laid flat on wooden tables 
supported by iron feet, and not nailed to'them , the least noise 
within the parcels would be made audible if a microphone of 
proper construction were placed on each table The charge for 
keeping should be made heavier to diminish the number of 
parcels, and the night of opening optional with the railway 
companies ” 

THE Commission for Montsouris Observatory held its annual 
sitting at theend of February It was resolved to ask fsom the 
Municipal Council an increase of the annual allocation, which 
1s somewhat less than, 12007 , exclusive of some extra charges 
But itas not supposed the request will be granted, ard a diminu- 
tion 1s rather expected, It must be remembered that meteoro- 
logical observations ae now conducted at Montsouris, at Parc 
Saint Maur, and at the Paus Observatory, almost on the same 
principles and with analogous instiuments — It 1s cmuous to see 
this triple working by almost independent administrations 


THE long isolated kingdom of Corea having now been defi- 
nitely opened by treaties to European tiade and residence, we 
my soon expect English scholars to take their pat in exploring 
its language, literature, and history For the benefit of those 
about to study 1n the new field, it may be well to recall the fact 
that, so far, we aie entirely dependent on French priests for the 
meagre knowledge we possess of the country There is a paper 
in the Transactions of the Royal Astatic Society, by Mr Aston of 
Japan, on the Corean language, but the two works to which for 
some years to come European students must first resort are the 
Grammar and Dictionary edited by Msgr Ridel, and published by 
Lévy of Yokohama The latter appeared in 1879, and 15 a 
large volumg of some 700 pages, containing &bout 30,000 words 
The native words aie accompanied not only by a French trans- 
literation, but also by the Chinese characters representing them, 
so that the work can be used by a Chinese as well as a European, 
and, to those who aheady know Chinese or Japanese, an addı- 
tional explanation is thus supplied, All that 1s known respecting 
the country to the priests—its fauna, fiora, aits, manners, and 
customs—finds a place in the volume An appendix gives a 
brief sketch of the grammai, whil: another contains the geo- 
graphy, the names, and position of the provinces, mountains, 
rivers, and chief towns ‘The Gramma: was published last year, 
and contains an mtioduction on the character of the Corean 
language, and a comparison of it with Chufese, as w eM as appen. 
dices on the divisions of time, weights, measures, the mariner’s 
compass, &c Throughout the East the Catholic missionaries 


have been the advanced guard of Ewopean science and methods 
of study The volumes which they produced nearly a hundred 
yeats ago on China are still as necessary to thorough study of 
that country as they were then The student who cannot refer 
to the ouginal authorities, as, for instance, Chinese history, had, 
until the recent publication of Mı Boulger's work, to go to the 
long series of volumes published towards the close of the last 
century by the Société des Missions Etrangéres unde: the editor- 
ship of de Mailla, Amyot, and othe missionaries 

WE lean from Sciesce that at 7.24 p m, on January 25 earth- 
quale waves were indicated by the delicate levels of the astro- 
nomical in«tru nents of the San Francisco Observatory The 
amplitude of each vibiation was three seconds of arc in three 
seconds of time, and they continued for twenty minutes 


AT the last meeting of the Sociological (Spencerian) Section 
of the Brmingham Natural Ilistory Society it was decided to 
commence making an index to the study of Sociology Letters 
were read from Mr Spence) approving of the system about to 
th adopted, and stating that tıme and health had alone prevented 
him commencing such an undertaking previously. 


THE Westphalan Provinzial Verein for Science and Art 1s 
about to publish a large work entitled ** Westphalen's Thierleben 
m Wort und Bild” The Society also intends establishing a 
Provinzial Museum, 


AT Berlin a branch of the German Meteorological Society was 
founded on January 29 last 


WE are pleased to learn that a complete catalogue of the 
Reference Department of the Nottmgham Free Library 1s in 
course of pieparation, but as that will be the work of some time, 
class lists have been 1ssued for public use 1n the meantime, The 
publication noticed 1n these columns on January 31 was one of 
these, already supplemented considerably 


AT the suggestion of the Austrian Crowa Prince, a work on 
the ethnography of the Empire 1s about to be written. Maurus 
Jokaj, the well-known Hungarian, has been intiusted with the 
task of editing it 


*A SEVERE shock of eat thquake, lasting two seconds, was felt 
at4am on February 25 at Chios, Tchesme, and Vourla So 
fat as is known at present no damage has been done An 
earthquake-wave, lasting about fifteen minutes, and mundating 
part of tlfe town, was noticed at Montevideo on January 14, at 
730am The weather was fine, the direction of the wave was 
from the Patagonian coast Several people were drowned on 
the south s de of the town 


Tue death 1s announced of Prof. Heinrich Karl Berghaus, the 
well-known geographer and historian Born at Kleve on May 
3, 1797, he died at Stettin on February 17 last 

AN Engineering Exhibition will be held at Breslau from June 
9 to II next 


THE additions to the Zoological Society’s Gardens during the 
past week include a Grey Ichneumon (Herpestes griseus) from 
India, presented by Mr. J B Drew, an Arabian Gazelle 
(Gazella arabica 9) from Arabia, presented by Lieut. Brown, 
RN , two Herring Gulls (Larus argentatus), European, pre 
sented by Mr G D Macgregor, a Ring-necked Parrakeet 
(Pal@ornts torguatus) from India, presented by Mr J Biehl, a 
Black-headed Gull (Larus ridibundus), European, presented by 
Miss Elise Cooper, eight Hoary Snakes (Coronella cana) from 
South Africa, presented by Mi C B Pillans, a Robben Island 
Snake (Coronella phocarum) from South Africa, presented by 
Mr R A Robertson, a Comggon Heron (Ardea cinerea), a Cirl 
Bunting (Emberiza cirlus), Briush, a Banded Parrakeet (Pale- 
ornis fasciatus) fcom India, purchased , three Mute Swans (Cygnus 
olor), European, received in exchange , eight Brown-tailed Ge 
billes (Gerbillus es ythyrurus), born in the Gardens 
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THE SIX GATEWAYS OF KNOWLEDGE? 


I THANK you most warmly for the honour you have done me 

in electing me to be your president I value the honour very 
highly, but when Ilook at the list of distinguished men who 
have preceded me in the office, I feel alarmed at the 1esponst- 
bility I have undeitaken A veiy pleasing duty, however, has 
been already performed in the interesting and not onerous 
function we have now gone through I would gladly speak on 
the several subjects, fo. meut in the study of which these prizes 
have been awarded , but I am afraid that 1f I were to do so, 1t 
would be moie for my own gratification than for your pleasure 
and profit, and I feel that I shall best consult your wishes m 
passing on at once to the subject of the address which 1t becomes 
my duty to give 

The title of the subject upon which Iam going to speak this 
evening might be—ifI were asked to give it a title—‘ The Six 
Gateways of Knowledge." I feel that the subject I am about 
to bring before you is closely connected with the studies for 
which the several prizes have been given The question I am 
going to ask you to think of is What are the means by which 
the-human mind acquires knowledge of external matter? 

John Bunyan hkens the human soul to a citadel on a hill, sel$- 
contained, having no means of communication with the outer 
world, except by five gates—Eye Gate, hai Gate Mouth Gate, 
Nose Gate, and Feel Gate Bunyan clearly was in want of a 
word here He uses ‘‘feel” in the sense o? touch,” a 
designation which to this day is so commonly used that I can 
scarcely accuse 1t of being incorrect At the same time, the more 
coirect and distinct designation undoubtedly 1s, the sense of 
touch The late Dı George Wilson, first Professor of Tech- 
nology 1n the University of Edinburgh, gave, some time before 
his death, a beautiful little book under the title of ** The Five 
Gateways of Knowledge,” in which he quotes Join Bunyan in 
the manner I have indicated to you But I have said sex gate- 
ways of knowledge, and I must endeavou to justify this saying 
I am going to try to prove to you that we have siz senses—that 
if we are to number the senses at all we must make them six 

The only census of the senses, so far as I am aware, that ever 
made them more than five before was the Irishman’s ragkoning 
of seven senses I presume the Juishman’s seventh sense was 
common sense, and I believe that the larze possession of that 
virtue by my countrymen—I speak as an Inshman—I say the 
large possession of the seventh sense, which I beleve Lishmen 
have, and the exercise of it, will do more to alleviate the woes of 
Ireland than even the removal of the melancholy ocean which 
suirounds its shores Stull I cannot scientifically see how we can 
make more than sia senses I shall, however, should time per- 
mit, return to this question of a seventh sense and I shall 
endeavour to thow out suggestions towards answeiing the 
question—Is theire, or is there not, a magnetic sense? It 1s 
possible that there is, but facts and observations so far give us 
no evidence that theie 1s a magnetic sense 

The six senses that I intend to explain, so far as I can, this 
evening, are according to the ordinary enumeratior, the sense of 
sight, the sense of hearmg, the sense of smell, the sense of taste, 
and the sense of touch, divided into two depaitments A 
hundied years ago Dr Thomas Reid, Professor of Moral Philo- 
sophy in the University of Glasgow, pointed out that there was 
a broad distinction between the sense of 10ughness or of tesist- 
ance, which was possessed by the hand, and the sense of heat 
Reid’s ides has not I think been carried out so much as it de- 
serves We do not, I believe, find in any of the elementary 
treatises on natmal philosophy, or in the physiologists’ writings 
upon the senses, a distinct reckoning of six senses We have a 
great deal of explanation about the muscular sense, and the 
tactile sense , but we have not a clear and broad distmction of 
the sense of touch into two depaitments, which seems to me to 
follow from Dr Thomas Reid's way of explaining the sense of 
touch, although he does not himself distinctly formulate the dis- 
tinctio1 I am now going to explain, 3 

The sense of touch, of which the organ commorly considered 
1s the hand, but which 1s possessed by the whole sensitive su- 
face of the body, 1s very distinctly a double quality If I touch 
any object, I perceive a complication of sensations I perceive 
a certain sense of roughness, bu MI also perceive a very distinct 
sensation, which 1s not of roughness, o1 of smoothness There 
are two sensations here, let us tiy to analyse them Let me dip 


* An Address at the Midland Institute, Birm ngham, October 3, 1883, by 
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my hand into this bowl of hot water Ihe moment I touch the 
water, I perceive a very distinct sensation, a sensatton of heat 
Is that a sensation of 10ughness, or of smoothness? No Again, 
I dip my hand into this basin of 1ced water I perceive a very 
distinct sensation Is this a sensation of roughness, or of 
smoothness? No Is this comparable with that fbrmer segsa- 
tion of heat? Isay yes Although ıt is opposite, 1t 15 compar- 
able with the sensation of heat lam not going to say that we 
have two sensations 1n this department—a sensation qf heat, and 
a sensation of cold — I shall endeavour to explagn that the per- 
ceptions of heat and of cold are perceptions of different degrees 
of one and the same quality, but that that quality 1s markedly 
different from the sense of roughness Well now, what is this 
sense of iougnness? It will take me some time to explain it 
fully I shall therefore say ın advance tbe 1t 1s a sense of force , 
and I shall tell you in advance, before I justify completely what 
I bave to say that the six senses, 1egarging which I wish to give 
some explanation, are, the sense of sight, the sense of hearg, 
the sense of taste, the sense of smell, tst sense of heat, and the 
sense of force The sense of force 1s the sixth sense, or the 
senses of heat and of force aie the sense of touch divided into 
two, to complete the census of six that I am endeavouring to 
demonstrate 

Now I hue hinted at a posuble seventh sense—a magnetic 
sense—and though out of the line I propose to follow, and 
although time 1s precious, and does not @ermit much of di- 
gression, I wish just to remove the idea that I am in any way 
suggesting anything towards that wietched superstition of 
animal magnetism, and table-tuning, and spiritualism, and mes- 
meirsm, and clanvoyance, and spirit-wrapping, of which we 
have heard ss much There is no seventh sense of the mystic 
kind Clairvoyance and the like, aie the result of bad ob- 
seivation chiefly somewhat mixed up, however, with the effects 
of wilful impostare, acting on an 10nocent, trusting mind But 
if there 1s not a distinct magnetic sense, I say it 1s a very great 
woncer that there 1s not ° 

Many present know all about magnetism A very large 
numbe* of pupils have gained an immense amouf® of valuable 
knowledge in various subjects, from the classes carried on 
nightly within the walls of the Birmingham and Midland Insti- 
tute , and Igan see from the puizes that have been awarded, and 
that I have just now had the pleasure of distribuung for "excel- 
lence and pioficiency 1a this department, that many have learned 
of magnetisn I had the pleasure of seeing the class 100ms this 
morning, and I wished I could be in them 1n the evening to see 
the studies as carried on in them every evening Well now, the 
study of magnetism 1s the study of a very 1econdite subject We 
all know a little about the mariner compas the needle 
pointing to the noith, and so on, but not many,of us have gone 
fai into the subject, and not many of us understand all the recent 
discoveries in electiomagnetism I could wish, had I the appa- 
ratus here, and 1f you would allow me, to show you an experi- 
ment ın magnetom” If we had before us a powerful magnet, 
or say the machine that 1s giving us this beautiful electric light 
by which the hall ıs allummated, it, serving to excite an electro- 
magnet, would be one part of out apparatus, the other part 
would be a piece of copper — Suppose then we had this appar- 
atus I would show you a veiy wonderful discovery made by 
Faraday and worked out admnably by Foucault, an excellent 
French expeimmentei I have said that one pait of this appar- 
atus would be a piece of coppei, but silver would answer as 
well Probably no othe: metal than copper oi silver—certainly 
no other one, of albthe metals that are well known, and obtain- 
able for ordinary experiments— possesses, and no other metal or 
substance, whether metallic or not, 1s kno wn to possess, in any- 
thing like the same deziee as copper and silver, the quality I am 
now going to call attention to 

The quality I refer to ıs ‘‘electiic conductivity," and the 
result of that quality in the experiment I am now gomg to de- 
sciibe is, that a piece of copper oi a piece of silver, let fall 
between the poles of a magnet, will fall down slowly as if it 
were fallmg through mud I take this body and let ıt fall 
Many of you here will be able to calculate what fraction of a 
second it,takes to fall one foot If I took this piece of copper, 
placed it just above the space between the poles of a powerful 
electiomagnet and let it go, you would see it fall slowly down 
before you, ıt woulf¥perhaps take a quarte: of a minute to fall 
a few inches e 

This experiment was cargied out in a most powerful manner 
by Lord Lindsay (now Lord Ciawford), assisted by Mr Crom- 
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well F Varley Both of those eminent men desired to investi- 
gate the phenomena of mesmerism, which had been called 
animal magnetism , and they very earnestly set to work to make 
a real physical experiment ' They asked themselves, Is it con- 
ceiwable thaf, if a piece of copper can scarcely move through 
the air between the poles of an electromagnet, a human being 
or other living creature placed there would experience no effect? 
Lord Lindgay got an enormous electromagnet made, so large 
that the head of any person wishing to try the experiment could 
get well between the poles, in a region of excessively powerful 
magnetic force What was the result of the experiment? If I 
were to say nothing! I should do it scant justice The result 
was marvellous, and the marvel is that nothing was perceived 
Your head, 1n a spaceafhrough which a piece of copper falls as 
if through mud, perceives nothing I say this 1s a very great 
wonder , but I do not admit, I do not feel, that the investigation 
of the subject is completed I cannot think that the quality of 
matter in space which Produces such a prodigious effect upon a 
piece of metal can be absolutely without any—it 1s certamly not 
without any—effect whatever on the matter of a hving body , 
and that it can be absolutely without any perceptible effect what- 
ever on the matter of a living body placed there seems to me 
not proved even yet, although nothing has been found It is so 
marvellous that there should be no effect at all, that I do believe 
and feel that the experiment 1s worth repeating , and that it 1s 
worth examining, whether or not an exceedingly powerful mag- 
netic force has any perceptible effect upon a living vegetable or 
anımal body I spoke then of a seventh sense I think it just 
possible that there may be a magnetic sense I think it possible 
that an exceeding poweiful magnetic effect may produce a 
sensation that we cannot compare with heat or force or any other 
sensation 

Another question that often occurs ıs, ‘Is there an electric 
sense?" Has any human being a perception of electricity in 
the ar? Well, somewhat similar proposals for expe.iment 
might, perhaps, be made with reference to electricity , but there 
are certain réasons, that would take too long for me to é&plain, 
that prevent me from placing the electric force at all in the same 
category with magnetic force There would be a surface action 
that ee annul practically the force in the interior there would 
be a défimte sensation which we could distinctly trace to the 
sense of touch Any one putting his hand, or his face, or his 
hair, m the neighbourhood of an electric machine perceives a 
sensation, and on examining it he finds that there 1s a current of 
ar blowing, and his hair 1s attracted , and if he puts his hand 
too near he finds that there are spaiks passing between his hand 
or face and tfte machine , so that, before we come to any subtle 
question of a sible sense of electric force, we have distinct 
mechanical agencies which give 11se to senses of temperature 
and force , but that this mysterious, wonderful, magnetic force, 
due, as we know, to rotations cf the molecules, could be abso- 
lutely without effect—without perceptible effect—on anımal eco- 
nomy, seems a very wonderful result, and at all events it 1s a 
subject deserving careful investigation I hope no one will think 
lam favouring the superstition of mesmerism in what I have 
said 

I intend to explam a little more fully om perceptions in 
connection with the double sense of touch—the sense of tem- 
perature and the sense of force—should time permit before I 
conclude But I must first say something of the other senses, 
because if I speak too much about the senses of force and heat 
no time will be left for any of the others e Well, now, let us 
think what i£ 1s we perceive m the sense of hearing Acoustics 
1s one of thestudies of the Birmingham and Midland Institute, 
of which we have heard many times this evening Acoustics 1s 
the science of hearing. And what is hearing? Hearing ıs per- 
ceiving something with the ear What is it we perceive with 
the ear? It 1s something we can also perceive without the ear , 
something that the greatest master of sound, in the poetic and 
artistic sense of the word at all events, that ever lived—Beet- 
hoven—for a great part of his hfe could not percerve with his 
ear at all He was deaf for a great part of his life, and during 
that period were composed some of his grandes! musigal gom- 
positions, and without the possibility of his ever hearing them 
by ear himself , for his hearing by ear was gone from him for 
ever But he used to stand with a sheW*pressed against the 
piano and touching his teeth, and thus he could hear fhe sounds 
that he called forth from the instrument Hence, tesides the 
Ear Gate of John Bunyan, there is another gate or access for the 
sense of hearing. . 


What 1s it that you perceive ordinarily by the ear—that a 
healthy person, without the loss of any of his natural organs 
of sense, perceives with his ear, but which can otherwise be 
perceived, although not so satisfactorily or completely? It 1s 
distinctly a sense of varying pressue When the barometer 
rises, the pressure on the ear increases , when the barometer 
falls, that 1s an indication that the pressure on the ear 1s dimin- 
ishing Well, if the pressure of air were suddenly to increase 
and diminish, say ın the course of a quaiter of a minute— sup 
pose 1n a quarter of a minute the barometer rose one-tenth of 
an inch and fell agam, would you perceive anythmg? I doubt 
1t, Ido not think you would If the barometer were to rise 
two inches, or three inches, or four mches, ın the course of half 
a minute, most people would perceive it I say this as a result 
of observation, because people going down ina diving bell have 
exactly the same sensation as they would experience if fiom some 
unknown cause the barometer quickly, in the course of half a 
minute, were to rise five or six inches—far above the gieatest 
height ıt ever stands at in the open air Well, now, we have a 
sense of barometric pressuie, but we have not a continued mdi- 
cation that allows us to perceive the difference between the high 

d low barometer People living at great altitudes—up several 
thousand feet above the level of the sea, wheie the barometer 
stands several inches lower than at sea level—feel very much as 
they would do at the surface of the sea, so far as any sensation 
of pressure 1s concerned Keen mountain air feels different 
from air in lower places, partly because it 1s colder and drier, 
but also because it 1s less dense, and you must breathe more of 
1t to get the same quantity of oxygen into your lungs to perform 
those functions, which the students of the Institute who study 
anımal phy-iology—and I understand there are a large number 
——will perfectly understand The effect of the an m the lungs 
—the function it performs—depends chiefly on the oxygen taken 
im If the air has only three quarters of the density ıt has in our 
oidinai y atmosphere here, then one and one-thnd times as much 
must be inhaled, to produce the same oxidising effect on the 
blood, and the same general effect in the anımal economy, and 
in that way undoubtedly mountain air has a very different effect 
on living creatmes fiom the air of the plains ‘This effect 1s 
distinctly perceptible in its relation to health 

But I am wandeiing from my subject, which 1s the considera- 
tion of the changes of pressure comparable with those that 
produce sound A diving bell allows us to perceive a sudden 
ingease of pressure, but not by the ordinary sense of touch 
The hand does not perceive the difference between 15 lbs per 
Square inch pressing it all around, and 17 lbs, oi 18 lbs, or 
20 lbs, or even 30 lbs per squaie inch, as is experienced when 
you go down in adiving bell If you go down five and a half 
fathoms 1 a diving bell, your hand is pressed all round with a 
force of 30 lbs to the square inch, but yet you do not perceive 
any difference in the sense of force, any peiception of pressure 
What you do perceive is this behind the tympanum, 3s a 
certain cavity hlled with an, and a greater pressu"e on one side 
of the tympanum than on the other gives rise to a pamful sen- 
sation, and sometimes produces rupture ofit ın a person going 
down in a diving bell suddenly The remedy for the painful 
sensation thus experienced, or rather I should say 1ts prevention, 
1s to keep chewing a piece of hard biscuit, or making believe to 
doso Ifyou ae chewing a hard biscuit, the operation keeps 
open a certain passage, by which the air pressure gets access to 
the inside of the tympanum, and balances the outside pressure 
and thus prevents the painful effect This painful effect on the 
ear experienced by going down m a diving bell 15 simply because 
a certain piece of tissue 1s being pressed more on one side than 
on the othe: , and when we get such a tremendous force on a 
delicate thing likethe tympanum, we may experience a great deal 
of pain, and 1t may be dangerous, indeed ıt 1s dangerous, and 
produces rupture or damage to the tympanum unless means be 
adopted for obviating the difference in the pressures, but the 
simple meanwI have indicated are, I believe, with all ordinary 
healthy persons, perfectly successful 

I am afraid we are no nearer, however, to understanding 
what it 15 we perceive when we hear To be short it 1s «imply 
this ıt ıs exceedingly sudden changes of pressure acting on the 
tympanum of the ear, through Wch a short time and with such 
moderate force as not to hurt it, but to give rise to a very 
distinct sensation, which 1s communicated through a train of 
bones to the auditory nerve I must merely pass over this, the 
details are full of interest, but they would occupy us far more 
than an hour if I entered upon them at all As soon as we get 
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to the nerves and the bones, we have gone beyond the subject I 
proposed to speak upon My subject belongs to physical 
science ,—what ıs called in Scotland, Natura! Philosophy 
Physical science refers to dead matter, and I have gone beyond 
the range whenever I speak of a living body , but we must speak 
of a living body in dealing with the senses as the means of 
perceiving—as the means by which, in John Bunyan’s language, 
the soul in its citadel acquires a knowledge of external matter 
The physicist has to think of the organs of sense, merely as he 
thinks of the microscope , he has nothing to do with physiology 
He has a great deal to do with his own eyes and hands, how- 
ever, and must think of them, 1f he would understand what he 
1s doing, and wishes to get a reasonable view of the subject, 
whatever ıt may be, which 1s before him in his owa department 

Now what is the external object of this internal action of 
hearing and perceiving sound? The external object 1s a change 
of pressure of air Well, how ate we to define a sound simply ? 
It looks a little like a vicious circle, but indeed 1t 1s not so, to 
say it 1s sound if we call it a sound—if we peiceive it as sound, 
1t zs sound Any change of pressure, which is so sudden as to 
let us perceive it as sound ıs a sound There [giving a sudden 
clap of the hands]—that ıs a sound There 1s no question about 
it—nobody will ever ask, Is it a sound or not? It is sound if 
you hear it If you do not hear ıt, it is not to you a sound 
That is all I can say to define sound To explam what ıt 1s, I 
can say, ıt 1s change of pressure, and ıt differs from a gradual 
change of pressure as seen on the barometer only in being more 
rapid, so rapid that we perceive it as a sound If you could 
perceive by the ear, that the barometer has fallen two-tenths of 
an inch to day, that would be sound But nobody hears by his 
ear that the baromete: has fallen, and so he does not perceive 
the fall as a sound, But the same difference of pressue coming 
on us suddenly—a fall of the barometer, 1f by any means it could 
happen, amounting to a tenth of an inch, and tak ng place in a 
thousandth of a second, —would affect us quite like sound A 
sudden rise of the barometer would produce a sound analogous 
to what happened when I clapped my hands What is the 
difference between a noise and a musical sound? Musical sound 
1s a regular and periodic change of pressure, It 1s an alternate 
augmentation and diminution of air pressure, occuring rapidly 
enough to be perceived as a sound, and taking place with perfect 
regularity, period after period Noises and musical sounds 
merge into one another Musical sounds have a possibility at 
least of sometimes ending in a noise, or tending too much to a 
noise, to altogether please a fastidious musical ear All rough- 
ness, irregularity, want of regular, smooth periodicity, has the 
effect of playing out of tune, or of musıc that is so complicated 
that ıt ıs impossible to say whethe it 19 1n tune or not 

But now, with reference to this sense of sound, there is some- 
thing I should like to say as to the practical lessan to*be drawn 
from the great mathematical treatises which were placed before 
the British Association, ın the addresses of its president, Prof 
Cayley, and of the president of the mathematical and physical 
section, Prof Henrici Both of these professors dwelt on the 
importance of graphical illustration, and one graphical illustra- 
tion of Prof Cayley's addres. my be adduced ın 1espect of this 
very quality of soand In the language of mathematics we have 
just ** one independent variable” to deal with ın sound, and that 
1S air pressure We have not a complication of motions in 
various directions. We have not the complication that we shall 
have to think of presently, in connection with the sense of 
force, complication as to the place of application, and the 
direction, of the force We have uot the infinite complications 
we have 1n some of the other senses, notably smell and taste. 
We have distinctly only one thing to consider, and that 1s aur 
pressure or the variation of air presse Now when we have 
one thing that varies, that, in the language of mathematics, 1s 
‘€ one independent variable ” Do not imagine that mathematics 
is harsh, and ciabbed, and repulsive to common sense It is 
merely the etherealisation of commonsense — The function of 
one independent variable that you have here to deal with ıs the 
pressure of air on the tympanum Well now in a thousand 
counting houses and business offices in Bu mingham and London, 
and Glasgow, and Manchester, a curve, as Prof Cayley pointed 
out, 1s regularly used to show toghe eye a functicn of one inde- 
pendent variable The function of one independent variable 
most important ın Liverpool perhaps may be the price of cotton 
A curve showing the piice of cottun, rising when the price of 
cotton 1s high, and sinking when the price of cotton 1s low, 
shows all the complicated changes of that independent variable 
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to theeye Andso in the Registrar-General's tables of mortahty, 
we have curves showing the number of deaths from day to day— 
the painful history of an epidemic, shown in a msing branch, 
and the long gradual talus in a falling branch of the curve, when 
the epidemic 1s overcome, and the normal state $f health is 
again approached All that ıs shown to the eye, and one of 
the most beauti£ul results of mathematics ıs the means of show- 
ing to the eye the law of variation, however complicajed, of one 
independendent variable But now for what really to me seems 
a marvel of marvels think what a complicated thing is the 
result of an orckestra playing—a hundred instruments and two 
hundred voices singing .n chorus accompanied. by the orchestra 

Think of the condition of the air, how ıt 1s lacerated sometimes 
in a complicated effect, Think of the sooth gradual increase 
and diminution of pressure—smooth and gradual, though taking 
place several hundred times in a seconda —when a piece of beauti- 
ful harmony 1s heard! Whether, however, it be the single note 
of the most delicate sound of a flutewor the puiest piece of 
harmony of two voices singing perfectly in tu 1e , or whether it 
be the crash of an orchestra, and the high notes, sometimes even 
screechings and tearings of the air, which you may hear fluttering 
above the sound of the chorus—think of all that, and yet that 1s 
not too complicated to be 1epresented by Piof Cayley, with a 
piece of chalk ın his hand, drawing on the blackboard a single 
line A single curve, drawn in the manneref the curve of prices 
of cotton, desciibes all that the ear can possibly hear, as the 
result of the most complicated musical performance How 1s 
one sound more complicated than another? It ıs simply that in 
the complicated sound the variations of our one independent 
variable, pressure of au, are move abrupt, more sudden, less 
smooth, and less distinctly periodic, than they are in the softer, 
and purer, and simpler sound But the superposition of the 
different effects is really a marvel of marvels , and to think that 
all the different effects of all the different instruments can be so 
represented! Think of it in this way I suppose everybody 
present knows what a musical score 1s—you know, at all events, 
what te notes of a hymn tune look like, and caif understand 
the like for a chorus of voices, and accompanying orchestra—a 
“score” of a whole page with a line for each instiument, 
and with perhaps fom different lines for four voice parts 

Think of how much you have to put down on a page of manu- 
script or print, to show what the different performers are to do 

Think, too, how much more there 1s to be done than anything 
the composer can put on the page Think of the expression 
which each player 1s able to give, and of the difference between 
a great player on the violin and a person who simply giinds suc- 
cessfully though his pait, think, too, of the @ifference in 
singing, and of all the exprzssion put into a pge or a sequence 
of notes in singing that cannot be written down, There 1s, on 
the written or printed page, a little wedge showing a diminuendo, 
and a wedge turned the other way showing a crescendo, and 
that ıs all that the musician can put on paper to mark the 
difference of expression which 1s to be given Well now, all 
that can be represented by a whole page or two pages of 
orchestra! score, as the specification of the sound to be produced 
in say ten seconds of ‘ime, is shown to the eye with perfect 
clearness by a single curve on a riband of paper a hundred 
inches long That to my mind is a wonderful proof of the 
potency of mathematics Do not let any student in this Instt- 
tute be deterred for a moment from the pursuit of mathematical 
studies by thinking that the great mathematicians get into the 
realm of four dimensions, where you cannot follow them Take 
what Prof Cayley humzelf, m his admirable addréss, which I 
have alreaay referred to, told us of the beautiful and splendid 
powe: of mathematics for etherealising and illustrating common 
sense, and you need not be disheartened in your study of 
mathematics, but may rather be reinvigorated when you think of 
the power which mathematicians, devoting their whole lives to 
the study of mathematics, have succeeded in giving to that 
marvellous science 

(To be continued ) 





THE GEOLOGICAL POSITION OF THE 
HUMAN SKELETON FOUND AT TILBURY 


IN a papêr on this stibject read by Mr T V Holmes, F G S., 

at the meeting of the Essex Field Club on Saturday, 
February 23, at Buckhurst ull, the author pointed out that the 
Tilbury skeleton was found ın recent alluvium The section at 
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Tilbury, consisting of blue clay with peaty bands, above sand 
and gravel, strongly resembles those given by Prof Sollas of 
the alluvial deposits of the estuary of the Severn , the amount of 
subsidence,,as shown by the present position of the lower peaty 
baad, bemg also nearly the same Mi Holmes considered the 
notions promulgated 1n the brief newspaper reports regarding 
the antiquity of the remains to be entuely misleading If any 
strata wewe entitled to be styled ‘‘iecent,” those at Tilbury 
must be so, for their deposition would now be going on but for 
the embankment of the Thames during the Roman occupation 
of Britan Yet the newspaper 1eports desciibed these beds by 
the extremely vague term ^ Pleistocene,” while the skeleton was 
styled ‘ Paleolithic” The remains of man, however, have been 
found in alluvial depatits fifty feet above the present level of the 
Thames, and remains found in such beds must be immensely 
more ancient than any qiscovered in recent alluvium Geologi- 
cal position furnishes the only absolute test of relative age 
The test of associatio with extinct mammalia is largely de- 
pendent on negative evidence, A hint on this point was given 
by the results of the drainage of Haarlem Lake thnty years ago 
Excellent sections were made im all directions across its bed, and 
carefully examined by skilled geologists Hundreds of men were 
known to have perished 1n its waters three centuries before, and 
it had always been the centre of a considerable population Yet 
no human bones w&e found, though works of ait were Thus 
hundieds or even thousands of mammala, mcapable of pio- 
ducing works of art, might be mteried in. pai ticular strata, and 
yet leave no signs whatever of then fome: existence two or 
three centuries afterwards And, on the other hand, were 
extinct mammalia present in the Tilbmy Dock beds no addi- 
tional antiquity would thereby be conferred. on the beds them- 
selves, but the period at which the animals became extinct would 
be shown to be later than had been supposed Similarly as regards 
the rude mplements known as Palzolithic, their presence could 
confer no aifuquity on 1ecent beds Still, as the skeleton was 
found thirtystwo feet below the surface, in alluvium that has 
received no’ additions since Roman times, it 1s unquestionably 
prehistoric And the extreme rarity of prehistoric human skele- 
tons gives to this discovery an interest greater than could have 
beengclaimed for that of a bushel of flint implemegts The age 
of the Tilbury skeleton may possibly be not far removed from 
that of the Neandeithal man, to which it is said to have a 
strong resemblance a resemblance which, if as great as it is 
stated to be, goes far to show that we have in each a noimal 
type of prehistoric man 

At the same meeting a communication from Mr Worthing- 
ton G Sffüth was read. Mr Smith stated that he had 
seen the Bie and specimens of the sand in which it 
was found Paleolithic sands with fossil bones and stone im- 
plements occur about a mile to the north of Tilbury, and with 
these Mr Smith was well acquainted The Palseolithic sand ıs 
quite different in colour from the Tilbury sand, and the former 
swarms with fossil shells of land and freshwater mollusks As 
far as could be seen no such shells were present m the Tilbury 
sand sent to the British Museum Mr Smuth’s specimens of 
fossil bones from the Paleolithic sand were m an entirely 
different mineral condition from the bones of the Tilbury skele- 
ton, and he could trace no resemblance whatever either ın sand 
or bones Mr Smith made this statement with great. deference 
to the opinion of Sir Richard Owen, and confessed that a Palzo- 
lithic skeleton might have been washed from the high ground to 
the low, and got into the mineal state of she Tilbury skeleton, 
although at present there was no evidence of anything of the sort 
having taken place — His opinion was that there was no proof of 
the Paleolithic age of the Tilbury relic 


NOTES ON THE VOLCANIC ERUPTION OF 
Moe AUGUSTIN, ALASKA,OCTOBER 6, 
1883 

ON the western side of the entrance to Cook's Inlet (forty-five 

miles wide) lies Cape Douglas, and to the northward of 
the cape the shore recedes over twenty mules, formufg the Bay 
of Kamishak In the northern part of this bay lies the Island 
of Chernaboura (‘‘black-brown”), atheswise called Augustin 

Island. It is eight or nne miles m Giameter, end near its 

north-eastern pait ii$es to a peak, called by Cook Mount St 

Augustin As lad down by Tebenkoff, the island is nearly round. 
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The northern shores are high, rocky, and forbidding, and are 
bordered by vast numbers of rocks and hidden dangers, The 
southern shore 1s comparatively low 

Mount St Augustin was discovered and named by Capt 
Cook, May 26, 1778, and he describes 1t as having ‘‘a conical 
figure, and of veiy considerable height ^ In 1794 Puget 
desciibes 1t as— 

“A very remarkable mountain, rising with a uniform ascent 
fiom the shores to its lofty summut, which 1s nearly perpendicular 
to the centre of the island, inclining somewhat to its eastern side. 

Towards the seaside it 1s very low, from whence it rises, 
though regular, with a rathei steep ascent, and forms a lofty, 
uniform, and conical mountain, presenting nearly the same 
appearance from every pomt of view, and clothed with snow 
and ice, though which neither tree nor shrub were seen to 
protrude , so that, if it did produce any. they must either have 
been very small, or the snow must have been sufficiently deep to 
have concealed tnem ” 

At that time there were native hunters, under the direction of 
two Russians, hunting or living gn the vicinity of the north- 
eastern point of the island 
6 Vancouver placed the peak of this mountamun latitude 59° 22' , 
Tebenkoff places it ın latitude 59? 24 

The peak of St Augustm ıs distant forty-nine miles nearly 
due west (true) from the settlement on the southern point of 
Port Graham, o1, as 1t 1s sometimes called, Enghsh Harbour 
This harbour 1s situated on the eastern side of Cook's Inlet, near 
Cape Elizabeth 

In connection with the fall of pumice-dust at Ihuluk on 
October 16, 1883, 1t may be of interest to observe that the peak 
of Augustin 1s over 700 miles to the north-eastward of Bogosloft 
Island off Unalashka 

About eight o'clock on the morning of October 6, 1883, the 
weather bemg beautifully clear, the wind light from the south- 
westward (compass), and the tide at dead low water, the settlers 
and fishing parties at English Harbour heard a heavy 1eport to 
windward (Augustin beating south-west by west three-fourths 
west by compass) So clear was the atmosphere that the 
oppose or north western coast of the inlet was 1n clear view at 
a distance of more than sixty miles 

When the heavy explosion was heard, vast and dense volumes 
of smoke were seen rolling out of the summit of St Augustin, 
and moving to the north-eastward (or up the inlet) under the 
influence of the lower stratum of wind, and, at the same time 
(ccording to the statements of a hunting-party of natives in 
Kamishak Bay), a column of white vapour arose from the sea 
near the island, slowly ascending, and gradually blending with 
the clouds The sea was also greatly agitated and boiling, 
making it umpossible for boats to land upon or to leave the 
1sland 

From English Harbour (Port Graham) ıt was noticed that thc 
columns of smoke, as they gradually rose, spread over the visible 
heavens, and obscured the sky, doubtless under the influence of 
a higher current. (probably north or north-east) Fine pumice- 
dust soon began to fall, but gently, some of 1t being very fine, 
and some very soft, without grit 

At about 8 25 am, or twenty-five minutes after the great 
eruption, a gieat *f earthquake-wave,” estimated as from twenty- 
five to thirty feet high, came upon Port Graham hke a wall of 
water It carried off all the fishing-boats from the point, and 
deluged the houses This was followed at intervals of about five 
minutes, by two other large waves, estimated at eighteen and 
fifteen feet, and durmg the day several large and nregular 
waves came into the harbom, The first wave took all the boats 
1nto the harbour, the receding wave swept them back again to 
the inlet, and they were finally stranded Fortunately it was 
low water, oi all of the people at the settlement must inevitably 
have been lost The tides rise and fall about fourteen feet 

These earthquake-waves were felt at Kadiak, and are doubt- 
less recorded on the 1egister of the Coast Sui vey tide-gauge at 
that place ^ Also the pumice-ashes fell to the depth of four or 
five inches, and a specimen of the deposit was given to the tidal 
observer at St Paul It will be interesting to compare these 
ashes with those collected at Iliuliuk on October 16, and which, 
fiom a confusion of dates, wee supposed to have come from the 
new Bogosloff voleanic island I am of the opinion that they 
came from St Augustin. 

The condition of the Island of Augustin or Chernaboura, 
according to the latest accounts, 1s this — 


At mght, fiom a distance of fifty or sixty mules, flames can be 
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seen issuing from the summit of the volcano, and m the day- 
time vast volumes of smoke roll fiom ıt, Upon nearer approach 
from English Harbour it was found that the mountain had been 
split in two from peak to base by a great ruptue extending 
across it from east to west, and that the northern slope of the 
mountain had «unk away to the level of the northern chff ! This 
IS corroborated by the statement of the hunting-paity im 
Kamishak Bay Smoke issued from the peak at a very short 
distance to the southward of the rupture 

The party of natives on Kamishak did not approach the islet, 
though they gave clear and distincf accounts of its eruption and 
subsequent appearance, but Capt C T Sands, who was at 
English Harbour, gave the Alaska Company a full description , 
and Capt Cullie, of the Kedzaé, states that, if there were plenty 
of water in the line of rupture, 1t weuld be possible for a vessel 
to sail though At the time of Capt Sands’ observations the 
low ground of the island was visible, and seemed to be a vast 
crater, from which smoke and flames were issumg 

But beyond all these phenomena, apart fiom the volcanic 
eruption and the rupture of the island, we have the report of 
Capt Culle, of the «chooner Xodrak (from whom we also obtain 
a statement in regard to the rupture), who approached the island 
from English Harbou on November ro, and found that a new 
island about a mile and a half long and seventy-five feet high, 
had been upheaved m the ten-fathom passage between Augustin 
and the mainland to the westward This passage 1s from six to 
eight miles wide, and was sailed through by Puget in Vancouver's 
voyages of discovery 

This new island (also reported by the hunting-party in 
Kamishak) would appear to have ansen during the late voleanic 
activity It hes to the north-westward of Chenaboura Island 
(Augustin), and was distinctly seen from the Kodiak, as that 
vessel lay ten miles to the north-eastward, and had clear 
weather 

To show the viclence of the volcanic convulsions at this ture, 
two extinct volcanoes on the Alaska peninsula, which are 
reported to be about west (irue) frcm the active volcano Ihamna 
(twelve thousand feet high), had Lust into activity , and duimg 
the day volumes of smoke were distinctly seen, and coluwns of 
flame at night — U-ually, at that season, Augustin and the peak 
are covered with deep snow On November 10, however, when 
Capt Culhe ap} reached the iland, while there was a depth of 
four feet of snow at Port Graham (English HarLour), Mount St 
Augustin was bare and black 

GEORGE DAVIDSON, 
Assistant U S Coast and Gecdetic Survey 
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THE ORIGIN OF THE SCENERY OF THE 
BRITISH ISLANDS? 


"THE Plains of Britain, like those elsewhere, must be regarded 

as local base-levels of denudation, that Is, areas where, on 
the whole, de: udation has ceased, or at least has become much 
less than deposit Probably m all cases the areas they occupy 
have been levelled by denudation Usually a greater or less 
depth of detrital material has been spread over them, and it 1s 
the level surface of these superficial accumulations that forms the 
plain But in some instances, such as the flats of the Weald 
Clay and the Chalk of Salsbury Plain, there 1s hardly any such 
cover of detritus, the denuded surface of underlying rock 
foiming the actual sm face of the plam Our plains, if classed 
according to the cncumstances of then origin, may te con- 
veniently regarded as (1) river plains—stirps of meadow-land 
bordering the streams, and not infrequently 11sing 1n a succession 
of terraces to a considerable height above the present level of the 
water, (2) lake plains—tracts of arable giound occupying the 
sites of former lakes, ard of which the number is ever on the 
mcelease , (3) marme plams—mostly flat selvages of alluvial 
ground, formed of materials onginally laid down as a httoial 
marine deposit when the land Jay below its present level in 
the northern estuaries these up-raied sea-beds spiead out 
as broad carse lands, such as those of the Tay, Forth, and 
Clyde, (4) glacial drift plains—tracts ovei which the clays, 
sands, and giavels of the Ice AgeYorm the existing surface, (5) 
submarine plams—the present floor of the North Sea and of 


* Capt Cullie's account 
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the Irsh Sea, which must be 1egaided as essentially part of the 
terrestrial area of Europe 

When plains remain stationary in level, they may continue 
for an indefinite period with no materal change of surface But, 
should they be upiaised, the elevation, by increasing the slopeof 
the streams, augments their e1osive power, and enables them once 
more to deepen their channels Hence, plains like that of the 
New Forest, which have been deeply trenched by the water- 
courses that traverse them, may with probability be assigned to 
atime when the land stood at a lower level than ıt occupies at 
present In this connection the successive rivei-teiraces of the 
country deserve attention. They may be due not to the mere 
unaided work of the rivers, Lut to the cooperation of successive 
uphfts It would be an interesting meagiry to correlate the 
various river-terraces throughout the country, for the purpose of 
discoveiing whether they throw any kght on the conditions 
under which the most recent uprise of the country took place 
That the elevation proceeded inte:mittemtly, with long pauses 
between the movements, 1s shown by the succession of raised 
beaches It may be possible to establish a somewhat «milar 
proof among our river-ten aces 

The submarine plains are by far the most extensive within the 
Bnitish area In the case of the North Sea the tendency of tidal 
scour and deposit must mcdify the form of the bottom This 
great basin of water 1s obviously being slowly filled up by the 
deposit of sediment over its floor A vast amount of mud and 
silt ıs borne into it by the rivers of Western Europe, as well as 
by those that drain the eastern and larger part of Britain, and the 
sea itself 1s cutting away the land on both sides and swallowing up 
the waste We have only to contrast the colou of the Atlantic on 
the west of Tieland or Scotland with that of the North Sea to 
be a:sured of the wide diffusion of fine mud ın the water of the 
latter There is practically no outlet for the detritus that 1s 
thus poured into the basin of the NorthSea From the north a 
vast body of tidal water enteis betw een Scotland and Norway, and 
travelling scuthward, aided by the strong noi therly winds, sweeps 
the detiftus in the ‘ame direction On the other h&fid, another 
narrower and shallower tidal stream enters from the Strait of 
Dover, and, aided Ly the scuth west winds, drives the sediment 
northwaid Xet, making every allowance fo. the banks and 
shoals which this accumulating deposit has alieady formed, we 
can stil!, without much difficulty, recognise the broader features 
of the od land-:uiface that now lies submerged beneath the 
North Sea It presents two plains, of which the southern has 
an average level of perhaps a little nore than 100 feet below 
the surface of the water This upper plain ends noithward mn a 
shelving bank, probably the prolonga'ion of the Jw 1c escarp- 
ment of Ycrkshire, and is ‘ucceeded by the fayggider northern 
plain, wh ch hes from 1co to 150 feet lower, and adunlly slopes 
northward As mentioned in a previous lecture, the diainage- 
lines of the united Rhine, Thames, &c , «n the one side, and 
tke Elke, Weser, &c, on the other, can still be partially tiaced 
cn the sea floor Tke Irish Sea was probably, in its later 
history, a plan dotted with lahes It appears to have been 
submerged befoie the whole of the present fauna and floia had 
reached Jheland 

Son e of the most characteristic and. charming scenery of the 
Bntish Islands ıs to be found along then varied sea-boaid 
Coast-'cenery appears to derend for its distinctive features upon 
(1) the form of the ground at the time when by emergence or 
*ubmergence the present level was established, (2) the compo- 
‘ition and structure of the shore-rochs, (3) the direction of the 
prevalent winds, and the relative potency of suPaenal and 
marme denudation The Bntish coast-hne piesents three dıe- 
tinct phases in many places tt is retreating, ın others it is 
advancing , while in a few it may be regarded as piactically 
stationary As examples of retreat, the shores of a large part 
of the east of Englard may be cited, In Holderness, for 
instance, a strip of land more than a mile brcad has been caned 
away during the last eight centies Even since the Oidnarce 
Survey maps were published, thnty-tbiee years ago, somewhere 
abcut 500 feet have im some places been removed, the rate of 
demolition being here and there as much as five yards m a year 
The advance of the coast takes place chiefly m sheltered bays, 
or behind or in front of projecting headlands and piers, and is 
due in large measure téytht depost of material which has been 
removed by the sea from adjomung shoses The amount of 
lard thus added does not compensate for the quantity carried 
away, so that the total result ıs a perceptible annual loss The 
best examples of a stationary coast-line where there 1s no appre- 
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ciable erosion by the waves and no visible accumulation of 
detritus, are to be found among the land-locked fjoids o1 inlets 
of the west coast of Scotland In these sheltered recesses the 
smoothed striated rocks of the Ice Age slip under the sea, 
with then characteristic glaciated surfaces still so fresh that ıt 
iyhard to9beheve that a long lapse of ages has passed away 
since the glaciers left them 

The remarkable contrast between the scenery of the eastern 
aud western coast-lne of the British Islands arses partly from 
the prepondegance of harder rocks on the west than on the east 
side, but probably in laige measure upon the greater extent of 
the submergence of the western sea-board, whereby the sea has 
been allowed to penetrate far inland by fjords which were for- 
merly glens and open valleys The details of coast-scenery vary 
with the rock m which they are developed Nowhere can the 
effects of each leading type of rock upon landscape be more 
instiuctively studied than along the sea-maigm As distinct 
types of coast-scenery, reference may be made to sea-cliffs and 
rocky shores of grangte, gneiss, basalt, massive sandstone and 
flagstone, limestone, alternations of sandstone shale or other 
strata, and bouldei-clay, and to the forms assumed by detrital 
accumulations such as sand-dunes, shingle-banks, and flats of 
sand or mud 

The concluding portion of the lecture was devoted to an 
indication of the connection between the scenery of a county 
and the history ang temperament of the people This subject 
was considered fiom four points of view, the influence of land- 
scape and geological structure being traced in the distribution of 
races, 1n national history, ın 1ndustiial and commercial progress, 
and m national temperament and literature 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —The proposal to allow women to ente: for the 
same horoyr examinations as men met with less opposition in 
Congiegation than was generally anticipated By 100 votes 
to 46 theestatute was passed by Congregation permitting 
women to enter for both Classical and Mathematical Modera- 
tions, and for the final Schools of History, Mathematics, and 
Natural Sctence On March 11 the statute will come before 
Co®vocation, and will in all probability be passed? 

In a Convocation held on March 4 a decree was passed 
authorising the Professors of Anatomy and Physiology to engage 
a table for the use of students of the University at the Zoological 
Station at Villefranche. The anti-vivisectionists were demon- 
strative, but did not divide the House 

The Prefessor of Medicine gives notice that the Testamurs for 
Chemistry and Physics 1n the Preliminary Honour Examination 
excuse candi MMes from the Chemistry and Physics Examination 
in the First M B , but that the Testamurs for Chemistry and 
Physics in the Pass School are not recogaised Candidates may 
take up Chemistry and Phy.ic> separately from Anatomy and 
Physiology 

An examination will be held at Keble College on March 18 
to elect a Scholar ın Natural Science Candidates may offer 
Chemistry and Biology 

CAMBRIDGE —Plans have been obtained foi the building of a 
new foundry and a temporary lecture-room and museum for the 
Department of Mechamsm, suitable eventually fo. additional 
workshops The cost 1s to be 4507 The number of pupils in 
this department has now incieased to fifty-seven 

Plans have also been prepared foi thg new botanical class- 
100ms fof microscopic work, the estimated cost being 10657 

Messrs E C Ames, BA, B H Bent, and J H Nicholl, 
B A , have been appointed Demonstrators of Mechanism and 
Applied Mechanics 

The following Colleges hold Examinations for Open Scholar- 
ships 1n Natural Sciences on the respective dates mentioned — 
Clare, March 18, Jesus, March r3, Downing, June 10, Caven- 
dish, August 6 For particulars, application should be made to 
the tutors of the Colleges A Clothworkers’ Exhibition in 
Physical Science, tenable eithe: at Oxford or at Cambridge, will 
be awaided in July Information may be obtained fiom the 
Censor of Non Collegiate Studen's, Camb idge ° ° 








SCIENTIFIC SERIALS ? 
Sournal of Bothy —The number fo. February commences 
with the first part of an importaht paper by Mr Thomas Hick 
on protoplasmic continuity in the Flouidez The connection of 


protoplasm from cell to cell has now been established im a 
number of instances in the vegetable kingdom It may be seen 
with very great ease, as described and drawn by Mr Hick, m 
the fiond of some of the red seaweeds, as Polysephona and 
Calhthamnion, without any chemical reagent, except one that 
causes a slight contraction —Mr Carruthers contnbutes a useful 
paper on the mode of distinguishing the seed of the sweet vernal 
grass, Anthoxanthum odoratum, from that of A — Puella, an 
annual species with which it 1s often adulterated by seed- 
growers 


THE last part (vol m heft 3) of Cohn's Bert age zur Btologte 
der Pflanzen contams two important cryptogamic papers one 
by E Eidam, on the development of the Ascomycetes, in which 
two new forms are described, the other, py M. Franke, de- 
scribing an mteresting new genus of parasitic algæ, Endoclonium, 
dimorphic, and growing on decaying fronds of Lemna gibba 


Fournal of the Russian Chemical and Physical Society, vol xv 
fase 9 —On the action of the hydrocarbons of the acetylene 
series upon oxide of mercury and its salts, by M Kutscheroff 
-—Thermic data of pyrosulphuryl by D Konovaloff The 
heat of foimatton of a molecule of S,O,Cl, from its. elements in 
a gaseous state ıs equal to 180 6 caloiies —On a hydrate of 
Silicium obtained from cast iron, by G Zabudsky —On the 
characters of the infra-molecular force, by M Bardsky (second 
article) —On electrolytic light, by N  Sloughinoff, bemg an 
experimental and mathematical inquiry into the light disengaged 
duiing the electrolysis of liquids at one of the electrodes his- 
torical sketch of the subject, instruments employed, the laws 
of the extia-curents of Edlund, light disengaged in a water 
solution of sulphuric acid, and dependence of it upon the number 
of elements 1n the battery , oscillations of the force of the cur- 
rent, experiments with a iotating glass, wearing of the elec- 
trodes , spectrum , light 1n the acid. solutions of salts, on the 
resistance, the electio-spheroidal state, and the heat disengaged , 
the oscillating cuirents —On the theory of the curved nets, by 
A Sokoloff 


Alte della R Accademia dea Lincez, Rome, October 18 and 
19, 1883 —On the alterations undergone by the red globules of 
the biood 1u malarious infections, by Piof Ettore Marchiafava, 
—Meteoiological observations made at the Royal Observatory 
of the Campidoglio duiing the months of August, September, 
and October, 1883 

December 2 —Remaihs on Di F. Mercant:’s memoir on the 

cilian muscle ın reptiles, by Signor Moriggia —On the alterations 
in the red globules of the blood in malaiious infections, by S. 
Todaro —Report on Piof E Millosevich’s memoir on the 
diameter of Uranus, by S Respighi —On the molecular veloci- 
ties of gaseous bodies, by A Violi —Note on fluorbenzine and 
fluorotéluine, by P Emanuele and O Vincenzo —A new series 
of compounds of titanium, by A Piccin1 —On the transforma- 
tion of the fluorbenzoic acids in the anımal organism, by F 
Coppola —A study of the 1esins of Thapsea sargania, by Fr. 
Canzoneri —On a new species of Salpa (S dolzcosoma), by Fr. 
Todaro) —Observations on the Pons-Brooks comet, by Pietro 
Tacchini —On the unipolar induced electric current and nervous 
excitement, by G Magim —Aaichazological discoveries at Angera, 
Peschiera, Viterbo, Rome, Sulmona, and in other parts of Italy, 
from June to October, 1883 —S Sella and S Mamiam were 
elected president and vice-president for the ensuing four years, 
1884 7 


Rivista Scent fico-InJusti rale, Florence, November 15-30, 
1883 —Futher applications of the nephoscope invented by 
Filippo Cecchi (four illustrations) —Descuiption of a new electro- 
magnet recently exhibited before the Society of Natural and 
Economical Sciences at Palermo, by Prof A Riccò —An account 
of some of the important results already obtained m the Accli- 
matisation Gaiden established ten yeais ago by General Vin- 
cenzo Ricasoli at Portercole, by G Arcangel Amongst the 
exotics here successfully ieaied are Cocos flexuosa, Calorwa 
borbonia, Phenwa rechnata, Boldea fragrans, Cuithaerylon 
reticulatum, Casuarina quadivoalvis, Edwardsia grandiflora, 
Eugema australis, Ficus elastica, Picconia fragrans, besides 
numerous species of Bignonia, Agave, Acacia, and Eucalyptus, 
and othe: Australian plautsfe 


Rendiconti del R Tstituto Lomba: do, Milan, December 13, 
1883 —Oa the distinctions observed in criminal law between the 
author» and accomplices ina felony, by Prof A Buccellati, — 
Inquu; into the nature of the undergiound disturbances that 


‘ 
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occurred at Ischia on July 28, 1883, by Prof A Seipiert —On 
numbers irreducible by complex numbers, by Prof C Forment 
— On some forms of right lines produced by two reciprocal stars, 
by Prof F Aschier1 —Meteorological observations made at the 
Brera Observatory, Milan, during the months of October and 
November, 1883 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, February 14 —‘‘ On a New Reflecting Gal- 
vanometer of Great Sensibility, and on New Forms of Astatic 
Galvanometers” By Thomas Gray BSc, FRSE, and 
Andrew Gray, MA,FRS.E Communicated by Sir William 
Thomson, FRS 

The paper describes first a very sensitive galvanometer, of 
novel construction, which the authors have had made, with aid 
from the Government Research Fund, for their experiments on 
the electric resistance of glass and allied substances — It consists 
of two pairs of coils with hollow cores, ananged so that the 
axes of each pair are parallel and in a vertical plane, which act 
on a needle-system, consisting of two horse-shoe magnets ofẹ 
thin steel wire connected by a very light frame of aluminum, 
and hung with their planes vertical, so that a horse-shoe corre- 
sponds to each pair of coils and has its poles within the hollow 
cores In the instrument constructed each pair of coils 1s carried 
by a veitical brass plate, and these two plates are set so as to 
make an angle with one another of about 106? A line diawn 
from the suspension thread (a single fibre of silk) to a point near 
a pole of either of the needles, when the needles are at the same 
distance within both pairs of coils, ıs nearly at right angles to 
the axis of the coil, and the motion of the needle for small 
deflections 1s nearly along the axis The needles enter the coils 
from the same side, and the current 1s usually sent through the 
coils, so that one pair cause their horse-shoe to move outwards 
and the other pair their horse-shoe to move wards, thus turn- 
ing the needle system round the suspension fibre A murror 
fixed to the aluminium connecting-bar gives a measure of the 
deflection 1n the ordinary manner ‘This system of needles, 
when nightly adjusted, 1s practically astatic ın a magnetic feld of 
uniform intensity 

A magnet (or system of magnets) 1s generally arranged to give 
a differential field at the upper and lower ends of the needles, 
which are usually placed with unlike poles turned in similar 
directions , but any magnetic system may be employed to give 
directive force ın the proper manner and. degree for a particular 
purpose or arrangement 

Another form of the instrument 1s desciibed ın which the coils 
are all m one plane, aud the connecting aluminium bar carrying 
the horse-shoe needles passes through the plate m which*the coils 
are set from one side to the other, so that one horse shoe enters 
its pair of coils from one side, and the othe: horse-shoe from the 
other side When the needle-system 1s deflected thus, both 
needles are pushed out of the coils or both pulled in 

By the method of arranging the needles and coils adopted in 
these instiuments the current 1s made, when the hollow cores 
are made small, to act very advantageously on the needles, and 
hence ın great measure their high sensibility By attaching to 
the suspended system a small needle to give directive force in a 
uniform field, the great magnetic moment and leverage of the 
horse shoes may be taken advantage of 

The paper then desciibes a new and very compact form of dis- 
tributing plate, by means of which a multiple coil galvanometer, 
or one in which the coil 1s wound 1n sections, may be connected 
1n any desired manner to vary its resistance or 1ts sensibility 

Finally, two forms of mstrument are described, ın which two 
perfectly vertical and straight needles connected together rigidly by 
bars of aluminium are used to give a perfectly astatic system, not 
disturbed by the magnetisimg or demagnetising action of neighbour- 
ing magnets, a result the authors think practically unattainable 
m any arrangement of horizontal needles. Two vertital needles, 


with their upper ends m the position occupied by the upper | 


needle of a so-called astatic galvanometer, and then lowe: ends 
in the position of the lower needle, experience, 1f their like poles 
are turned in dissimilar directiog& a similar electromagnetic 
action to that 1n the horizontal needles, and the authors pro- 
pose when convenient to use such an arrangement instead of the 
ordinary needle system 

Alsoa pair of veitical needles may be used instead of the 
horse-shoe needles described above, the coils being so placed as 
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to act advantageously, and give a convervent arrangement of the 
parts of the instrument, 


Geological Society, February 15 —Annual General Meet- 
ing —] W Hulke, F R.S, president, m the char —The 
Secretaries 1ead the Repoits of the Council and of the Library 
and Museum Committee foi the year 1883 In the forme: the 
Council congratulated the Fellows upon an improvement m the 
state of the Society’s affairs since the date of their last Report, 
the income of the Society having been greater, and 1t8 expendi- 
ture less, 1n 1883 than 1n 1882, while, although thé removal from 
the list of tre names of twelve Fellows whose addresses were 
unknown, and whose election dated back before the incorporation 
of the Society ın 1826, had produced an apparent loss of three 
Fellows during the year, the Society might really be regarded 
as having rece:ved an increase of nine Féflows The increase 
m the number of contributing Fellows was twenty-two The 
Council's Report furthe: announced the® awards of the various 
Medals and of the proceeds of the Dongtion Funds ın the gift 
of the Society 

In presenting the Wollaston Gold Medal to Prof A Gaudry, 
F MiG S , the President addressed him as follows —** Prof A 
Gaudry,—The Council of the Geological Society has awarded 
you the Wollaston Medal in recognition of the value of you 
paleontological researches and the important scientific gene 
ralisations you have deduced from long and, laborious observa- 
tions The numerous papers on topographical geology and on 
paleontology you have contributed dunng the past thirty years, 
your important ‘ Recherches Scientifiques en Orient entreprises 
par les ordres du Gouvernement pendant les années 1853-1854,’ 
your 'Annnacx fossiles et géolone de l’Attique,’ and, lastly, 
your work ‘Les Enchainements du monde animal dans les 
temps géologiques, have made your name so familiar, wherever 
our branch of na:ural science 1s cultivated, that 1n receiving you 
we feel we are not receiving a stranger, but a scientific brother, 
and one who, >y his labours and singleness of aim, jas achieved 
a position as a palzontologist such as few can hope to attain 
Personal]y it affords me great and sincere pleasur@ethat it has 
fallen to my Ict to hand you this medal, which, by the consent 
of all, has never been more worthily bestowed ” 

The President then presented the balance of the proceeds of 
the Wollastor Donation Fund to Mr E Tulley Newton, F @ S, 
and addressed him as follows —'* Mr Newton,—The Council 
has voted you the balance of the proceeds of the Wollaston 
Donation Func, 1n recognition of the value of your researches 
amongst the Pleistocene Mammalia of Great Buitam, and to 
assist you ın the prosecution of further investigations Your 
memoirs published by the Geological Survey of Eggland and 
Wales, * On the Vertebrata of the Foiest-bed Series of Norfolk 
and Suffolk,’ and on ‘The Chimeroid Fishes oe Cretaceous 
Rocks,’ and your papers published ım our Yournal are considered 
by the Council to evince great merit, they regard them as a 
bright eainest of future work which they hope may be promoted 
by this award ? 

In presenting the Murchison Medal to Dr Henry Woodward, 
FRS, the President sad ‘Dr Henry Woodward,—The 
Courcil has awarded you the Murchison Medal and a grant of 
ten gumeas in recognition. of your valuable researches into the 
strucwure and classification of the fossil Crustacea, especially of 
the Merostomata and Trilobita, and your services to the progress 
of geology in Great Britain by your conduct of the Geological 
Magazine for nearly twenty years Your monograph on the 
* Merostomata,’ pablished by the Palzontographical Society, and 
your ‘Catalogue of British Fossil Crustacea, avith their 
synonyms and the range ın time of each genus and order,’ will 
long continue to be works of reference indispensable to every 
student of these interesting life-forms But valuable as are these 
written 1ecoids, they discover but a small part of the services 
you have rendered in the advancement of our science How 
much more you have done by the assistance you have so freely 
given to all who have sought your help at the Museum in de- 
ciphering some dıficult matters m paleontology will never be 
fully known ” 

The President then handed the balance of the proceeds of the 
Murchison Geological Fund to Mr R Etheridge, F R S , for 
transmission to Mr Martin Simpson, of Whitby, and addressed 
him as follows ‘‘ Mr, Etheiidge, — The balance of the proceeds 
of the Murison Dorfation Fund has been awarded by the 
Council to Mr M Simpson, Curator of the Whitby Museum 
He has devoted much attentioh to the fossils of that district, and 
he 1s the author of two books desciiptive of them The Council 
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hopes that this cheque may be of assistance to him 1n continumg 
the useful extra official work he has long been carrying on m 
that locality ” 

The President next handed the Lyell Medal to Prof W H 
Flqwa, FR S fortransmission to Di. Joseph Leidy, FM G S P 
and addressed him as follows —‘‘ Prof Flower,—The Council 
has bestowed on Di J Leidy the Lyell Medal, with a sum of 
252 , ın 1egognition of his valuable contributions to paleontology, 
especially as rggaids his investigations on the Fossil Mammalia 
of Nebrasha and the Sauria of the United States of America 
These vast and, 1n comparison with our own country, but little 
explored territories have for some years past yielded a harvest 
of fossil vertebrate remains of exceeding richness, of which we 
have no example herge How well this harvest 1s being garnered 
by our Transatlantic confrères the flood of memonrs published by 
them during the last quagter of a century bears witness Amongst 
these scientific labourers 1n the paleeontological harvest-field, Di 
J Leidy has held a $premost place Careful in observing, 
accurate in recording, cautious in infeniing, his work has the 
high ment which trustworthiness always imparts, The well-nigh 
astounding number of papers written by him between 1845 and 
1873, amounting to 187, his Reports on the ‘Extinct Vertebiate 
Fauna of the Western Territories,’ his ‘Synopsis of the Extinct 
Mammalia of North America,’ and his ‘Cietaceous Reptiles of 
the United States,’ gestify to the fertility of his pen ” 

In presenting to Prof C, Lapworth, F GS, the balance of 
the Lyell Geological Fund, the President said “Prof Lap- 
woith,—The Council has awarded to you the balance of the 
proceeds of the Lyell Donation Fund 1n recognition of the value 
of your researches into the paleontology and physical structure 
of the older 10cks of Great Britam, carried on frequently tinder 
unfavourable circumstances and to the injury of your health, and 
to aid you in similar investigations Yom papeis on ‘The 
Girvan Succession,’ ‘The Moffat Senes, published in our 
Journal, and ‘The Graptolites,’ and ‘The Secret of the High- 
lands,’ contributed to the Geological Magazine, were the outcome 
of an extrer@@y laborious and detailed exploration of the&istuicts 
to which they refer—an exploration in conducting which you 
spared no pains and shrank from no hardships No one who 
desires to know the structure of these districts can gsafely omit a 
carefftl study of these very instructive papers ” 

The President then handed to Prof. Bonney, FRS, fo 
transmission to Dr J. Croll, a portion of the proceeds of the 
Barlow-Jameson Fund, and said “Prof Bonney,— The Council, 
1n recognition of the value of Dr James Croll’s researches into 
the ‘Later Physical History of the Earth,’ and to aid him in 
further rese@rches of a hke kind, has awarded to him the sum of 
20/ from the proceeds of the Bailow-Jameson Fund Mr Croll’s 
work on ‘ Climat® and Time ın then Geological Relations,’ and 
his numerous separate papers on various cognate subjects, 1n- 
cluding the * Eccentricity of the Earth's Orbit,’ ‘Date of the 
Glacial Period,’ the ‘Influence of the Gulf Stream,’ the ‘ Motion 
of Glaciers,’ ‘Ocean Currents,’ and the * Transport of Boulders,’ 
by their suggestrveness have deservedly attracted muchattention 
In forwarding to Di Croll this award, the Council desues you 
to express the hope that it may assist him in continuing these 
Imes of research ” 

In handing to Prof. Seeley, F R S , a second portion of the 
proceeds of the Barlow Jameson Fund for transmission to Prof 
Leo Lesquereux, FC GS, the President spoke as follows 
* Prof Seeley,—The Council has awarded to Prof Leo 
Le'quereux the sum of “20/, from the proceeds of the Barlow- 
Jameson Fitnd, ın recognition of the value of his researches into 
the paleeobotany of North America, and to aid him ın further 
investigations of a similar kind Prof Lesquereux’s ' Contribu- 
tions to the Fossil Cretaceous and Tertiary Flora of the Western 
Territories,’ published in the ‘Reports of the United States 
Geological Survey,’ aie works which, for ther matter, typo- 
graphy, and illustrations, leave nothing todesne In transmitting 
this award to Prof Lesqueieux, you will convey to him the 
hopes of the Council that ıt may assist him in prcsecuting 
further investigations 1n the difficult bianch of research 1n which 
he has already accomplished so much,” PRA 

The President then read his Anniversary Addiess, in which, 
after giving obituary notices of some of the Members lost by the 
Society ın 1883, he passed in review the=tafincipal work done by 
the Society since the,last Anniversary Meeting, “and finally” 
referred more in detail to some important results obtamed else- 
where in connection with the comparative osteology of the 
Vertebrata, dwelling particularly upon the question of the 


existence in the lower jaw of an unpaired bone occupying, ot 
anterior to, the symphysis—the ‘‘os piésymphysien” of M 
Dollo, the ‘‘mento-Meckelian” of Cope, the ‘‘infertor inter- 
maxilaiy element” of W K Parker,—and upon certain cranial 
and pelvic characters of the Dinosauria 

The ballot fo: the Council and Officers was taken, and the fol- 
lowing were duly elected for the ensuing year *—President Prof, 
T G. Bonney, ERS Vice-Presidents W Carruthers, 
FRS, John Evans, FRS,J A Philips, FR S, Prof J 
Prestwich, F.R.S Secretaries W T Blanford, FRS, 
Prof J W Judd, F.R S Foreign Secretary Warington W. 
Smyth, FRS Treasurer Prof, T. Wiltshire, F LS. 
Council H Bauerman, W T Blanford, FRS, Prof T G 
Bonney, FR S, W Carruthers, F R S, John Evans, FRS, 
Col H H Godwm-Austen, FRS, Henry Hicks, Rev 
Edwin Hill; MA, G J Hinde, Ph D, J Hopkinson, Prof 
T M'Kenny Hughes, MA,J W Hulke, F.R S, J Gwyn 
Jeffreys, F RS, Prof. T Rupeit Jones, F R S, Prof J W 
Judd, FRS, J A. Philips, F.R.S, Prof J Prestwich, 
FRS, F W. Rudler, Waungton W Smyth, F R S, J J.H 
Teal, MA, W Topley, Prof. T Wiltshne, F L S, Henry 
Woodward, F.R S 


Chemical Society, Febiuary 21 —Dr W H Perkin, 
president, ın the chair —The following gentlemen were elected 
Fellows of the Society —L. Archbutt, J H Burland, D Bain, 
W H Barr, R A Bush, P S Chantrell, A, F Damon, H. 
C Draper, T R Duggan, V Edwaids, W. T H Elsley, G 
W Gibson, F W. Harris, T Hilditch, R E Moyle, P 
Morton, W J Orsman, F R. Power, A E Simpson, C W. 
Sutton, H G Shaw, E F. Smith, F W Tompson, A. Tarn, 
and E W Voelcker —The following papers were read —On 
the composition of the ash of wheat grain and straw grown at 
Rothamsted 1n different seasons and by different manures, by Sir 
J B Lawes and Dr J H Gilbert This 1s an extremely 
lengthy paper giving the details of 253 analyses of ashes from 
produce whose history as to growth, soil, season, and manuring 
1s known The experiments are given in three series The first 
gives the results obtained durmg sixteen consecutive seasons 
under thiee characteristically different conditions as to manuring, 
and thus illustrates the influence of the fluctuation of season from 
year to year, The second represents nine different conditions as 
to manuring obtained ın four seasons—two favourable, two un- 
favourable—and so shows the mfluence of characteristic seasons 
wader a great variety of manuiing conditions, The third series 
represents the proportionally mixed produce for the ten years 
1852-61, and again for the succeeding ten years, 1862-71, from 
ten differently manured plots, and thus brings out the influence of 
continuous exhaustion or supply of certain constituents The 
general résults are that the influence of the season on the compo- 
sition of the ash 1s very much more marked than the influence of 
the manure, and that the composition of normally-ripened grain 
1s very uniform and ;n fact only varies ın any marked degree 
according to manure, when there 1s a very abnormal ‘deficiency 
of one or more constituents , the amounts of mineral constituents 
m the straw have a very obvious connection with the supply or 
exhaustion of these constituents in the soil —On the analysis of 
Shotley Bridge Spa water, by H Peile This 1s a chalybeate 
water contaimng 0 0155 grm Fe,O3 per litre as ferrous bicar- 
bonate, I 73 grm sodium chloride, calcium salts, some lithium 
chloride, magnesium biomide and iodide, &c 


Zoological Society, February 19 —Mr. Osbert Salvin, 
F R.S , president, m the chair —Mr, Sclater laid on the table 
and made some remarks on a copy of the lately issued “ Guide 
to the Calcutta Zoological Gardens "—Mr W. T  Blanford, 
F R.S , made some observations on the collection of drawings 
of Himalayan birds lately presented to the Soctety’s hbrary by 
Bran H. Hodgson, FZS —Prof F Jeffrey Bell reai the 
second part of his contribution to the systematic arrangement of 
the Asteromlea In the present communication the author 
treated of the species of the genus Oreaster —A communication 
was read from M Fernand Lataste, C M.Z.S , containing the 
description of a new species of Gerbille from Arabia This new 
species was founded on spggimens living in the Socrety's 
Gaidens, which had been hitherto referred to Gerézllus ery- 
thiurus, Gray M Lataste considered the species to be 
undescribed, and proposed to call it Merzones longifrons —A. 
communication was read from Mr J Wood-Mason, FZS,m 
which he gave a description of anew species of the Neuropterous 
genus Corydalis, The first example of this insect (a female) was 
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captured by Lieut -Col H H Godwin-Austen, F RS, on the 
Naga Hills, north east frontier of India, but male specimens 


had since been obtained The autho. proposed to call this ! reaching Aberdeen about midnight 


species Corydalts astatica —A communication was 1ead fiom 
Dr J Gwyn Jeffieys, F R S , on the Mollusca procmed during 
the Lightning and Porcupine Expeditions 1868-70, forming the 
seventh part of his series of papers on this subject The present 
part comprised the genera from Rzssoa to Acirsa, with seventy- 
four sp cies, of which foutteen were new to science, as was also 
one new genus 


Physical Society, February 23 —Prof F Gnuthnie, presi- 
dent, in the chan —New Members —Mr E F J Love, Mr 
James Grundy, Rev F. J Smith, Mr F R Bawley —Prof 
Silvanus P Thompson read a paper on a new method of making 
resistance coils This consisted in cutting off a piece of the 
wire of which the coil 1s ^o be made, long enough to give a 
resistance some 2 per cent higher — Fiom the formula— 


Shunt — Rr 
R 


Z7 
(where A 1s the rough resistance, and 7 the final resistance), the 
value of a wire wherewith to shunt the first piece in order to 
give the resistance required ıs found A length of wire giving 
this resistance (or, rather, about 2 per cent more) 1s then cut off 
and soldered asa shunt to the first piece Practice shows that this 
method is very quick and accurate — It is useful for shunts unde: 1o 
ohms Prof Thompson also described a new form of ‘‘ meter 
bridge" devised by him The wire 152 m long, and there are 
two wires, one of ares'stance about 1 ohm, the other 8 21 ohms 
Contact 1s made by one or other by a sliding contact with 
vermer attached ‘his arrangement is more convenient than 
the single wire mete: bridge, and allows of higher resistances 
bemg measured, A special switch boaid with an arrangement 
of mercury cups avoids the necessity of tiansposing the coils in 
Foster's method, this being effected by shifting the contact links 
in the mercury cups —Mr R T Glazebiook, F R 5,, explained 
a cam or axle key devised by Mr Shaw to effect the contacts 
necessaiy to transpose the coils by a single movement He 
pointed out that a ceitain pressure was necessary to make good 
contact with mercuy The oidmary way of making coils was 
to double the wne, cut the bight, baie the ends there, 
and soldei a piece of copper across them, which could be 
shifted until the resistance was got Prof G C Foster 
said that the copper links ın mercury cups should iest on th 
copper —Prof Foster read a paper by himself and Mi Pryson 
on the difference of potential required to give sparks in air Let 
V = this difference of potential, Z = length of spark in centi- 
metres, their experiments gaye (approximately) V= 1027 +7 07 
Tables and curves of the sparking distances, potentjals, and 
electric forces in the experiments were given The results were 
got with brass balls 1 35 centimetres ın diameter, a frictional 
machine, and a Foster absolute electrometer WhenZ= 142, 
the electric force giving a spark was 154 76, Z= 284, the 
electric force was 133 35, 01 less than at a shorter distance , 7 = 
497, the electric force was 131 66, Z= 9, the electric force 
was 138 57, that is, ıt began to rise agam —Prof G Forbes 
made a communication on a magnetised chronometer watch 
The watch slowed several minutes a day He found the rate to 
vary with the position of the watch with respect to the cardinal 
points and also in a vertical plane The bar of the balance was 
magnetised and some screw nails He tiaced the variation of 
rate to magnetisation of the spring, the bar, and screws The 
fact that it varied with position suggested that a magnetised 
ship’s chronometer might be made which would integrate the 
course and give a mean course. Messis E Dent and Co had 
fitted a gold spring and a platmum iridium balance to the chrono- 
meter, and rendered it non-magnetisable 


Royal Meteorological Society, February 20 —Mr R H 
Scott MA, FRS, president, in the char —T G Benn, 
Capt C F Cooke, Francis Galton, M A , F R S Prof S.A 
Hill, BSc, Capt A W Jeffery, G Pad, FGS,FRHS, 
R Veevers, H T Wakelam, and E Wells were elected Fellows 
of the Society —The following papers were read —The great 
storm of January 26, 1884, by Welliam Marriott, F R Met Soc 
This storm was iemarkable for its violence and large area, 
as well as for the unprecedentedly low barometer reading 
atitscentre The author has prepared isobaric charts for each 
hour from noon on the 26th to 3a m on the 27th, and by this 
means has tracked the storm across the British Isles, The centre 
of the depression appears to have first reached the north-wes 


coast of Ireland at noon, and passed in a noith-easteily direc- 
tion ove: the north of Ireland and across the middle of Scotland, 
Its 1ate of progress was 
therefore about thirty milesan hour A violent gale was expe- 
rienced all ove: the British Isles, the gieatest hourly Velocity eof 
the wind bemg 68 miles at Valencia at 11 am, 7o miles at 
Holyhead at 2 pm, 63 miles at Falmouth at 3 pm, 69 miles 
at Armagh and sg mies at Aberdeen at 5 pm, 5& miles at 
Greenwich fron 5 to 7 pm, and 76 miles at Alnsvich at mid- 
night Tnunderstorms occured on the south-eastern side of 
the depiession, and travelled acioss the south of Ireland and 
England at the 1zte of about thirty miles an hour The lowest 
readings of tke barometer (reduced to sea-level) yet reported 
were 27 32 inches at Kilcreggan at 8 30 pg , and 27 332 inches 
at Ochteityie, near Crieff at 945 pm In the southern part 
of England, dnectly after the mmumum þad occurred, there was 
a very sudden rise 1n the reading of the baiometei, 1p some cases 
amounting to 08 inch in five minutes Wom an examination of 
previous recoids, ıt appears that there has never before been so 
low a baiomete1 1eading as 27 32 inches, so that this storm may 
be considered as one of the most remarkable that has occuried 
m tke British Islands —The height of the neutial plane of pres- 
sure and depth of monsoon currents in India, by Prof E D. 
Aichibald, M A , F R Met Soc —The sunrises and sunsets of 
November ana December, 1883, and Januai yg 1884, by the Hon 

F A Rollo Rusell, MA, F R Met Soc The author gives a 
very interesting account of all the special features of the remaik- 
able sunrises and sunsets which have been observed from 
November 8 to February 2 The following are stated to be the 
maks distinguishing the peculiar sky-haze from cnrus —1 It 
1s commonly much moie evenly spread over the sky than cirrus 

2 Itis visible (except when very dense or 1n the neighbourhood 
of the sun) oniy about the time of sunrise and sunset Durmg 
the day not the faintest trace obscures the clear azue, whereas 
cirrus becomes more distinct with more daylighte 3 When 
actually glowing with bight colour, ıt loses its wavy appearance 

4 Ithafno perceptible motion, unless perhaps wiftn watched 
through along period § It does not interfere with the clear 
defimtion of the moon or brilhancy of the stars 6 It hes, 
almost withqnt exception, in long streaks, stretchmg from 
betw een south-south-west and west south-west to between north 

noith-east and east-north-east 7 Its radiant point lies, not on 
the houzon, bit “ar below it 8 If both cirius and sky-haze 
be present, the sky-haze begins to shme with a red light soon 
after the cirrus has ceased to glow above the western horizon 

When cirrus 1s present, however, there 1s in general a reaction 
of effects 9 The sky haze 1s destitute of the fibrouf twists and 
angular braacnes of cirrus, and, since the sunljglg leaves it in 
regular progression, it must be stratified at tiff same uniform 
level ro It has always been visible on every clear day for 
more than two months, and has been quite independent of wind 
and weather 


Entomological Society, February 6 —Mr J W Dunning, 
president, in the chau —The President nominated Sn S S 
Saunders and Messrs P P Pascoe and R Meldola as vice- 
presidents for the ensuing year Two new membeis were elected 
—Mr P Crowley exhibited specimens of Castnza eudesnia, with 
eggs, larval galleries, and pupee —Mr. W F Kirby exhibited a 
coloured photograph of an abnormal specimen of the genus 
Samus which had been bred by M Alfred Wally —Mr H T 
Stainton 1emarked Qn the food of the larva of Aglossa pin- 
guinalis —The Secretary exhibited photographs of the female of 
Aypocephaus arnatus, and read some notes on the subject by 
Dr Sharp —Mi F P Pascoe exhibited a collection of Cwci- 
onide from New Guinea —The President made some remarks 
on the attemp: to mtroduce humble-bees into New Zealand He 
also called a:tention to the disappearance of many common 
butte: flies and moths from the neighbourhood of Huddersfield, 
upon which a discussion ensued, the opinion of most of the 
speakers bemg that butterflies were rapidly becoming much 
scaicer in England than they used to be —The Secretary 1ead a 
report from the Committee appointed to inquire into the alleged 
occurrence of Phylloxera in Victoria, confirming its presence in 
that colony —Mr J W Douglas communicated a description of 
a new species of O.Zz:a from Monte Custo —Sw S S 
cSaunders cemmumeattd further notes on the caprification of 

domestic figs . 


. 
Anthropological Institute, February 12 —Mr John Evans, 
F RS, vice-mesident, m the chair —The election of Mr Joseph 
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Fothergill, FR GS, was announced —Mi Park Harrison 
exhibited some remains found last year in Castlefield, Wheatley, 
by Mr E Gale, the occupier of the land The skulls were of 
two types, and belonged to subjects who have been interred foi 
the most part ın a flexed oi contracted position, but some at full 
length ‘Th®objects associated with the shulls were also diverse 
Amongst those lent by Mr Gale were an unusually long and 
narrow spear-head and the boss of a taiget with 1ivets orna- 
mented with tinned studs, such as have been found elsewhere 
in Oxfoidshnee Other objects excavated at the expense of the 
late eminent archeologist, Mr J H Paike:, and given by him 
to the Ashmolean Museum, which he had intended to send, were 
not exhibited, owing to his lamented death Mr Hanison 
thought the remains at Wheatley dated from the time of the 
extension of the kmgdgm of Mercia to the Thames Dr Garson 
1s preparing a description of the cranial peculiarities of the 
skulls —Mr Worthington G Smith. exhibited two skulls of the 
Bronze Age from a tumulus at Whitby —Mi Henry Prigg ex- 
hibited two Paleolithic emplements and a fragment of a human 
skull from Bury St Edmund's —Mr. R Morton Middleton ex- 
hibited some human bones from Morton, near Stockton —Mr 
John T Young read a paper on some Paleolithic fishing 1mple- 
ments from the Stoke Newington and Clapton gravels Mr 
Young exhibited a laige collection of flints of various sizes, 
which he considered had been manufactured for use as fish- 
hooks, gorges, andesinkeis, some of them showed evident 
traces of human workmanship, and the papel gave rise to an 
animated discussion —Miss A W Buckland read a paper on 
traces of commerce 1n prehistoric times, in which she urged that 
the similarity of three cups of gold discovered, one in Cornwall, 
another at Mycenæ, and the third ın the Neciopolis of old 
Tarquinu, might be taken as evidence of the existence of com- 
mercial relations between Etruria and Ancient Britain —A paper 
= read on a human shull found near Southport, by Dr G B 
arron. 


. 

Institution of Civil Engineers, February 26 —SirJ W. 
Bazalgette, €9B , president, in the chair ~The paper rgad was 
on hydraulic propulsion, by Mr Sydney Walker Barnaby, 
Assoc M Inst C E 

EDINBURGH 


° 
Royal Physical Society, February 20 —Ramsay If 

Traquar, M D , F R.S , president, m the chair —The follow- 
ing communications were 1ead —On the geological structure 
and age of the Harz Mountains, by H M, Cadell, BSc, of 
HM Geological Survey of Scotland, a continuation. of his 
former paper The ocks of the Paleozoic core of the region 
had been dePosited ın an area subject to occasional volcanic out- 
bursts Therogygere many patches of diabase on the Lower 
Harz which were usually associated with rochs of Heicynian 
age, and were regarded by German geologists as portions of 
interbedded sheets Mr Cadell believed they were intiusive 
sheets and bosses of later date, and gave as lus reasons that (1) 
the adjacent strata were metamorphosed by heat on all sides, 
(2) the diabase sometime» cut obliquely through the sedimentary 
stiata , (3) there was no tuff associated with these diabases as 
there was with the true interbedded lavas of the Harz, (4) these 
diabases did not, like the contemporaneous volcanic rocks, occur 
as continuous sheets, but were found 1n isolated patches lıke the 
intrusive diabases of the Scottish Midlands The Whuntill of 
Noithumberland was cited as an example of an intrusive sheet 
which, like some of those on the Harz, kept on nearly the same 
horizon for considerable distances, but was ftot on that account 
alone to be regarded as interbedded The first great break in 
the deposition of the Harz 10cks took place `n the middle of the 
Carbonifei ous period at the time of the uiuption of the Brockeu 
guante The metalliferous vems of Clausthal and St Andreas- 
berg were all in faults traversing the culm stiata and the granite, 
but were truncated by the Zechstein, which 1ested unconformably 
on the flanks of the Harz, and were therefore of Permian age. 
The Harz was bare during the Coal-measure and Permian 
periods, as conglomerates of Harz fragments were found in these 
strata During the Secondary period the whole region appeared 
to have remained submerged, but the huge fault which, bounded 
the north side of the Haiz and inverted the whole of the 
Secondary rocks showed that the final A had begun at 
the close of the Cietaceous period — Remarks on, the genus 
Megahchthys (Ag ), wish description of a new spectes, by R H 

Traquar, MD, FRS This speeimen was found at Buidie- 
house, and was believed to be a different species from the Aega- 


Achthys of the Coal-measuies —O1 the principles of classification, 
by Prof J Cossu Ewart, M D —On the occurrence of an adult 
specimen of Sabine’s gull (Zarz+sas:nz) 1n Scotland, with exhi- 
bition of specimen, by Mr E Bidwell Thi, was a male bud 
shot last autumn on a loch 1n Mull, and 1s said to be only the 
second specimen of the bird in a mature state known to have 
been found in Europe Immature specimens of this rare bird 
have occasionally been met with on the west coast of Irelind, 
but its home is on the borders of the Aictic region In connec- 
tion with this, Mr Harvie-Browr, F Z S , made some interest- 
ing remarks on the migiation of birds 


PARIS 


Academy of Sciences, February 25 —M Rolland in the 
chair —Notice of the scientific labours of the late M Th du 
Moncel, by M Edm Becquerel —A second communication on 
hydrophobia, by MM Pasteur, Chambeland, and Roux The 
results are reported of furthe: experiments on dozs, 1abbits, 
poultry, sheep, monkeys, and other animals who were inoculated 
with the virus, chiefly by trepannmg The object of the opera- 
tjon was to asceitain how far immunity could thus be secured 

vanst abies communicated by mad dogs As many as twenty- 
thiee dogs have by the process been 1endered absolutely safe 
from the effects of the virus in whatever way and in whatever 
quantity administered To make the whole species in this way 
free from the disorder would affnd a practical solution of the 
question 1n a prophylactic sense, for human beings are never 
affected by 1abies except from virus proceeding directly or m- 
directly from dogs —On the equilibiiums established between 
chlorhydric and fluorhydric acids, by MM. Berthelot and Guntz — 
Geneial considerations on the distribution of plants in Tunis, and 
on their chief botanical affinities, by M E Cosson —On the quan- 
tities forming a group of nomons analogous to the quaternions of 
Hamilton, by M Sylvester —Note on the chief inventions of 
the Geneve«e watchmaker, G A Leschot, who died on Feb 4, 
by M D Colladon  Leschot was the first to suggest the use ot 
carbonado (fragments of Brazilian black diamonds) for piercing 
rocks and tunnelling —Memon on atmospheric movements above 
barome@ric depressions and risings , schemas deduced from the 
results of the work of Huldebrand-Hildebrandsson, entitled 
**On the distribution of the meteorological elements about 
the barometiic minima and maxima,” by M A  Poincaré,— 
Résumé of the observations made at Cape Hoin on atmo- 
spheric electiucity, by M Lephay — Determination of the proe 
portion of carbonic acid present ın the air effected by the 
mission to Cape Horn, by MM. A Muntz and E Aubm 

From these observations 1t appeais that the quantity of carbonic 
acid present ın the atmosphere at Cape Horn ıs only about 2 56 
1n 10,000 zolumes of air, as compared with 2 84, the average in 
Europe —Observations of the Pons-Brooks comet made at the 
Observatory of Marseilles, by M Borrelly —On the appendices 
to the nucleus of the Pons-Brooks comet, by M P Lamey.— 
On the red glows obseived at sunset and suniise during the mild 
winter of 1876-77, by M P Lamey —On the rosy, crepuscular 
after-glows recently observed at Buenos Ayres, by M. Beuf — 
On a sudden earthquake-wave observed on January 14, at 
Montevideo, by M Beuf At 7 30am the water suddenly fell 
several feet, and then rose ın two successive waves about 
15m above the ordinary sea-level The disturbance seems 
to have been quite local, and was not felt at Buenos 
Ayres on the opposite side of the estuary —On the cal- 
culation of the diurnal rotation of the sola spots, by 
M  Pansiot, — On the hyperfuchsian groups (mathematical 
analysis), by M. H Poincaré —-On the propagation of a uniform 
shock communicated to a gas inclosed in a cylindrical tube, by 
MM Sebert and Hugoniot —On the lowenng of the freezing- 
point of solutions of alkaline salts, by M F Raoult — Heat of 
formation of the chloride and oxychlondes of antimony, by M 
Guntz —On the heat of formation of the oxybromides of mercury, 
by M G Avsdré —Synthesis of the pyridic and piperidic bases, 
by M A Ladenburg —On the addition of the chloride of 1odine 
ICI to monochloruretted ethylene, CH, = CHCl, by M_L Henry. 
—New reduction of the carbamate of ethyl, by M G Arth 
Onethyl and the ety nee gece of ethyl, by M A Held 
—On theaction of bromuretted ethylene on benzinein the presence 
of chlorine of aluminium, by MM Hanuot and Guilbert —On the 
action of rennet on milk, by M E Duclaux —Researches on 
the fermentation of farmyard manure, by M U Gayon —Ex- 
perimental researches on rabies, showing (1) that birds are hable 
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to be attacked, (2) that they 1ecovei spontaneously, by M P 
Gibie. —Note on the electiic reaction of the sensory nerves of 
the skm in ataxic animals, by M M Mendelssohn —On the 
treatment by electiicity of the elephantiasis prevalent amongst 
the Arabs, by MM Moncorvo and Silva Araujo —On the 
poison of the toad and other batrachians, by M G Calmels — 
Un the sexual differences of the Cos beus bifasciatus, and on the 
pretended eggs of this coleopterous insect injurious to the ever- 
geen oak, by M. A Laboulbéne —On the comcidences ob- 
served between the solar phenomena witnessed in 1831 and 1883, 
byM, A Witz 
BERLIN 


Physiological Society, February 1 —Dr W Wolff had had 
Occasion to make an intimate study of the electrical plates of the 
torpedo, in the course of which he came upon a seres of facts 
which served to explain the still very diverse views of authors on 
the structure of the electrical organ, and so confirmed his con- 
ception of the subject The electrical organ of the fish in 
question consists, as 1s well known, mostly of hexagonal 
columns extending fiom the doisal usually to the ventral side, 
though occasionally not so far They were embedded ın sheat 
of ligamentous texture, in which were found the nerves and vessels 
of the organ, and consisted of single plates of 0 012 millimetres 
thickness piled one above the other, without any intermediary 
substance, detached cells of connective tissue, each with two 
or three fine offshoots, were now and again found between 
the plates, which themselves, in the main consisting of elastic 
fibres, were easily capable of bemg coiled in at the edges 
In the plates, between the fibres were found detached 10und 
granules of a diameter equal to the thickness of the plates These 
granules were for the most part enveloped each m a transparent 
sheath On the lower side of the plate were seen punctiform 
organs consisting of small, powerfully 1efracting granules of a 
semi-liquid gelatinous consistence Hitherto they had been foi 
the most part regarded as the terminal organs of the nerves, and 
in the descriptions given of them by different authors the most 
diverse structures were imputed to them According to Dr 


Wolff, however, these weie all accidental productions 'The 
granules had no relation whatever to the nerves, tlfür only 
function being probably that of making the plates cohere The 


nerves ran m the sheaths of connective tissue belonging to the 
columns, and there split up into bundles of primitive fibers 
bending each to a single plate, in order to spread out on its 
lower side, dividing, as they constantly did, ın a dichotomgus 
manne. Soon the medullary skeath termmated either at a 
drviding spot or ın the course of a twig, end all that remained 
was but the axial cylinder with the Schwann sheath, The 
dichotomous partition having been pushed forward to the most 
delicate filaments capable of being recogmsed, the Schwann 
sheath passed over into the membiane of the plate, while the 
axial cylinder m all probabihty came suddenly to an end — 
Prof Kronecker handed ın a treatise for the Proceedings, m 
which he rebutted as unjustifiable the claims of priority advanced 
by M Arlomg in Paris against Herren Kronecker and Meltzer 
1n the matter of the stoppage of the movements of swallowing — 
Dr Mol gave a report on changes occurring in the cortex 
of the cerebrum ot guinea-pigs, which he had observed after 
cutting through the capsula interna of the thalamus Conjectures 
he had made on the comse of the fibres in the cerebrum led him to 
cut through the fibrous courses of the corona (Stadbkranz) 
radiating from the thalamus and running to the cerebrum at a 
pomtas fai as possible fiom the cerebral cortex, and aftei a 
considerable tıme to examine the changes that had been produced 
in the cortical tissue in consequence of this cuttmg By this 
examination he found that a large part of the fine filaments of 
the cortical substance had degenerated and faded away A 
part of the ganglia, on the other hand, had continued un- 
changed, while another part had been essentially altered Alto- 
gether Dr Mceh distinguished m the cortex fom species of 
ganglia (1) round, (2) fusiform, (3) pyramidal, @nd (4) small 
and round, with short appendages The first two, slightly 
tinged with colourmg matter, remained unchanged on the side 
operated on, and like those on the sound side The pyramidal ' 
and caudated cells, on the’ ot¥gr hand, which were stiongly | 
tinged with colouring matter, had shrunk on the side operated 
on, and were greatly altered from those on the sound side 
From this Dr Moli concluded that there was a centripetal pro 
pagation of the degeneration from the cut fibres to their central 
ganglia —Dr J. Munk took a survey of the various views held 
on the resorption of fat, and called to mind that ın former experi- 


ments he had de-nonstiated how sebacic acids might, 1n the process 
of nourishment, take the place of neutral fat, but that even ın the 
chyle neutial fats were alone to be found By many physiologists 
the absorption cf neutral fats fiom the food was disputed, and it 
was sought to derive the whole deposition of fat from decom- 
posed albunen Dr Munk considered the a gumtnts addyced 
1n support of this view as not pertinent, and had repeated the 
fundamental experiment, which consisted m the absorption of a 
heterogeneous, and therefore easily demonstrable, peutral fat 
He gave a dog, which through a long course o$ starvation had 
lost almost all the fat of 1ts body, a large quantity of rape seed, 
and only so much albumen as was just necessary for the pieserva- 
tion of its hfe After having been kept on this artificial food 
for a length of time, the dog was killed, and the fat of the skin, 
togethe: with that of the ventral cavitys gras melted in one lot, 
and compared with the fat of a dog that had been normally fed 
The very appearance of the two kings of fat under the tem- 
perature of the sitting-room was greatly different, The fat of 
the dog fed on rape seed was clear and fuid, and had but a little 
sediment of a fumer fat, while the fat of the normally fed dog 
formed a soft opaque mass Chemically analysed, the first 
yielded some 8c pei cent of sebacic acid, while the normal fat 
contained but 68 percent of sebacicacid Finally, Dı Munk was 
able to demonstuate the presence of erucic acid in the fat of the 
rape seed fed dog, though 1n a somewhat impure state, a fact 
which conclusively proved the absorptiog of rape seed, and 
therefore of alimental fat Dr Munk stated that at the next 
meeting of the Society he would communicate further experi- 
ments 1egai ding the formation and deposition of the fat in the 
animal body —After them addresses Dr Wolff and Dr Moeh 
gave demonstrations in the demonstrating hall of the Physiologi- 
cal Institute 
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POLISH BONE CAVES 


The Bone Caves of Ojcow zn Poland By Prof Dr Ferd 
Romer ‘Translated by John Edward Lee, FGS, 
FSA, Author of “ Isca Silurum," &c , Translator of 
Keller’s “Lake Dwellings,” Merk’s “ Kesslerloch,” &c 
(London Longmans, Green, and Co, 1884 ) 


RANGE of “Oolitic hills, extending, m a north- 
westerly diregtion, from Cracow in Galicia to 
Czenstochau in Russian Poland, a distance of about 
fifteen German mile$, contains the caverns termed, as we 
learn from the title of the work placed at the head of this 
article, * The Bone Caves of Ojcow,” from a town of that 
name within the Russian frontier, and about three German 
miles north of Cracow These caverns first attracted 
scientific attentien from the fact that ther deposits, 
worked for manure, were found to be rich in bones Prof 
Romer visited them first in 1874, and, having obtained 
funds from the Royal Prussian Ministry of Instiuction, 
and subsequently from the Royal Academy of Sciences at 
Berlin, the work of investigation was begun in 1878, and 
carried on, at intervals, to the summer of 1882 

The facts disclosed, with speculations respecting them, 
were embodied in a. work apparently published early in 
1883 , andere can be no doubt that, by prepariag and 
publishing the translation now before us, Mr Lee has 
added to the obligation unde: which his previous labours, 
both,as author and translator, have laid Engish readers 
The volume is enriched with twelve admirable plates, a 
charming Woodburytype frontispiece, exhibiting a mag- 
nificent skull of Ursus speleus, and a useful sketch-map 
of the situation of the bone caves 

The cavgrns investigated were nine in number , and it 
must be stated here that, fiom 1873 to 1879, Count 
Jobann Zawisza*of Warsaw had with great care carried 
on researches in two of them—the Lower and the Upper 
Caves of Wierszchow, to the former of which he gave the 
name of Mammoth Cave 

The following brief statements respecting the caves 
themselves must suffice — 

The Cave of Jerzmanowice, about 1 German mile 
west-south-west from Ojcow, and the largest of the sertes, 
1s about 230 metres long, tortuous, made up of a series of 
small grottoes connected by narrow Passages, and famous 
as the richest of the caves in its paleontological and 
archaeological relics 

The Cave of Kozarhia, about 6 of a German mile west- 
north-west from Ojcow, measured about 59 metres long, 
had a large entrance, and was rich ın remains of mammals 
and of human industry, of which the greater part had 
been found, and unfortunately dispersed beyond recovery, 
before Prof Romer’s researches began 

Near Wierszchow, almost on the frontier of Russian 
Poland and Galicia, rather more than 1 German tatleedue 
south from Ojcow, there are two caverns known as the 
“Lower” and the “Upper,” the ferner being Count 
Zawisza’s Mammoth Gave, as already stated The Lower 
Cave ıs about 19 metres long, $3 metres wide, has two 
narrow lateral ramifications, and 1s about 577 metres from 
the Upper Cave * 
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The Cave of Zbójecka, about 2 of a German mile 
south-west from Ojcow, 1s very low at the entrance, but 
expands at once into a tolerably high arched space, 
whence two bianches are sent off » that on the right 
being 129 metres long and 4 wide, while that on the left 
1s but short 

The Cave of Czajowice, a shoit distance south of that 
Just mentioned, is about 165 metres long Its stalagmites 
are more considerable than those of any of the other 
caverns, attaining in some places a foot in thickness 

Sadlana Cave, about 5 of a German mile north-north- 
west from Ojcow, and the most northerly of the series, 
has four entrances, and throws off two lateral branches, 
which, being blocked up with stones, have not been 
examined 
è Bembel Cave, about 1 German mile South-west from 
Ojcow, 1s of but small extent 

Gérenice Cave, about 3 German miles west-south- 
west from Ojcow, the most westerly of the series, and on 
the frontier of Russian Poland and Galicia, 1s so very low 
that a man can rarely stand erect in it, and has two 
entrances about 40 metres apart 

An oolitic floor appears to be very seldom reached in 
any ofthem They generally contain a deposit of angular 
pieces of oolite, from an inch in diameter to the size of the 
fist, mixed with dark brown calcareous clay, and attaining 
in some cases a thickness of 6 or 8 feet A few blocks of 
oohte, some of them containing several cubic feet, are 
occasionally met with in the deposit, and it is believed 
that tle entire mass was derived from the walls and roof 
In most of the caves there are honzontal layers of 
coarsely crystalhne stalagmute, varying from a few inches 
to upwards of a foot ın thickness 

«All the caverns have yielded bones, occurring sometimes 
under the stalagmite and not unfrequently embedded within 
1t, and most of them have entirely lost their gelatinous 
matter An entire infra-human skeleton has never been 
found, ner does there appear to have been anything like 
even a distant approach to it, indeed, except 1n one solitary 
case, the two rami of every lower Jaw were separated 

Few, probably none, of the caves have received an ex- 
haustive scientific exploration, and it 1s stated of most ot 
them that they have only been very partially examined 
Unfortunately, as we learn from Prof Romer, it cannot 
be always positively stated from which bed the specimens 
were taken , “but,” he adds, “the case 1s the same with 
most of the caves which have been excavated in Germany ” 
We agree with him that this could only have been avoided 
by carrying the work on quite slowly and with great pre- 
caution under the continued superintendence ofa scientific 
manager, and we venture to add that such a price would 
have been well worth paying It must be stated, how- 
ever, that Count Zawisza, having mainly devoted himself 
to one of the caves, in which the daylight was available 
for the whole work, and on which he appears to have 
spent at least portions of seven years, was able to note 
the exact situation of each specimen. 

The caverns yielded remffhs of fifty species of mam- 
mals, twelve of birds, and two of reptiles All the birds 
belong to species still inhabiting the Buttish Isles as wel] 
as continental Europe, with the possible exception of 
very scanty relics of the genera Eméberzza and ftirundo, 
and may be dismissed with the remark that they are 
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usually represented by a single specimen only The 
1eptile remains consist of one huineius of the common 
frog, and numerous bones of toads, the species being 
undetermined 

The mammalian remains include those of thirty-two 
species familiar to explorers of British caverns The 
remainder belong to twelve species forming part of the 
existing British fauna, including the domestic cat , thiee 
iecent European, but not British, species, and three un- 
dete: mined species of the genera Capra, Ovis. and Sus 
On the other hand, certain forms foi which some British 
caves have become famous aie totally umepresented in 
the Oycow list, such as Ursus priscus, Gulo luscus, 
Machairodus latidens, Cervus megaceros, Ovibos mos- 
thatus, Bos longifrons, Hippopotamus major, Elephas 
aniiguus, Lagomys speleus, and Castor fiber Nota smgle 
species appears to be repiesented by remains found ın all 
the caves, and only one—the cave bear—b, those found 
in eight of them Twenty-two of the species—nearly one- 
half of the entire number—are 1estiicted to one, not the 
same, cave 

The remains of the cave bear were not only more 
widely distributed in the caves, but were far more numer- 
ous than those of any of the othe: mammals, especially 
in the lowei levels of the deposit The Cave of Jerz- 
manowice alone is believed to have yielded fully 4000 
canine teeth of this species, representing, of course, 1000 
individuals at least The animals weie of all ages, from 
the sucking cub to a patrarch whose skull measured 
about r9 5 inches long and 12 inches bioad acfess the 
zygomatic arch The brown beai appears to have been 
represented by remains of one individual only, found in 
the Mammoth Cave, which also yielded bones and teeth 
of the gieat pachyderm from which it was named Refcs 
of this species were disinterréd in four other of the caves, 
and it was concluded from the occurrence of numerous 
ivory tools that mammoths must have existed 1n consider- 
able numbers The woolly rhinoceros was fouad only in 
two caverns, and its 1emains do not appear to have been 
abundant The cave hyzna was apparently very httle, if 
at all, more prevalent, as ıt was represented ın no more 
than three of the caves Next to the cave bear, no 
animal was more generally distributed than the remdeer, 
whose relics occurred 1n six of the caverns—a distinction 
also reached by the common fox Count Zawisza’s 
researches have led him to the conclusion that the 
distinction between an older mammoth period and a 
more recent reindeer period, as made out from the re- 
searches 1n France, will not apply to these Polish caves 

The traces of man were numerous and varied, consist- 
ing of parts of his skeleton, heaiths, and implements of 
various kinds Hus bones were found in seven of the 
caverns, and several skulls were met with in five of them, 
but, unfortunately, the 1emams of the animals lying with 
them were not im all cases accmately noted Some of 
these relics were nea1 the surface, otheis lay deeper, and 
some were covered with a thick bed of stalagmite <A 
“skeleton,” pressed againS® the side of the Czajowice 
Cave, was more than a metre below the surface, and in 
the Górenice Cave several skulls were also found close to 
the sides From a report by P10f Virchow, to whom the 
skulls have been submitted, it appears that some of them 
are dolicocephalic, others mesocephahc, that there is 


NATURE 


| polar fox, and remdeer 


[March 13, 1884 


some doubt whether they are of the same age as the 
deposit contaming the implements of the most ancient 
inhabitants , and that there 1s no pecuharitymdicating 
any very high antiquity, nor any essential difference in 
the forms of the skulls from those of the present mha- 
bitants of Poland . 

The hearths, which occurred 1n six of th® caves, were 
1n some instances one above another with a thick mass 
of deposit between them , and some of them contained 
bones of ox, reindeer, mammoth, boar, and cave bear 
mixed together, broken artificially, atti blackened by fire 

Flint implements and “cores” appear to have been 
found in all the caves, and Count Zawisza, m has Mammoth 
Cave alone, disinterred about 2006 The raw material- 
was no doubt obtained from the Upper Oohtic Limestone 
of the district, m which flint nodules abound The author 
speaks of the tools as being ‘‘ Paleolithic” ın all cases, 
but this must probably be understood as a synonym for 
“unpolished,” and not taken necessarily 1n a chionological 
sense in all cases, It must be stated, however, that one 
flint tool was found with a vertebra of the cave bear in 
the same bed of firm crystalline stalagmite 

Of other stone tools, two axes were met with, one in 
each of the Wierszchow Caves one, made of serpentine, 
was perforated to receive a helve , the other was of diorite 
They were the only polished stone tools the caverns 
yielded Several roundish cuboidal stones, she size of a 
man’s, fist, and believed to be “ corn-crüshers," were 
found One of these also was of diorite There were 
also “polishing stones,” or ‘‘rubbers,” some of fine- 
grained sagdstone and others of black clay slate, éppa- 
rently used for finishing bone tools 

Two glass beads, with inlaid threads of clear-coloured 
glass, were found in the Kozarnia Cave, and from then 
gieat depth in the deposit a considerable antiquity 1s 
claimed for them — It 1s believed they must hgve been of 
foreign origin The Zbójecka Cave yielded three amber 
beads, rather flat, not quite symmetric: smoothed 

Of artıcles made of bone, there were rods artificially 
sharpened at one end, and, in some cases, perforated at the 
other, a knife made of a lower tusk of boar, a canine 
tooth of bear artificially perforated at the lower end, a 
stout needle having a large eye, straight hollow bones of 
birds, cut transversely at one end and broken at the 
other a straight rod of ivory sharpened at both ends, 
and as “round as if turned in a lathe”, perforated teeth, 
including one of boar (ground flat on one side), wolf, fox, 
and elk , four imperfectly rounded and smoothed beads , 
and seven ivory rods, compressed and lancet*shaped, the 
largest a foot long and 15 inch in greatest breadth 
These 10ds were all found in one and the same bed, which 
contained charcoal, rough flint tools, and bones of wolf, 
Long bones, broken artificially 
lengthways, were found in great numbers, as well as pieces 
of antlers having cut surfaces 

One fragment of the shell of Cypreæa tigris, an Indian 
Ocean species, presented itself It is supposed to have 
been obtained by the Cave-men by barter 

Pottery occurregean nearly every cave and at all levels 
The lowest, roughly hand-made, glightly burnt, and un- 
glazed, included part ofea pot-like vessel, so porous as to 
render 1t improbable that ıt could have been intended to 
contain any hquid Among specimens of later date, and 
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better, though still rough, workmanship, was a small ; fying the various poisons, will be found invaluable to the 
pipkin-hike vessel, with its handle perfect. Some of these | analyst , and his only difficulty will be the choice of one 
pieces wese roughly and simply ornamented Specimens | OUt of the almost innumerable methods given for the 
from the uppermost level were clearly more modern separation of a single poison, say cM Stage ON 

Three of the caves yielded dark giay or black spindle- sce 175 
whorls of burnt clay, of fairly good workmanship 

The metal"objects included a bronze fibula and ring, a 
silver com supposed to be about the year 140, and non 
arrow- and lance-heads of medizeval form 

We are grateful for this contibution to the paleon- 
tology and anthroBology of Europe, and are encouraged 
by it to entertain the hope that Prof Romer may be 
enabled toe make arrangements for the complete and 
systematic exploration of at least one of the Ojcow caves 
at present untouched , and that sufficient means may be 
at his disposal to place the work under continued scientific 
superintendence 


Informe Official de la Comzston cientifica agregada a 
estado mayor general de la Expedicion al Rio Negro 
(Patagonia) realisada en los meses de Abril, Mayo, y 
Jumo de 1879, bajo las órdenes del General D Julio A 
Roca Entrega I Zoologia (con 4 laminas) Part i 
4to, 168 pp (Buenos Ayres, 1881 ) 

IN 1879 the Government of the Aigentine Republic 

despatched an expedition to the southern confines of 

their territory foi the suppression of the hordes of Indians 
that had foi many years previously rendered the district 
of the Rio Negro unsafe to travellers and to settlers 

Under the command of General Roca these marauding 

eavages were successfully driven off to the south of the 

Rio Negro, and a new frontier, which they aie not 

allowed to cross northwaids, was established General 

Roca (whose excellent example on this occasion it would 

be well if some of the Governments of Europe would 

follow) having invited a commission of scientific men to 

accompany his expedition, Dr P G Lorentz and Mr G 

Niederlein were sent with him as botanical collectors, 

and Heu Schulz, Inspector of the Zoological Museum of 

Cordoba, as zoologist The results of the last-mentioned 

naturalist’s labours are contained in the volume now 

before us, which has been piepared by Dr A Doering, 

with the assistance of Dr Berg, Dr Holmberg, and D 

Enrique Lynch Arribdlzaga, and is highly creditable to 

the youthful Academy of Natural Sciences of Cordoba, 

to whom, it would appear, the task of working out the 
scientifec collections was intiusted 

Dr Doering commences his labours by a chapter of 
general observations upon the fauna of the newly occupied 
territory, which he divides into fom f" zoogeographic 

zones"—(1r) the region of the Southern Pampas, (2) 

the river-region of Northern Patagonia, (3) the central 

mountain region , and (4) the eastern slopes of the Cor- 
dillera The two last regions being very httle known and 
not having been traversed by the expedition, are not dis- 
cussed in the present essay, but the two former are sub- 
divided into minor districts, and the principal zoological 
characters of each of their subdivisions are pointed out 

Lists are also given of the principal mammals, birds, 

amphibians, and Jand-mollusks that are chiefly peculiar 

to the different districts 

Dr Doering’s instructive “zoogeographical” essay 1s 

followed by the systematic portion of the volume, in which 
the vertebiates and land-shells are treated of by the same 
naturalist, while his colleagues, Dr Berg and Dr Lynch 
Arribálzaga, have worked out the insects, and Di Holm- 
berg the arachnidans We have thus before us an excel- 
lent basis for a fauna of this hitherto httle-known poition 
of the great Neotropical Region, which does credit ahke 
to the Government of the Republic which instituted the 
investigation, and to the Academy of Natural Sciences 
of Cordoba, unde: whose auspices the work has been 
elaborated 





OUR BOOK SHELF 


Peonons. thew Effects and Detection By Alex Wynter 
Blyth, MRCS (London Charles Griffin and Co, 
1884) 


| 
| 
| 
| 
] 
Tuis elaborate volume forms a pait of the second 
edition of the author’s treatise on “ Practical Che- 
mistry," which has been wisely split up into two volumes, 
one on ‘‘Foods,” the other on “Poisons” Mr Blyth’s 
experience ae a health-officer and public analyst guarantees 
that his conclusions aie laigely based on actual practice 
as a toxicoM¥ist , and the book will be found to abound 
in records of his own experiences 

But Mr Blyth 15 also an accomplished hnguist, and his 
book pears ample evidence of extensive readPng, and a 
wide acquaintance with the European literature of toxi- 
cology Almost every page teems with references to 
original memoirs ın the French, German, and Italian 
languages, and this circumstance alone would render it 
an indispensable work of reference to be placed in the 
lbialy of wvery tox:cologist But ‘‘ Poisons” has other 
and distingutsbine merits 

The general reeder will find the introductory chapter on 
the old poison-lore of great interest, and replete with many 
but little known facts and fables relative to the history of 
poisons and their secret administration Following on 
this we find a succinct account of the giowth and deve- 
lopment of the modern methods of chemically detecting 
poisons, at the end of which nearly three pages are de- 
voted to a bibliography of the chief works on toxicology 
of the present century, m which we miss any reference 
to one of the most complete treatises on poisons extant— 
that forming the bulk of the seventeenth volume of 
Zremssen’s “ Cyclopeedia of Medicine” 

In giving a scientific definition of a poison, Mr Blyth 
somewhat efngmatically remarks that “The definition of 
a poison, in a scientific sense, should be broad enough to 
comprehend not only the human race, but the dual world 
of life, both animal and vegetable ” He finally defines a 
poison thus —“ A substance of definite chemical compo- 
sition, whether mineral o1 organic, may be called a poison, 
1f ıt 1s capable of being taken into any living organisms, 
and causes, by 1ts own inherent chemical nature, impau- 
ment or destruction of function” He excludes the 
bacteroid bodies met with in ceitain diseases, but appa- 
rently ignores the views of those observers who are of 
opinion that these organisms form or excrete true poisons 
of definite chemical constitutions Tu è 

A novelty in the wogk is the devotion of a section to 
what are termed “ life-tests,”z e theidentification of poisons 
by their effects on hving animals This, and the elaborate 
instructions given or the authority of various writers, as 
to the methods to be adopted for separating and identi- 
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[The Editor does not hold himself responsible for oprnrons expressed 
by Jas correspondents Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No noticets taken of anonyngys communications 

[Zhe Editor us gently requests correspondents to keep their letters 
as short as possible The pressure on his space ts so great 
that «t 1s empossible otherwise to wnsure the appearance even 
of communications contanung wnteresting and novel facts ] 


Instinct 


IN his letter under this heading m last week's NATURE (p 
428), Mi Romanes says that I zow admit that the actions of 
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animals testify to some corresponding mental states If he will 
lundly efer to my original paper he will find that my views have 
not undergone the change he implies, for I then wrote “We 
have therefore grounds for believing that, running parallel] to 
the neuroses of animals, there are certan psychoses" , and 
again — *' Animal minds are also ejective , they are more or less 
distorted rmages of our own minds", and, 1n my * Conclusion,” 
«While fully admitting the great interest that attaches to the 
study of the inferred mental faculties of the higher brutes,” &c 

Were I to take his concluding remark seriously, and say that, 
if I were the only individual to hold the view that the mental 
life of animals cannot be the subject-matter of a science, this 
would not prove my view untrue, Mr Romanes would smile at 
my want of appreciation of his powers of sarcasm I content 
myself with drawing Mr Romanes attention, and that of your 
1eaders, to the following quotations ftom Prof Huxley’s volume 
on the Crayfish —‘‘ Under these cucumstances it 1s really quite 
an open question whether a crayfish has a mind or not, more- 
over, the problem 1s an absolutely wnsoluble one, masmuch as 
nothing short of being a cayfish would give us positive assure 
ance that such an anımal possesses consciousness So we 
may as well leave this question of the crayfish's mimd on one 
side for the present, and turn to a more profitable investigation,” 
&c (p 89) Andagam “At the most, one may be justified 
1n supposing the existence of somethmg approaching dull feeling 
m ourselves, and so far as such obscure consciousness accom- 
pames the molecular changes of its nervous substance, it will be 
night to speak of the mind of a cray‘ish” (p 126) 

The question now seems to turn on what we mean by a 
science Animal minds, as ejects, me distorted mages of our 
own minds Can we frame a sczence which deals with these dis- 
toited ejects? Could we frame a scene of astronomy 1f the 
only method of procedure were to observe the stars and planets 
1n mirrors of varying and unknown curvature? Tf we can give 
an affirmative answer to the latter question, I am 1eady to admit 
that, in the same degiee, we can give an affirmative answer to 
the former. C LLOYD Mgrcan 





Circular Rainbow seen from a Hill.top 


READING Mr Fleming’s letter m your issue of January 3r 
(p 310), I am moved to put on record a1 observation of my 
own involving shadows ani rainbows upon a cloud On Augest 
19, 1878, I was encamped upon a plateau known as Table Cliff, 
in the southern part of Utah Territory The plateau has its 
longer dimension north and south, and ends southward in an 
acute promontory, precipitous towaid the south, west, and east 
The altitude 1s about ro,ooo feet On that day the an was 
moist, and scattering clouds were to be seen both in the valley 
beneath and m the sky above. A strong wind blew from the 
west On that side of the promontory the air was clea. , but at 
the crest a cloud was formed, so that the view eastward was 
completely cut off This phenomenon is not unusual on moun- 
tain summits, and has been plausibly explamed as due to the 
sudden rarefaction of the air on the lee-side of an obstacle 
Standing on the verge of the chff just before sunset, I saw my 
own shadow and that of the cliff d.stinctly outlined on the cloud 
The figure appeared to be about fifty feet distant, and was not 
colossal About the head was a bnght halo with a diameter 
several times greater than the head Its colours included only 
a portion of the rainbow senes, but I neglected to 1ecord them, 
aud do not venture to recite from memory At the usual angle 
outside there appeared two rainbows of great brilliancv, likewise 
concentric with the head They did not describe complete 
circles, but terminated at the left and beneath, whee they met 
the shadow of the cliff I estimated that 225° of arc were dis- 
played The phenomenon was continuous for some hours, the 
cloud-mass being persistent in position, notwithstanding the fact 
that its particles had a velocity of twenty-five or fhuty miles an 
hour 

The observation has more than a scientific interest, because, 
1n the popular imagination, the heads of scientific observers are 
not usually adorned with haloswe G K GILBERT 

Washington, U S.A , February 25 





ua N Right-sidedness 


In all the letters thus far published 1n NATURE on the Subject 
of {the tendency to deflection ın walking, I find two things con- 
founded which are quite distinct There are two distinct senses 


in which we may use the term z292/-Zeggedness the one refers to 
strength, the other to dexterity o1 accurate co-ordination of mus- 
cular action In the arm these two always go together, for 
dexterity gives gieater use (dexterity, I believe, 1s largely an- 
herited), ana use gives greater strength But in the leg these 
may be and often are dissociated As Prof Darwin truly says, 
the left leg 1s often the stronger, but I believe the righg 1s nearly 
always the more dexterous My own case 1. a typical one T 
hop on my lef leg, and rise from ıt m jumping But I do s> 
not only because the left is stronger, but also, aud I think 
mainly, because I use the right more dexterously as a swinging 
weight — The dexterous management of the free leg 1s certainly 
no less important than the strength of the jumping leg In 
kicking or performing any other movement 1equiring dexteuity, 
I stand on the left leg and use the right & 

In my own case the whole body 1s right-sided, as, far as dex- 
terity 1s concerned Impressions on my left eye aie as vivid, 
perhaps even more v:vid, than on my right, yet I see more in- 
telligently (as, for example, in using a microscope) with my right 
In the case of double images of near objects when looking at a 
more distant one, it ıs the left-eye image (the right in position) 
which I neglect In pointing with the finger, whether of the 
right oi left hand, with both eyes open, it 1s the right-eye 1mage 
of the finger (the lef: in position) that I ramge with the object 
In the case of two or three Jeft-handed persons on whom I have 
made observations, I have found, on the contrary, that it 13 the 
right-eye image that they neglect, and the left-eye image that 
they use im poin ing JoszeR LE CONTE 

Berkeley, Cahforma, February 19 





‘Suicide " of Black Snakes 


WHILE encanped near Mount Wynne, Kimberley district, 
for a few days from June 13, 1883, our survey p&rty saw and 
killed several black snakes averaging about five feet in length 
In thee days I saw seven of these unpleasant visitors in om 
camp Asis well known, the black snake 1s one of the most 
venomous of the Australian serpents, and whenever met with 1s 
1f possible destroyed. I have seen many killed, but usually they 
die hard , end even when the back ıs broken in several places 
will hnge: for more chan an hour, still capable of revenging them- 
selves on an mecautious assailant 

On this occas on our men had disabled one, and as I was anxious 
to obtain the skin I induced them to let it alone (they usually cut 
off the head so as to insure death) While we were looking atit 
some large black ants attacked the wounded pait-Sabout thee 
feet from its hexd— when. 1t instantly turned “round and hit 
itself twice in. the neck, with seeming determination In less 
than one minute it was dead There can be no doubt, therefore, 
that ıt was poisoned by its own venom, 

I do not know if such a custom on the part of snakes has been 
recorded. However, my men assured me that they had often 
witnessed simula. occurrences, especially in the case of the 
“death” or “deaf” adder, a very venomous Australian 
snake One man informed me that he had often msured the 
death of this -eptle by simply pinning him to the ground by 
means of a forked stick In all cases the reptile would turn 
round, bite himself, and die instantly 

EDWARD F, HARDMAN, 
Government Geologist 
Perth, Western Australia, January 28 





Sea Fish in Freshwater Rivers 


DURING my journey up the Fitzroy River with the surveying 
party from King's Sound to the Leopold Ranges (between lat 
17° 4' and 18° 20’ S ), I observed many specimens of sword- and 
saw-fish They appeared at intervals the whole way up the river, 
but none observed were more than three feet or three feet six 
inches long About 300 miles up on the Margaret River I pio- 
cured the saw of a small one It measures about nme inches 
long and two mches wide A few days after this, a little ghe 
up the river, some of our men found a shark five feet long, and 
recently killed, prqbably by natives I could not visit the place, 
as we ware then abbut to break up camp for our return, but the 
men showed us some of the teeth, which were unmistakably 
those ofa shak They Were, besides, well acquainted with the 
appearance of tha: fish 

Some time after this, when returning down a branch of the 
Fitzroy, and camped im the sand of the river bed, I found the 
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body ofa small young shark 
I secured this as evidence 
the mouth of the river 

During the six months we were in the country, the bed of the 
river, which varies from 50 to 800 yards in width, was almost 
dry, with tBe exception of deep pools at intervals connected with 
each other by a narrow stream, often very shallow, running under 
the high banks Inthe summer time the river 1s deeply flooded, 
the wate1 rising ten to twenty feet (as shown by drift wood in 
trees) above jhe banks, in many places from forty to fifty feet 
high The force of the flood might at its height prevent fish 
going up, but they could easily ascend ın the intermediate season 
In some cases the fish must have lived months in the upper 
waters, for portions of the Margaret, at least, are absolutely dry 
in the winter season, May to November usually 

I am not aware that such a circumstance has ever been noted 
before If not, the fact 1s sufficiently interesting in itself — It is 
also important from a geological point of view, as showing that 
some caution must be gbserved ın the classification of strata as 
freshwater o». marie on the evidence of fish alone No doubt 
many of these remains are embedded ın the river detritus, and if 
discovered at some future time when the physical geology of the 
country has altered, might lead to the conclusion that these 
deposits weie of marine origin 

EDWARD F HARDMAN, 
H MẹGeologiıcal Survey, Government Geologist 
Perth, Western Australia, January 28 


It wasabout eighteen inches long 
This locality 1s about 170 miles from 





The Zodiacal Light 


ONE of the members of the staff of this establishment, Mr 
E G Constable, observed a brillant appearance of tbe 
zodiacal light at about 7 pm on the evening of Wednesday 
the 5th inst , the cone of light being exceedingly well defined 
The phenomenon was not visible long, having completely 
disappeared*by 7 20 p m G M WHIPPLE 

Kew Obsqvatory, Richmond, Surrey, March 7 





THE AXIOMS OF GEOMETRY 


G INCE the time when Riemann and Helmholtz began 
their investigations on the axioms of geometry so 

much has been written on this subject ın learned papers 
and in a more or less popular form that it might have 
appeared superfluous again to call the attention of writers 
on, and teachers of. elementary geometry to it, had it 
not been fer the publication a year or two ago of a new 
edition of t st six books of Euchd’s “ Elements,” with 
annotations and notes, by Prof Casey Ihope the eminent 
author of this 1n many respects excellent book will excuse 
me for criticising some points ın it, and making them the 
opportunity for again returning to the question about the 
axioms in geometry 

The points I object to besides his treatment of Book V , 
of which I may possibly say a few words on another 
occasion, 1s contained in Note B at the end of the book 
Here Prof Casey gives Legendre’s and Hamilton's proofs 
of I 32, that the sum of the interior angles of any triangle 
1s equal to two right angles, implying, of course, that he 
considers these proofs valid, proofs which are independent 
of the theory of parallels The theorem in question de- 
pends in Euclid upon Axiom XII , and all depends upon 
the question whether this axiom 1s necessary For the 
two propositions 1n this axiom and in Theorem I 32 stand 
m such a relation that either 1s a consequence of the 
other Hence if I 32 can be proved independently, the 
Axiom XII. changes into a theorem But the investiga- 
tions above referred to show that it 1s this axiom which 
tells us what kind of a surface the plane really is, and 
that until this axiom 1s introduced all propositions apply 
equally well to the spherical and to the plane surface 

I select for discussion the “ quaternion proof” given 
by Sir Wiliam Hamilton, this beng the easiest of the 
two But that by Legendre can Ve tieateds in exactly 
the same way ? . 

Hamilton’s proof consists 1n the following —- 
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One side AB of the triangle ABC s turned about the 
point B till it lies 1n the continuation of BC, next, the line 
B C 1s made to slide along BC till B comes to C, andisthen 
turned about C till ıt comes to lie in the continuation of 
AC Itis now again made to slide along C A till the point 
B comes to A, and Js turned about A till it hes in the line 
AB Hence it follows, sizce rotation 15 independent of 
translateon, that the line has performed a whole revolu- 
tion, that 15, ıt has been turned through fou: right angles 
But it has also described ın succession the three exterior 
angles of the triangle, hence these are together equal to 
four right angles, and from this follows at once that the 
interior angles are equal to two right angles. 

To show how erroneous this reasoning 1s—in spite of 
Sır William Hamilton and in spite of quatermions—I 
need only point out that ıt holds exactly in the same 
manner for a triangle on the surface of the sphere, from 
which ıt would follow that the sum of the angles in a 
spherical triangle equals two 11ght angles, whilst this sum 
1s known to be always greater than two right angles The 
eproof depends only on the fact, that any line can be made 
to comcide with any other line, that two lines do so coin- 
cide when they have two points in common, and further, 
that a line may be tuined about any point in it without 
leaving the surface But if instead of the plane we take 
a spherical surface, and instead of a line a great circle 
on the sphere, all these conditions are again satisfied 

The reasoning employed must therefore be fallacious, 
and the error lies in the words printed in 1talics , for these 
words contain an assumption which has not been proved 
In fact they contain an axiom which completely replaces 
Euchd's Axiom XII,viz it expresses that property of a 
plane which differentiates it from the sphere 

On the sphere it 15, of course, not true that rotation 1s 
1ndependent of translation, simply because every transla- 
tion—-sliding along a great circle—is a rotation about the 
polesgpf the great circle 

From this it migbt be said to follow that the calculus 
of quaternions must be wrong But this agam is not 
correct The fact 1s that the celebiated author of this 
calculus had built it up with the full knowledge of the 
gademeni space properties in his mind, and making 

ull use of them Afterwards, on reasoning backwards, he 

got these space properties out of his formule, forgetting 
that they were exactly the facts with which he started 
The process 1s, as far as logic 1s concerned, not very dif- 
ferent ffom that practised by some alchemists, who pre- 
tended to make gold, and actually did produce gold out 
of their crucibles, but only as much as they had them- 
selves put in 

The following considerations may help to clear up this 
point still further — 

Prof Sylvester once conceived, in illustration of some 
points connected with our subject, an infinitely thin book- 
worm living in a surface, and consequently limited ın its 
space conceptions to the geometry on such surface Ina 
similar manner we may imagine an intelligent being con- 
sisting merely of an eye occupying a fixed point ın space, 
but capable of perceiving rays of light in every direction 
For such a being space would have two dimensions only, 
but in this space it could conceive figures for which most 
of Euclid's definitions and all axioms with the exception 
of the twelfth, and therefore all propositions up to the 
twenty-sixth in the first book, would hold Only the 
names font, ne, angle, &c, would stand for objects 
different go those which they represent to our mind 
Nothing can put the vagueness of Euclid’s definitions and 
the real nature of his axioms, viz that they contain the 
real logical definitions of the geometrical entities, m a 
clearer light than the fact that it 1s possible to use these 
so-called definitions for objects quite different from those 
to which Euchd applied them 

To return to our imaginary being let us suppose it 


| capable of studying Euclid A ray of light, that ıs, a Dne, 
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would appear to ıt as having no extension but only posi- 
tion, and would answer Euclid’s defimtion of a point 
Two such rays determine a plane, but to the eye this 
would have one dimension only, and ıt would Ze evenly 
between tts boundaries, calung the latter *points" 1t answers 
the description of lying evenly between its extreme points, 
and may be called a straight line, whilst the angle 
between the two 1ays would be the distance between the 
points If two of these lines be diawn from the same 
point, we get as the inclmation between them a 7ec£&- 
lineal angle, this being to our mind the dihedial angle 
between two planes Ifa line A B were made to revolve 
about its fixed end A, the other point B would describe a 
circle, ın our space a cone of revolution 

The following 1s a list of those definitions and axioms 
from Euclid with which we have here to deal It will be 
seen that they hold, every word of them, for the figures 
above described as conceived by our eye-being Only ıt 
must be remembered that a point for the eye-bemg ıs to 
ou. mind a line through the eye, and so for tne line, &c 
The words in square brackets indicate what the figmeg 
are to our mind 

DEFINITIONS 


I A pomt [line through the eye] 1s that which has no 
parts o1 which has no magnitude 
II A line [conical surface with vertex in the eye] 1s 
length without breadth 

IV A straight hne [plane through the eye] is that 
which les evenly between its extreme points 
[lines through the eye] 

A 1ectilineal angle [dihedral angle] ıs the 1nclina- 
tion of two straight lines [planes thiough the 
eye] to one another which meet together but are 
not in the same straight line [plane] 

X When a straight line [plane] standing on another 
straight line [plane] makes the adjacent angles 
equal to one another, each of the angles 1:walled 
a 1ight angle [right dihedral angle] 

A circle [cone of revolution with vertex at the eye] 
1s a figue contained by one line [surface] which 
1s called the cucumference, and is such that all 
straight hnes [angles] diawn from a ceitaw 
point within the figuie to the circumference are 
equal to one anothei 

And this point [line] 1s called the centre of the 
circle [axis of the cone] 


IX 


XV 


XVI 


es 
AXIOMS CALLED POSTULATES IN EUCLID 


JI Let it be granted that a stiaight line [plane through 
the eye] may be drawn from any one point [line 
through the eye] to any other point [plane deter- 
mined by two lines through the eye] 

II That a terminated straight line may be produced 
to any length in a straight line [plane through 
intersecting lines may be produced beyond these 
lines 

And S. a cucle may be described from any centie 
at any distance from that centre [a cone about 
any axis with any angle at the vertex] 


HI 


AXIOMS 


X Two straight lines cannot inclose a space [two 
planes through a point cannot inclose a space] 

XI All right [dihedral] angles are equal to one another 
Starting with the above definitions and axioigs, the eye- 
being would have no difficulty 1n mastering the construc- 
tions and theorems contained ın the first propositions of 
the “Elements” Only in Proposition IV a difficulty might 
occur For it may perhaps prave to be impossible to make 
the two triangles coincident. In Euclid’s triangles, namely, 
it may be necessary to take of one of the criangles the side 


opposite to the one o1iginally given by taking it out of 
the plane and turning it over before it can be made to 


coincide with the other triangle So perhaps our being 
would find ou: if the two triangles [trihedral angles] 
were right- and left-handed, that it has to take of 
one of the triangles the opposite side, viz that on the 
other side of itself [formed by the continuations of the 
iays] which then will answer the purpose After 
this every other proposition would follow without dif- 
ficulties t.ll parallel lines were introduced, which might 
sorely puzzle our eye-being, and finally be disrfissed as 
downright nonsense, parallel lines being dbsolutely m- 
conceivable Andif Sn. Wilham Hamilton’s proof of the 
proposition. that the sum of the angles in a triangle 
equalled two right angles were given to it, t would grant 
the construction. and every step as possible and correct, 
but ıt would “shake its head” about the conclusion ın- 
cluded ın the words printed above ın italics It might 
even consider Euclid a fit subject for a * Budget of Para- 
doxes" For it ıs difficult to imagine that this being 
without moving 1 space should be able to generalise and 
invent a geometry 1n a space of zero curvature 

If in any one of tke first twenty-six propositions of 
Euclid the changes above indicated are made from our 
conceptions to those of the eye-being, we get a series of 
well-known fundamental propositions solid geometry 
which when obtained in this manner a not require any 
furthe: proof. O HENRICI 





THE SCIENTIFIC WORK OF THE * VEGA" 
EXPEDITION! 


TEE second volume of this work 1s as uch an addition 
to our knowledge of the far north as the previous 
one It contains also not only the bare results of the 
observations of the scientific staff of the Vega, but also a 
series $f elaborate papers connected with tHe various 
topics which were within the circle of the researches of 
the expedition 
F R Kjelman contributes two more papers one the 
Arctic flora In the first of these he deals with the 
phaneiogamous flora of the island of St Lawrence, 
situated under the 63rd parallel in the Behring Straits 
This island has been represented in Middendorff’s work 
as quite devoid 5f trees and shrubs, although Chamisso 
had seen on it large spaces covered with a wr M 
Kjellman found, during his very short stay aé*the island, 
no less than 96 species of phanerogams, 9T which 53 are 
new for the island, the whole of the phanerogamous species 
known reaching thus 113 (22 Monocotyledons, and 9r 
Dicotyledons) They are chiefly Gramineze (11 species), 
Composite, and Ranunculacez (9 species each), Saxifra- 
gaces, Ciucifere, and Caryophyllaceze (8 species each), 
the Scrophulariacez, Salicineze, and Cyperaceae are repre- 
sented by 7 species each The flora 1s purely Arctic , 105 
species being East Siberian, 79 West Siberian, and 101 
West American The island proves to have thus taken 
in species indifferently from the eastern and from the 
westein continent Having, howevei, a few genera more 
in common with $ibena than with America, and these 
genera having a.so a wider extension ın Siberiá, ıt would 
seem that the 1sland stands m a somewhat closer connec- 
tion with Asia than with America It 1s worthy of notice 
that M Kjellman found no endemic species , only the 
variety Zomentosa of the Cineraria frzgida, and Saxifraga 
neglecta, var stolonifera, which show such variations from 
the typical forms as might lead them to be considered 
perhaps as separate species Both are figured on plates 
that accompany the paper, as well as Saxz/raga neglecta, 
vai congesta, fiom the land of the Chukches —Another 
paper, by the same author, deals with the phanerogams 
of the “Western Esquimaux Land,” that 1s of the north- 
western extremity 'ef- North. America, between Norton 
e 
! “ Vega-Lxpeditionens Vetenshapliga SaktlagKlser, bearbetade af delta 


gare 1 resan och andra forskare, uifna af A E Nordenskjold " Andra 
bandet med 32 taflor 
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Sound and Pomt Barrow The Vega stopped at Port 
Clarence, and M Kjellman added to the 242 formerly 
known species about 45 new ones for this locahty, one,of 
which—2raóa palanderiana—is a new species 

M Ogcar Nordquist contributes, under the title of 
""Remarks and Studies on the Mammufers of the Coasts 
of the Siberian Polar Sea,’ an elaborate paper, the result 
of the observations made during the cruise, as well as of 
his studies at the museums of St Petersburg, Stockholm, 
and Copenhagen The North Siberian coast 1s very 
poor in mammals, only twenty-nine species altogether 
being known from the whole of the region , moreover, 
seven of them inhabit the sea, to which number six or 
seven species of whales ought to be added Of the twenty 
species of mammals inhabiting the northern coast 1egion, 
only seventeen or eighteen belong exclusively to the coast 
region, armi do not penetrate into the forest region. No 
distinct zoological *egions can be established on this wide 
space, it can only be said that the fauna of the Behring 
region has some marked differences (especially with re- 
gard to its birds) fromsthat of the western parts of the 
littoral, and especially of the coasts of the Karian Sea 
The most characteristic mammal from Behring Sound 
is Phoca fascia, and Odobenus rosmarus, var obesus, 
from the seas north of Behring Strait The variety 
largha of Phoca vitulina does not penetrate north of 
the Strait The Chukche peninsula has a few mam- 
mals and many birds characteristic of it, namely, 
Spermophilus parryt, Lagomys hyperboreus, Lepus tim- 
rdus, vai chukchorum, and Arvicola kamchatika The 
other parts of the littoral have no special characteristic 
mammals of their own, and Phoca fætida, Phoca bar- 
bata, and fhe ice bear, extend from the Ugrian Strait to 
the utmost eastern extremity of Asia. The most common 
mammals *thioughout the Siberian sea coast ase Canzs 
lagopus, C vulpes, and C lupus, Rangifer tarandus, 
Myodes obensts, Caniculus torquatus, two species of Arvi- 
colg described by M Polakoff under the games of 4 
middendorfiz and A nordenskjoldu, and the haie (pro- 
bably its Kamchatka variety) The author mentions also 
the interesting periodical mugiations, not only of the 
remdeer (well known from Wrangel’s desciptions), but 
also of Myodes obensts and Cunzeulus torquatus, and re- 
producesga little-known Russian paper, by M Argentoff, 
dealing h the migiations of mammals in North- 
Eastein Sı This general sketch 1s followed by the 
descriptions of the North Sibeiian mammals, with plates 
figuring the skulls of Zeus chukchorum, Odobenus 
obesus, and Phoca fasciata 

The same volume contains a most valuable contribu- 
tion to the fossıl flora of Japan, by M Nathorst, the 
well-known Swedish paleontologist, to whom we are 
already indebted for so many researches into the Qua- 
ternary flora of Europe It is known from Nordenskjold's 
general report that the Vega Expedition discovered—em- 
bedded in volcanic ashes at Mogi, close by Nagasaki— 
a very rich collection of plants belonging to the most 
recent Tertiary or to the earlier Quatepnary period This 
find was*the more precious, as our knowledge of the 
fossil flora of Japan was exceedingly meagre We knew 
from Japan only Jurassic plants, quite like those of 
Eastern Siberia, with but very few exceptions, hike the 
Podozamites reinu Besides, Reiss, to whom we were 
indebted for these plants, had brought also from “ Nikawa, 
Niphon,” one fossil Tertiary plant identified with the 
Carpinus grandis of Unger, and Mr Godfrey has men- 
tioned that the coal beds at Kiousiou contain fossil plants, 
probably belonging to the Chalk If we add a collection 
of fossil leaves at the Berlin Museum—much like those of 
Mogi—and another collection brought in. by Mr Lyman, 
and determined by Prof Lesquereux at Columbus, 
Ohio (the plants, appear, according to his commu- 
nication to the author, much like the Miocene floia 
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knew about the younger fossil flora of Japan No wonder 
that with such scant material the climate of Japan during 
the Tertiary and Quaternary periods remained so little 
known, and that Engler in his * Entwickelungsgeschichte 
der Pflanzenwelt" arrived at the conclusion that “no 
such changes of climate as those undergone by Europe 
and Northern Ameca have taken place in the Japanese 
region since the Tertiary period" This opinion. of the 
great German botanist does not seem to be supported by 
the discoveries of the Vega The fossil flora at Mogi 
shows that this southern island of Japan experienced 
about the end of the Tertiary epoch a colder climate than 
now, it was covered at the sea-level with a vegetation 
much like that of the forests which cover now only the 
mountams of Kiousiou, the description of these forests 
by Rein (at Fuji-no-yama) shows that they contain a great 
number of species identical with, or nearly akin to, those 
which are found as fossils at Mogi These Jast originate 
from a forest which contained a great variety of trees and 
bushes , the most common of them was the beech, akin to 
an American species, but as nearly akin too to the 
present Fujtno-yama beech There are, of couse, at 
Mogi, a few plants that are not met with now in Japan, 
such as Celtis mordenskjoldu, Rhus griffithsi, Liguid- 
ambar formosana, and perhaps Jlaguola dicksonzana , 
but they are few, and have but a secondary meaning, 
only the Magnola and the beech are American, whilst 
the others have their nearest relations in the Caucasus 
and Afghanistan (as the Ce//z5), or on the Himalaya (as 
the Rhus griffithsz), where we find also several other 
Japanese species Several species of the Mog: flora 
have disappeared since, however they have still near 
relations in the flora of the Japanese highlands Such 
are the Fuglans kjellmanı, Carpinus subcordata and steno- 
Phylla, Quercus stuxbergu, Aphananthe vibururfolta, 
Diospyros nordguest:, Clethra maxunawicsi, Fripetalesa 
admgeist Sorbus lesquereuxt, Rhus engleri, Acer 
nordenskjoldit, and ller heeri (all new species of M 
Nathorst), which have very closely allied representatives 
in the forest vegetation of the Japanese highlands and 
northern parts of the Japanese archipelago At the same 
é:me the more southern forms which make a constituent 
part of the present flora of Japan are absolutely missing 
in the fossil flora of Mogi M  Nathorst concludes, 
therefore, that this last shows undoubtedly a colder 
chmate than that enjoyed now by Japan As to its age 
it might be either younger Phocene or Glacial, or post- 
Glacial, butits characters would exclude both the latter, 
and thus we must admit that ıt belongs to the younger 
Pliocene, but it would be impossible, until further 1e- 
searches are made, to determune its age with more 
precision 

M Nathorst points out also that the Miocene flora of 
Sakhalin, situated 18° of latitude to the north of Mogi, 
testifies to a much warmer climate, whilst that of Alaska, 
of the same period, situated, however, 9° more to the 
north, scarcely corresponds to a colder climate The 
Miocene flora of Japan ought to have been therefore 
still more different from that of Mogi, and M Nathorst 
concludes that the fossil flora of Mogi is a sure testimony 
of the extension of a colder climate, before and during 
the Ice period, throughout the whole of the northern 
hemisphere, and that this colder chmate could not depend 
on those local conditions which were iesorted to for 
Europe and Northern America We may add to this 
conclusiom that a considerable lowering of temperature 
throughout Northern Asia ıs proved also by the unmis- 
takable traces of glaciation found, not only in the deep. 
valleys of the Olekma highlands, but also on the southern 
slope of the Sayan Mounterns, close by Lake Kossogol 
Though received at first with some distrust, the glacia- 
tion at least of the highlands of the Thian Shan, the Sayan, 
and Stanovoy Mountains has since been confirmed by so 


of Sakhalin), we have enumerated all we formerly | many testimonies that there can be no more doubt about 
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1t We can only mention here the very interesting sketch 
given by M Nathorst of the relations of the Japanese 
flora to those of different parts of the Pacific basin, the 
paper ought to be translated m full in some language 
more familiar to the geologists of Western Europe The 
memoir contains the desciiption of seventy species of plants 
from Mogi, seven species from the coal-measures of Taka- 
sima, and seven species from the plants in the Berlin 
Museum The descriptions are accompanied by sixteen 
lates 
5 T wo other important papers, both in English ate con- 
tibuted to the same volume by M Otto Petterson One 
of them embodies a general discussion, an account of 
which appeared in NATURE, vol xxvn? p 417, on the 
properties of water and ice between — 20? to + 15? Cels, 
on the ground of the author's own measurements The 
second paper, “ Contributions to the hydrography of the 
Siberian Sea,” not only contains valuable .nformation 
gathered from the veiy numerous measurements of 
depth, saltness, and temperatuie of water during Nordens- 
kjold's expeditions on the Kara Sea and along the 
Siberian coast, but also gives a most valuable sketch of 
the hydrography of the Kaia Sea It seemed that 
nothing new could be written on this northein Mediter- 
ranean Sea after the beautiful researches by Dr Petter- 
mann based upon the recent researches of the Norwegian 
seal-hunters Still Mr Petterson introduces 2 new 
element into the discussion, namely, the influence of 
the warm water poured into rs basin by the Siberian 
rivers During the summer the Kara Sea north of the 
Obi and Yenisei is covered wich a layer of almost f-esh 
water which has a depth of nearly twenty metres in 
the south, and a temperature of 6° to 9? Celsius in the 
summer This layer thins out and becomes cooler as 
it advances towards the north, but still it reaches the 
north-eastern extremity of Novaya Zemlya, where itgneets 
with the salt oceantc current brought along the western 
coast of the island On the other hand, the middle parts 
of the Kara Sea are invaded by the Arctic current bring- 
ing cold and much salter wate: from the north-east 
It passes undeineath the fresh-water current and reaches 
the surface about the middle of the Kara Sea, where £ 
saltness of 3 03 has been observed This cold current, 
which has in the deepest parts of the Kara Sea (100 to 
222 metres) a temperature slightly oscillating between 
—1%4 to —2°o, and a saltness of 3 19 to 3 49, 1x heated 
more or less on tts surface, which reaches 1n the summer 
fiom 2° to 4° above zero in the south-western and north- 
eastern paits of the Kara Sea. whilst in the middle, even 
on the surface, the temperature is generally about zero, 
or even —o?8 This distribution of currents explains the 
very slow melting of ice in the middle parts of the Kara 
Sea, which Dr Pettermann compared to an 1ce-shoal 
floating in the middle on the surface of oui ponds after a 
free channel has been opened along its coasts Two 
maps on a large scale, shoaing the distiibution. of tem- 
perature and saltness in the Siberian Sea from Novaya 
Zemlya to Behring Strait, and embodying the results of 
Nordenskjold' s determinations of latitudes and longitudes 
on the Siberian coast, accompany the papeis of M 
Petterson 

We find m the same volume an elaborate paper, by A 
Wirén, on the Chetopods of the Siberian and Behring 
Seas Sıx tables accompany this paper, which contains 
the description of seventy-three species of Gheetopods 
The chief features of this fauna already being known from 
Nordenskjóld's preliminary report, we only notice that 
the richest part of the Siberian Sea is the Kata Sea, 
where the Vega Expedition apd those of 1875 and 1876 
discovered no less than sixty-nine species, whust in the 
remainder of the Siberian Sea only fifty-three species 
were found unti] now 

Finally, we notice ın the same volume M Aug 
Wijkanders paper on the magnetic observations made 


during the expedition (in French), and an appendix to 
the paper on the geographical determinations, by A 
Lindhagen It appears fron the former that the mag- 
netic declination on the coast of North-Eastern Asia 
presents several anomalies The position of tRe isody- 
nams Is quite different from those given on the map of 
the German Admuralty (*Isodynamen und Werthe des 
magnetischen Potentials fur 1880”) As to the enclina- 
tion, t 1s but slightly different from fhe values 
which would result from Sabines work, but the 
declination differs notably from the values given on the 
maps both of the German and English Admuralties For 
the Behring Strait region this last, however, 1s. decidedly 
the best the average corrections for ‘the English map 
being —2° 1, and —3°7 for the German Admiralty map 
The errors result from the secular variation haying been 
only calculated and not yet measured, directly 

The interest awakened’ by the expedition of the Vega 
towards the North Siberian Sea will be perpetuated by 
this work The serious scientific spirit in which the dif- 
ferent departments of natural history are dealt with in the 
recoids of the cruise of the Vega will contribute more 
towards the inciease of our knowledge of the Arctic 
regions than many costlier expeditions 

lhe third volume, just published, is mostly occupied by 
F Kjellmann's “ Algz of the Arctic Ocean” (430 pages, 
with 31 plates) This work—the result of the author’s 
ten years’ Arctic experience—not only contains a complete 
botanical description of all the Algæ of the Arctic 
Ocean which came under notice, the author gives also 
a general sketch of the Aictic marine flora, with its sub- 
regions , he discusses the causes which gave 1t its present 
character structure of the coast-line, tides, chfracters of 
the bottgm, temperature, and so on, and he @qdeavours 
to draw also the chief lines of its evolution, giving thus 
rich mate11al for solia generalisations 

Mr W Leche cont ibutes to the same volume a note 
on the forty-two species of Lamellibranchiata broughe in 
by the Vega, Mr P. T Cleve describes (in English) the 
Diatoms collected 1n the Arctic Ocean and on the return 
Jouiney of the expedition, his paper being illustrated by 
five plates, which figure eighty-four species, mostly new , 
and Piof P Kramer and Dr C J Neuman describe (in 
German) thirteen new species of Acarids, PK 





EARTH TREMORS 


OF the various movements to which the crust of the 
earth 1s subject, the minute motions called earth 
tremors attract our attention by their universality Be- 
tween them and the other motions which affect the soil 
the difference ıs chiefly in degree 
Earthquakes are the sudden and violent movements of 
the ground — Earth pulsations, which may be observed as 
terminal phenomena of Jarge earthquakes, are movements 
of considerable amplitude, but so slow in period that 
without the aid of instruments they may be passed by 
unnoticed Earth scillations are the secular movements 
of upheaval and depression evidenced to us by iatsed 
beaches, sunken forests, and other geological phenomena 
Lastly, we have earth tremors, or movements quick in 
period, but which escape our attention on account of the 
smallness m thew amplitude As these latter are phe- 
nomena which are probably observable in all portions of 
the globe, and have as yet attracted but little attention, 
excepting perhaps where they have proved themselves 
troublesome intiuders affecting astronomical and other 
obseryations of a delicate nature, I purpose giving an 
epitome of the more important results which their obser- 
vation has yielded | . 


i 4 
Earth tremors produced by artificial disturbances, such 
as the passing of carriagés or trains, the movements of 
machinery or bodies of people, are at om disposal for 
* 
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daily observation, At Greenwich Observatory the tremu- 
lous motion ın the soil, especially noticeable on bank 
holidays and at times when Greenwich Park was un- 
usually crowded, resulted in the construction of an 
apparatus in which the dish of mercury used in the 
determination of the collimation error of the transit circle 
was suspended by flaccid springs By means of this con- 
trivance fhe tremulous motions of the ground were ab- 
sorbed before*they reached the mercury, and the difficulty 
of observation was overcome French engineers, working 
with delicate surveying instruments ın crowded cities, 
have similarly been compelled to suspend a portion of 
their apparatus, so that a steady image could be obtained 
Prof H M Paul, seeking for a site for the Naval Opsei- 
vatory at Washington, found that the image of a star re- 
flected froma tray of mercury was disturbed by a train 
passing at the distamee of a mile Lieut -Col Palmer, 
when engaged in observing the transit of Venus in New 
Zealand, discovered that a ditch a few feet in depth was 
sufficient to intrench his instiuments against the distuib- 
ance created by trains passing at a distance of 700 yards 
Capt Denman found the effect of a goods train to be 
transmitted 1100 feet over marshy ground, but vertically 
above the train, passing through a tunnel in sandstone, 
the disturbance extended only 100 feet One result ob- 
tained from these and numerous other observations upon 
artificially produced tremors indicates that these disturb- 
ances are superficial, and although they may creep up 
the surface of a gently sloping hill, their spread 1s checked 
by a steep cutting 

Naturally produced tremors differ from those just 
spoken of by the fact that their distribution ıs not so 
superficial, and not oaly are they to be observed in the 
most substansial structures which engineers can design, but 
they are to be equally well seen in cellars and in the walls 
of rocky caves Some knowledge of the depth to which 
they extend might be obtained by a few microseismic ob- 
servafions in the deep mines of Lancashire*and other 
parts of the United Kingdom As the observations aie 
so simple, and the instrument required so easily con- 
structed—in fact, it may be home made—it ıs earnestly 
desired that some of our mine managers will spontaneously 


undertake this work 
I make us suggestion, not only on account of the 
scientific val the work, but because there aie reasons 


to believe that such observations may lead to results of a 
practical value by relations they may hold to the escape 
of gas, the circulation of subterranean waters, and other 
underground phenomena The instrument I should re- 
commend for this purpose is the tromometer of Bertelli 
and Ross: This ıs shown in the accompanying figure 
B 1s the bob of a pendulum about roo grammes in weight, 
suspended by a very fine wire about 1$ metres in. length 
The whole ıs inclosed m a tube The style S of this pen- 
dulum 1s seen reflected by the prism P by means of the 
microscope M The eye-piece E of this microscope con 
tains a micrometer scale, by which to measure the ampli- 
tude of the.motion of the style ° 

The direction of motion may be obtained by turning 
the eye-piece until the scale 1s parallel with the direction 
of motion, and this direction then read off from the posi- 
tion of an index moving over compass divisions marked 
on the fixed tube of the microscope To commence with, 
the style of a pendulum might be looked at directly with 
a microscope, or two microscopes placed at right angles, 
having magnifications of forty or fifty diameters, and if 
it was found that movements existed, the prism and micro- 
meter scale might be added subsequently The pendu- 
lums may be hung from spikes driven in the solid rock or 
from an iron stand "m 

The chief results which have been olgtained with instru 
ments of this type ait those which have been arrived at 
in Italy The father of the scfence of micioseismology 
is Father Bertelli of Florence, who, since 1870, has made 
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many thousands of observations under a variety of cir- 
cumstances Another ardent worker at this subject 1s 
Prof M S de Ross: at Rome, by whose exertions 
numerous observatories have been established throughout 
the whole of Italy where these observations are systemati- 
cally carried on In making these observations every 
precaution appears to have been taken to avoid accidental 
disturbances, and the experiments have been repeated in 
a variety of forms The results which from time to time 
have been announced are of the greatest interest to those 
who study the ** physics of the earth's ciust,” and appear 
to be leading not only to the establishment of laws of 
scientific value, but also to the elucidation of phenomena 
which have an intimate connection with our every-day 
existence 

It would seem that the soil of Italy is ın incessant 
movement, there being periods of excessive activity usually 
lasting about ten days. Such a period may be called a 
seismic storm These storms are separated by periods of 
rglative calms The storms have their greater regularity 





in winter, and shaip maximums are to be observed in 
spring and autumn — In the midst of such a period, or at 
its end, there ıs usually an earthquake Usually these 
storms are closely related to barometric depressions To 
distinguish these movements from those which occur 
under high pressure, they are called Jazo-sezszuc move- 
ments, the latter being called volcano-setsmtc movements 
The relation of these storms to barometric fluctuation 
has been observed to be very marked during the time 
of a volcanic eruption At the commencement of a 
storm the motions are usually small, and one storm lastmg 
two or three days may be joined to another storm In 
such a case the action may bea local one It has been 
observed that a barometrical depression tended to bring 
a Storm toea maximum, whilst an increase of pressure 
would cause it to disappear Sometimes these actions 
are purely local, but at other times they may affect a con- 
siderable tract of land 

If a number of pendulume of different lengths are ob- 
served at the same place, there 1s a general similarity in 
their movements, but ıt 1s also evident that the free period 
of the pendulum more or less disturbs the character of 
the record The greatest amplitude of motion in a set 
of pendulums is not reached simultaneously by all the 
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pendulums, and at every disturbance the movement of 
one will predominate From this Rossi argues that the 
character of the micioseismical motions is not constant 

Bertelli observed that the direction of oscillation of the 
pendulums is different at different places, but each place 
‘will have its particular direction dependent upon the 
direction of valleys and chains of mountains 1n the neigh- 
bourhood Rossi shows that the directions of movement 
are perpendicular to the direction of lines of faults, the lips 
of these fractures rising and fallmg, and producing two 
sets of waves, one set parallel to the line of fracture and 
the other perpendicular to such a direction 'These move- 
ments, according to Bertell, have no connection with the 
wind, rain, change of temperature, and atmospheric 
electiicity 

The disturbances, as recoided at different towns, are 
not always strictly synchronous, but succeed each othei 
at short intervals If, however, we take monthly curves of 
the disturbances as recorded at different towns 1n Italy, 
we see that these are similar in character The maximum 
disturbances occur about the winter solstice and the 
minimum about the summer solstice, and ın this respect 
they show a perfect accordance with the curves diawn by 
Mallet to show the periodicity of earzhquakes 

At Florence before a period of earthquakes there 1s an 
increase in the amplitude and frequency of veitical move- 
ments The vertical movements do not appear to come 
in with the horizontal barometiical disturbances, but they 
appear to be connected with the seismic disturbances 
They aie usually accompanied with noises ın the tele- 
phone, but as the microphone 1s so constructed a» to be 
more sensitive to vertical motion than to horizontal mo- 
tion, this 1s to be expected ‘This vertical motion would 
appear to be alocal action, inasmuch as theaccompanying 
motions of an earthquake which originates at a distance 
are horizontal Storms of microseismical motiore appear 
to travel from point to point Sometimes a local earth- 
quake 1s not noticed on the tromometer, whilst one which 
occurs at a distance, although it may be small, is dis- 
tinctly observed To explain this, Bertelli suggests the 
existence of points of interference and the existence, of 
nodes. 

Similar results were arved at by Rossi when experi- 
menting at different points on the sides of Vesuvius. 
Galh noticed an augmentation 1n microseismic activity 
when the sun and moon are near the meridian Grablovitz 
found from Bertell’s observations a maximum two or 
three days before the syzigies, and minimum three days 
after these periods He also found that the piincipal 
large disturbances occurred in the middle of periods 
separating the quadrature from the syzigies, the apogee 
from perigee, and the solstice period fiom the nodes, 
whilst the smallest disturbances happened in the middle 
of periods opposed to these 

P C Melz says that the curves of microseismical 
motions, earthquakes, luna: and solar motions, show a 
concordance with each other With the microphone 
Rossi hears sounds which he describes as roarings, ex- 
plosions, occuring isolated or in volleys, metallic and 
bellhke sounds, ticking, &c, which he says revealed 
nitural telluric phenomena Trese are sometimes in- 
tolerably loud At Vesuvius the vertical shocks corre- 
sponded with a sound like volleys of musketry, whilst the 
undulating shocks gave the roaring Some of these 
sounds could be imitated artificially by rubbeng together 
the conducting-wires in the same manner in which the 
rocks must rub against each other at the time of an 
earthquake, or by placing the microphone on a vessel of 
boiling water, or by putting it on a marble slab and 
scratching and tapping the under side of it 


These then are some of the more important results 
which have been arrived at by the study of microseismic 
motions, One point which seems worthy of attention 1s 
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that they appear to be more law-abiding than their violent 
relations, the earthquakes, and as phenomena in which 
natural laws are to be traced they are certainly deserving 
of our attention As to whether they will ever become 
the means of forewarning us against eaithquhkes 1s yet 
problematical Their systematic study, however, will 
enable us to trace the progress of a microseismic storm 
from point to point, and it 1s not impossible that we may 
yet be enabled to foretell where the storm *may reach its 
climax as an earthquake Thus, I believe, is a view held 
by Prof de Rossi 

Before the earthquake of San Remo, on December 6, 
1874, Rossr's treumometer was in a state of agitation, and 
similai disturbances weie observed at Livorno, Florence, 
and Bologna Since February, js I have observed 
a tromometer 1n Japan, and suc results ag have been 
obtained accord with 1esults obtained in Italy, 

The increase in microseismical activity with a fall of 
the barometer is very marked The style of the pendulum 
does not always oscillate about the same point—there 1s 
a deflection in the vertical In Manila Father Faura also 
makes observations with a tromometer, which I am told 
gives him by movements very decided indications of 
approaching typhoons 

As to the cause of tromometric movements we have a 
field for speculation. Possibly they may be due to slight 
vibratory motions produced m the soil by the bending 
and crackling of rocks produced by their rise upon the 
relief of atmospheiic pressure If this were so, we should 
expect sımılaı movements to be produced at the time of 
an increase of pressure ; 

Rossi suggests that they may be the result of an in- 
creased escape of vapour from molten matefials beneath 
the cuist of the earth consequent upon a relief of external 
pressure The similarity of some of the sounds which 
are heard with the microphone to those produced by 
boiling wgter are suggestive of this, and Rossi quotes 
instances when underground noises like those whith we 
should expect to hear fiom a boiling flud have been 
heaid before earthquakes without the aid of microphones 
One instance was that of Viduare, a pusonei in Lima, 
who, two days before the shock, 1824, repeatedly pre- 
dicted the same ın consequence of the noises he heaid 

A possible cause of disturbances of this ofler may be 
the sudden fluctuations in barometric J re which are 
visible during a storm 

In addition to the observations which have been 
especially made for the purpose of recording earth 
tremors, there are numerous observations which have 
been made upon these disturbances when they have 
appeared as mtruders 1n. investigations on other subjects 
Amongst these may be mentioned the endeavouis to 
measure changes in the veitical as for instance those 
which might be produced by the attractive influence of 
the moon 

Prof Zollner, who invented the horizontal pendulum, 
found that the readings of his instrument were always 
changing x . 

M d’Abbadie, who for several years observed a 
reflected image m a pool of mercury contained in a basin 
of solid rock, found ıt a rare occurrence that the surface 
of the mercury was tranquil Sometimes it appeared to 
be 1n violent motion 

George and Horace Darwin, in their experiments at 
Cambridge to determme the disturbing influence of 
gravity by lunar attraction, found that the regular 
and persistent tremors ın the ground, as indicated by the 
instruments, were sufficient to mask whatever effects may 
have been due to the influence of the moon 

A full account pf these latter observations 1s to be 
found in Messrs (& and H Darwin's Report for 1882 to 
the Biitish. Association e 

The general conclusioh, then, 1s that from observations 
in England, France, Germany, Italy, the Philippines, 
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Japan, and, I may add, the West Indies, 1t would appear 
that the crust of the globe is practically in a constant 
state of tremor The variations in these movements are 
more law-abiding than the large earth movements, and 
they show € direct relationship to barometric fluctuation 

Their relationship to many other telluiic and atmospheric 
phenomena, together with their cause, has yet to be dis- 
covered «As every one has the opportunity to observe 
these phenomena, they call for attention Just as a tur- 
bulent sea outraces a coming typhoon and gives mariners 
warning of approaching danger, ıt 1s possible that these 
microscopic disturbances of the soil may hold connection 
with subsequent phenomena, and lead us by their study 
to the better understanding of the complexity of phe- 
nomena with which we are surrounded 

Tokio, Japan * JOHN MILNE 
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THE MECHANICAL THEORY OF MAGNETISM 


[E Prof Hughes were as great a master of writing 

English as he 1s of experimenting, his views on 
magnetism would receive speedier acceptation, for they 
would then probably be understood without that close 
study which his fnvolved sentences and heteiogeneous 
paragraphs now demand It is very remarkable that 
such an ardent worker, such a deep thinker, and such a 
clear and simple experimenter should have such difficulty in 
expounding his views on paper His experimental demon- 
strations arealways clear and convincing, his recent lecture 
at the Royal Institution appealed to every degree of intel- 
hgence present, but his papers at the Royal Society want 
some stiong external directing influence to render their 
meaning evitient 

What is, magnetism, according to this expert philo- 
sophei? It 1s an inherent quality of the molecules of 
matter, as determined and constant as that of their gravity, 
affinity, or cohesion, and like these qualities it differs in 
degiee with every kind of matte: He does fot attempt 
at present to define ıt closer than this We cannot tell 
what gravity 15, neither need we say what magnetism 1s 
All Prof Hughes says is that every molecule in nature 1s a 
little magnet imbued with a certain polarity varying in 
degiee but constant for each substance, in virtue of which 
it has a nofth and a south pole along the same axis, and 
that the onl ge that takes place is a change ın the 
direction of this polar axis When these molecules are 
symmettically arranged by some external directing influ- 
ence, so that all their poles lie ın the same direction, we 
have evident magnetism Iron becomes a magnet in 
virtue of the fact that its molecules are free to move under 
the influence of external magnetic action, while copper 1s 
not a magnet because its molecules are immovable and 
irresponsive to the same cause Steel becomes per- 
manently magnetised because its molecules are 11gid, and 
retain the axial direction impressed upon them Soft 
iron 1s readily demagnetised because its molecules have 
great freedom of motion Coercive force ıs therefore 
simply absence of freedom of molecular motion—it 1s, 
indeed, molecular rigidity The extent to which the axis 
of polarity can be deflected from its normal direction 1s 
its point of saturation 

Evident magnetism 1s the symmetrical arrangement of 
the polarised molecules along one line, sestralzty 1s 
symmetrical arrangement of the same molecules 1n closed 
cuves In both cases the sum of the magnetic influence 
of all the molecules ıs the same, but in evident magnetism 
itis directed outwards, ın neutrality ıt 1s directed inwaids 
Remaining magnetism 1s partial neutrality The experi- 
mental way in which Prof Hughes demonstrated these con- 
clusions 1s the most beautiful investigation he has yet made. 
He proves the existence of the same pelarity ın the atmo- 
sphere and in the ether, and he attributes diamagnetic 
effects to the higher magnetic cafacity of the ether than of 
the substances suspended :in it It 1s therefore a differen- 
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tial action. Molecules, moreover, have inertia—they resist 
being put in motion, and when in motion they resist 
stoppage—they possess momentum The direction of 
the axis of polarity can be displaced by the physical 
fcrces, such as mechanical stress, heat, or electricity He 
shows that mechanical motion, heat, and electricity are 
of similar kind—they are vibratory, oi some mode of 
motion Magnetism, however, he considers not to bea 
mode of motion, and therefore 1t 1s not a physical force. 
It ıs simply an arrangement of the molecules of matter 
in symmetry or dissymmetry under the influence of some 
physical force He seems to imply, though he does not 
duectly say so, that the influence of electric currents upon 
magnets 1s not due to any direct action between them, 
but to the fact that the currents have polarised the ether 
in which both are suspended 

His views are very broad and highly suggestive, but 
there are some points that are not clear and that demand 
further elucidation Why, for instance, does mechanical 
elongation and contraction take place when bars of iron 
dre magnetised and demagnetised ? How can heat and 
strong sonorous vibiations be produced unless there be a 
considerable expenditure of eneigy? How does he 
account foi the attractive and repulsive properties of 
magnets, and for magnetic induction? He has certainly 
wiested magnetism from the realms of hypothesis and 
brought it within the domain of theory The days of 
Coulomb and Poisson's fluids and Ampére's elementary 
currents of electricity are. over, the molecular character 
of magnetism ıs experimentally established , but what 1s 
a molecule, and how becomes 1t polarised unless ıt be in 
rotation? How does the external directing influence act? 
We are also inclined to ask, Has Prof Hughes sufficiently 
gasped \mpéie’s theory? It was purely mathematical, 
based on the assumption of the circulation of currents 
around each molecule He goes no further than Ampère 
did, fof he has not answered the question, What 1s 
polarity? In fact his polarised molecules are all little 
magnets, and no theory of magnetism will be complete 
until it explains these little magnets Thus the difference 
between Ampère and Hughes ıs the difference between a 
ci rent and a magnet 

However, on the assumption that a molecule 1s a 
magnet, Prof Hughes has built up a very complete theory, 
which he has demonstrated experimentally in a way that 
places higi in the very front rank of experimental philo- 
sophers 





NOTES 

THE numbe of candidates up this session for the Fellowship 
of the Royal Society 1s sixty-seven 

WE undeistand that Sir Joseph Hooker has been nominated 
one of the vice-presidents fo. the Montreal meeting of the British 
Association Instead of Mr. Crookes, Prof. W G Adams 
will give one of the public lectures For the reduction of 
the fares of members the sum of 14,000 dollars has been 
allotted, only thore elected at or before the Southampton meet- 
ing bemg entitled to share in the subsidy This 1s ın addition 
to the hberal reductions that will be made by the steamship 
and 1ailway companies All the American railways will reduce 
their fares by one-half The American Association, which meets 
at Philadelphia on September 3, has given a cordial invitation to 
the Montreal,vis tors to take pait 1n its meetings and excursions 
Those wishing to share in the subsidy of 14,000 dollars must 
apply before Septembei 25 For the Aberdeen meeting 1n 1885, 
Sn Lyon Playfan will be proposed as president A well-attended 
meeting of the Organising Coiemittee of the Chemical Section 
has been held under the presidency of Piof Roscoe Promises 
of papeis were received fiom several well-known chemists, and 
a small executive committee was formed to diaw up a hst 
of papeis and to communicate with Canadian and American 
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chemists Section G has been particularly active The Con- 
mittee has prepared a list of subjects for papers which it 1s 
thought would be interesting to English visitors if treated by 
engimeers and mechanicians ın Canada, a good supply of papers 
1s expected both from this country and America We regret to 
learn that Prof Whlhamson, the General Treasurer, will be 
unable to be present, and the Council have decided to engage the 
services, pro hac vice, of Mr Hamy Brown, Assistant Secretary 
and Accountant of University College, as * Financial Officer," 
while Prof, Burdon Sanderson has virtually coasented to act as 
deputy for the Treasurer at Montreal 


M. Caro, for the French Academy, and MM. Pasteur and 
d'Abbadie, for the Academy of Sciences, will attend as delegates 
the fées at Edinburgh m commemoration of the tercentenary of 
the foundation of the University of Edinburgh 


Dr Kocu and his colleagues of the Gezman Cholera Com- 
mission will proceed shortly to Goalpara and Darjeeling to 
prosecute fmther inquiries After passing a few days there 
they will return to Germany, but they hope to be back 1n India 
next winter to carry on their very important and useful labours 


Dr GEORGE ENGELMANN of St Louts—the oldest United 
States botanist (excepting the venerable Lesquereux), as well as 
an eminent physician, for a time a fellow-student with Agassiz 
in Germany—died on February 11, at the age of seventy-five 


COMMODORE SAMUEL R FRANKLIN, U S.N , has been de 
tached from duty on the United States Naval Examining Board, 
and ordered as superintendent of the naval observatory, to 
succeed Rear-Adm,ral R, W Shufeldt, who was placed upon 
the retired list on February 21 


AT the sitting of the Academy of Science; of Maich 10 M 
Faye presented drawings which have been executed atwAlgiers 
by M Trépied, Directo. of the Observatory, and which repre 
sent Pons’ comet as seen on the very days on which have been 
noticed the changes that have excited such. surprise amongst cer 
tain astronomers M Faye took advantage of this communica- 
tion to give an explanation of these wonderful observation®, 
which are more frequent than has been supposed in the history 
of astronomy M Faye does not suppose that they may be attri- 
buted to any collision with cosmical matter, but to a rapid 
change in the point of view of the comet itself, as*observed 
from the earth This theory will be illustrated by a woodcut 
published in the next number of the Comptes Rendus 


CONSIDERABLE progre s has now been made m the carı yug 
out of the works connected with the marine station which. some 
time ago the Scottish Meteorological Society resolved to esta- 
blish at Granton , and it 1s anticipated that the oper tions of the 
station will be properly commenced towards the close of the 
present month As the first instalment of the work to be done, 
it 1s hoped that a tolerably complete descr.ption of the Firth of 
Forth, in its biological, meteorological, physical, and chemical 
relations, may be prepared in the course of the next few year-, 
and when this has been cairied out, the result will have an ex- 
ceptional, and indeed unique value, as a piece of work of the 
greatest scientific and national importance, produced by coopeia- 
tion amongst scientific men The Council of the Scottish 
Meteorological Society, ıt may be mentioned, recently asked 
Her Majesty's Government for a subscription of 1@o0/ for the 
purpose of building permanent laboratories ın connection with 
the station—undertaking at the same time to raise an additional 
10007 by pubhe subscription The Government, however, have 
not seen their way to assist this school of research, notwithstand- 
ing that the grant was waimly recommended by Prof Huxley, 
President of the Royal Society The Council of the Meteoro- 
logical Society have, however, every confidence that the scheme 
will be liberally supported by the general public 
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DR Casey, F RS, has just written a new work on Analytic 
Geometry, which coveis about two-thirds of the ground occupied 
by Salmon’s Conics , 1n the author’s opinion it will contain more 
new matter than any work on the subject since Salmon’s book 
was written e è 

AN interesting experiment 1» to be made by Dr Zantgraff, 
who, 1n company with Dr Chavanne, 1s about to visit she Congo 
and theinterior of Áfnca He takes with him æ phonograph, 
wherewith to fix the speech and melodies of hitherto unknowu 
tribes, which, thus received by the 1astrument, will be forwarded 
to scientific men m Germany ‘The apparatus (which will be 
used for such a purpose for the first time) has been made by Mr 
Fuhrmann, of Berlin, and exactly corresponds with one he has 
in that city, so that the plates used me Africa can be sent to 
Berlm to be unrolled by that machine, and caused t8 re-emit the 
sounds received 


A REMARKABLE cccurrence 1s :eported from Bona (Algeria) 
An isolated mountain, Jebel Naiba, 800 m in height, 1s 
rapidly decreasing in altitude, and round its base a considerable 
cavity 1s being formed The whole mass of the mountain 1s 
evidently sinking The neighbourhood of Bona must, however, 
have already been tne scene of a similar phenomenon Lake 
Fezzara, which measures over 12,000 hectares in extent, did not 
exist durmg the time of the Romans [Its depth in the centre 1s 
only 260m  Invessgations which were made in 1870 showed 
that the remains of a Roman town now lie 1n the lake, this 
town has the efore probably sunk in the same manner as the 
mountain 


A PREHISTORIC buzal-ground has been discovered on the so- 
called Hasenburg, near Buhla (Kreis Nordhausef,e Germany) 
Two complete human skeletons, numerous bronze rings, and 
several rings made of amber weie found The Hasenburg is an 
isolated rockon which stood formerly a castle of the Emgeror 
Henry IV , but the numerous prehistoric remains found in 
the neighbourhood point to its having been an ancient place 
of worship The objects recently found have been deposited in 
the Museum of Nordhausen 


THE appointment vy the Swedish Government of n entomo- 
logist to assist farmers has been found of so zyjqlvalue that it 
has been decided to continue the same Dr A Holmgren has 
been appointed agricultural entomologist for this year 


Tue city of Hamburg offers various prizes for the plans of a 
new Natural History Museum The total cost of construction 
of the building must not exceed 45,0007 Five prizes of 507 
each will be awarded for the five best plans, futher prizes of 
200/, will be distributed amongst the victors foi further work in 
coonection with the scheme, 


AT a recent meeting of the Straits Branch of the Royal Asiatic 
Society at Singapore, it was decided to prepare and publish a 
school geography of the Malay pemmsula and the adjoining 
regions, as well as a skeleton map of the peninsula, on a scale 
of a quarter of an inch to a mile, to be gradually filled ın as may 
be determined by subsequent survey and research, 


Dr BENJAMIN SHARP has been appointed Professor of Lower 
Invertebrata by the Council of the Academy of Natural Sciences 
of Philadelphia Dr Sharp 1s a graduate of the University of 
Pennsylvania, from which he received the degrees of Doctor of 
Medicine and Doctor of Philosophy in 1881 He afterwards 
studied under Leuckart m Leipzg, and under Semper in the 
University of Wurzbug Di Sharp was granted the privilege 
of studying at the Bavarian table in tke Zoological Station at 
Naples, an honour rarely gianted a forewner Dr Sharp pro- 
poses delivering lectures, during the coming «ping, on the lower 
forms of life 
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PROF KARPINSKY points out, in the Memoirs of the St Peters- 
burg Society of Naturalists (vol xw ), the following interesting 
feature of the geological structure of Russia The unmeta- 
morphosed rocks m Russia appear mostly quite, or nearly quite, 
undisgurbed fnd horizontal There ıs, however, besides the 
Crimea, a region where some dislocation and disturbance of these 
deposits are apparent This disturbed region runs from north- 
west to sotith-east, through the Sandomir ridge in Poland 
to Kaneff in Kiev, Isakchi in Poltava, the coal-basin of the 
Don, the Bogdo Mountains of the Astrakhan Steppe, and 
finally to the Kara-tan and Ak-tan Mountains to the east of the 
Caspian. Beyond this region even the older deposits (Silurian 
and Devonian) remaue*hndisturbed, while within it the older 
gneisses and crystalline schists are disturbed, not only by the 
Silunan uphegval which *has had a direction fiom north-east 
to south-west, but also by the more recent one just referred to, 
which has a direction peipendicular to it. It 1s worthy of notice 
that this line of upheaval would joi that line of ridges which 
runs in Western Europe through the mountams of the Weser 
and the Teutoburger Wald, while ın Asia it would join the 
Sheikh-jeli and Uiz-Dagh Mountains. 


WE notice m the same seiial some very valuable obseiva- 
tions of Prof Beketoff about Dr Sachs’ theory as to the reia- 
tions between the increase and segmentation of cells in the 
embryonal parts of plants While he warns one against the ap- 
plication of geometrical theories to botany, he points out how 
some of the conclusions arrived at by Dr Sachs could be more 
easily explained by the principles established by Wilhelm Hof- 
meister Piof Borodin’s researches into the anatony of the 
leaves of Chrysosplentum were made on very rich material col- 
lected by Pxo$ C Maximowicz for his ‘‘ Adumbratio Generis 
Chrysosplenu,” and Prof Boiodin was enabled not only to 
thoroughly study the subject, but also to airive at some most 
valualje conclusions as to the relations between the, anatomical 
features of different species of this genus and the features on 
which the classification of these species has been made 


Traces of glaciation in Sibeua, so boldly denied a few 
years ago, have been discovered in different parts of the country 
While failuf to detect them on the outer pats of the Altar 
Mountains, Mẹ Sokoloff has found unmistakable traces of an 
incomparably widei extension of glaciers in the central parts 
of the ridge, and especially in the Katun Mountain, Numerous 
traces have also been found, pointing to a greater extension of 
lakes during the post-Glacial period, and to the gradual drying 
up of the existing ones 


IN a paper recently published in the Mémoires de D Académie 
des Sciences de St Pétersbourg for 1883, Prof Fr Schmidt, while 
fully agreeing with the remarkable results of Mr Walcott’s 
researches as to the feet and respiratory organs of Trilobites 
(published in 1881 in the Buletin of the Harvard College 
Museum), proposes to include in Mr Walott' second group 
of Paleade his own family of Zemiasp:de It consists of the 
genera Henzzaspis, Woodw , Bunodes, Exchw , and Pseudontscus, 
Nieszk., which are much like Trilobites, but differ from them in 
the separate and freely-moving posterior parts of the body, 
formerly ıt was included m the group of Euryptendes 


PROF TARKHANOFF contributes to the last volume of the 
Memoirs (Trudy) of the Society of Natura'ists of St, Petersburg a 
very interesting Inquiry into the structure of the eggs of birds 
He has discovered that the albumen of the eggs of the Zzzsesso: es 
(ousel, canary, pigeon, &c) notably differs from that of the 
Autophagous birds (hens, ducks, geese, turkeys) When boiled 
it remains translucid , gt 1s fluorescent , its rotation power of the 
plane of polarisation 1s feeble: , when diluted with much water 
it does not give a white deposit, but only gives a feeble opalescent 
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coloration to the water, finally, ıt has a stronger basic reaction 
than the white of the eggs of the hen It may, however, be 
transformed so as to become like it by variou» means, namely 
the addition of neutral salts, o1 of bases, or of concentrated acetic 
and lactic acids, or even of carbonic acid o The most remarkable 
fact however 1s that the same result is also airived at by incu- 
bation, and Prof, Tarkhanoff considers that the modifying agency 
in this case 1s the yolk , when moderately heated with yolk in 
closed vessels, during twenty-four hours o1 more, it 1s transformed 
into albumen lıke that of a hen's egg As to the manner m which 
the yolk acts on 1t, 1t still remains unsettled, the supposition 
that the diffusion of salts 1s the cause of the change proved not 
to be true, and the cause must be searched for perhaps in the 
diffusion of gases The interesting question, as to the albu- 
men of hen’s eggs not also undergoing the same stages of deve- 
lopment within the ovarium, cannot yet be solved satisfactorily , 
but during his experiences M Tarkhanoff observed once the 
most interesting fact that a small ball of amber introduced into 
the upper part of the ovarium occasioned the deposition around 
the ball of albumen and the formation of a shell, that 1s, the for- 
mation of a quite normal egg with its cha/uze, and other particu- 
larities of structure, this observation would thus strongly 
support the mechanical theory of the foimation of the parts of 
an egg around its yolk 


Dr KING, retired Professor of Mineralogy, Geology, and 
Natural History ın Queen's College, Galway, has lately been 
elected a Corresponding Member of the New Youk Academy of 
Sciences 


Mr E L LAYARD urites to us from Noumea, New Caledonia, 
under date Jan 6, that the sunsets there have been quiteas extra- 
ordinary as elsewhere ‘‘As soon,” hesays, ‘‘as the sun’s disk has 
disappeared, a glow comes up from the west like that of white-hot 
steel, regelening somewhat as 1t mounts to the zenith, but chang- 
ing the while to blue From the zenith it passes into the most 
exquisite green, deepening as 1t loses itself ın the east As the 
sun sinks lower and lower, the red tints overpower the white- 
hot steel tiats, and the blue of the zenith those of the green, At 
7 pm, oralittle after, nearly the entire western half of the 
horizon has changed to a fiery crimson, as time goes on, the 
northern and southern areas lose their glory, and the grays of 
night contract, from the northern end first, most rapidly, the 
east is of? the normal gray The south now closes in, and 
presently, about 8 pm, there 1s only a glare in the sky, Just 
over the sun's path as of a distant conflagration, ‘till the fire ın the 
west fades out’ J have been attempting to describe one of our 
cloudless evenings, of which we have had only too many, having 
just come through a fearful drought that has lasted all thus 
while, but who shall paint the glory of the heavens when 
flecked with clouds! Burnished gold, copper, brass, silver— 
such as Turner m his wildest dreams never saw! and of such 
fantastic forms! The wonderful light from above was reflected 
on every tree and flower, our scarlet and crimson geraniums, 
fuchsias, &c , blazed in the light as I never saw them before, 
and the general effect was most extraordinary ” 


‘LHE Cremation Society of Berlin now numbers 365 members, 
no less than 146 having joined the Society during 1883 The 
cremation movement 1s also progressing favouiably at Hamburg, 
Kongsberg, Dresden, Breslau, and Wiesbaden, At Gotha 
forty-six bodies were cremated during 1883, which is about 
double the number of those burnt in any of the four preceding 
years 

THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Afacacus sinicus 9) from 
India, a Pig-tailed Monkey (Macacus nemestrinus 9 ) from Java, 
presented by Mr G. H Lee, two Herring Gulls (Lares argen- 
ta'us), European, presented by Madam Fridaich , a Kagu (Atzto- 
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chetus jubatus) from New Caledonia, presented by Mons J M 

Cornely, C M Z.S , four Blue Titmice (Parus caeruleus), British, 
presented by Mr Hanaeur, a Barn Owl (Sirex flammea), British, 
presented by Mrs W. Gittens, a Rhesus Monkey (Macacus 
rhesus d) from India, deposited, a Bosman’s Potto (Perodicticus 
potto) from West Africa, purchased , a Yellow-billed Duck (Anas 
xanthorhyncha) from South Africa, received ın exchange, a 
Bengalese Cat (Fels bengalensis) from India, received on ap- 
proval, a Zebu (Bos indicus &), a Collared Fruit Bat (Cyso- 
nycteris collaris), an Emu (Dromeus nove-hollandie), bred m 
the Gardens 





GEOGRAPHICAL NOTES 


ALTHOUGH the Chefoo Convention made with China in 1876 
has never been ratified, we are now reaping various advantages 
from its provisions With the object of exploring South-Western 
China, and of watching the possibilities of the development of 
trade 1n these regions, 1t was arranged that an English Consular 
Agent was to reside at Chung-King in Sze chuan on the uppe 
waters of the Yang-tse The officers who have held this post 
for the past six years have tiavelled widely through Yunnan, 
Sze-chuan, Kweichow, an^ other provinces, and have made most 
valuable contributions to the geography of Chia by-the reports 
which have been published by them Thus we have Mr Col- 
borne Baber's explorations 1n. South-Western China published 
by the Royal Geographical Society, Mr Parkei's papers in the 
China Renew, which we have alieady noticed, and now Mr 
Hose has made two reports, which have iecently been pub- 
lished as Parliamentary Papers The last of thése deals with 
a journey of nezily 2000 miles from Chung-King to Chéng-tu, 
the provincial capital of Sze-chuan, thence by Talt ın Yunnan to 
Yunnan-Fu, the capital of this province, returnmg to Chung- 
King by another route, The traveller does not think much of 
the European maps of these districts, for on p 58 we find him 
complainng that ‘‘the number of mistakes in these maps, 
whether as regaids boundary lines, names of places, &c , not to 
mention omissions, is truly alarming As fairly accwat® native 
maps are procurable, the occurrence of such mistakes as the 
aboye ıs astonishing " Mr Hoste also gives some account of 
the aboriginal tribes, who usually avoid the frequented routes, as 
as they are afraid of being taken by the Chmese He saw 
several Lolos, and a Si-fan or **tame wild man,” as he ıs callgd 
by a kind of Hibernicism, as well as representatives of several 
othe: frontier tribes There can be little doubt that m a short 
time, with these able and eneigetic English officers travelling fai 
and wide from Chung-King as a centre, the geography of the 
south-western corner of China will be as well know to us as 
that of the districts adjoining the coast 


AT the opposite coiner of the Chima Seas, another English 
officer, Consul-General Leys of Borneo, 1s endeavouring to pro- 
mote the commercial development of lhttle-visited districts in 
that wonderful island He has recently visited the tracts watered 
by thiee considerable rivers flowing into Brunet Bay near Labuan, 
and hopes to get the Chinese merchants of the latter colony, as 
well as of Singapore, to send trading patties up these riveis 
He further suggests the appointment of consular agents in 
the interior of the dominions of the Sultan of Brune: a step 
which cannot fail largely to increase our knowledge of the 
geográphy and resources of Borneo 


THE December numbei of Guido Cora’s Cosmos, which com- 
pletes the first series (1873-1883) of that useful publication, 
contains the first part of Capt C F Crema’s journey to 
Morocco in connection with the Italian Mission unde. Com 
mander Scovasso in 1882 The text, which gives us a graphic 
account of the progress of the mission from Tangiers through 
the maritime provinces southwards to the mouth of the Sebu in 
the Atlantic Ocean, 1s richly illustrated with numerqis woodcuts 
from photographs and sketches taken by Crema himself. Some 
of the heads in these illustrations, such as those of Scovasso, 
the Kaid Raka, and the Arab Surgeon of Caria-ben-Auda, are 
capital studies of characte: and ethnical types Others vividly 
reflect the salient aspects of the*fand, the architecture, and ın- 
dustries of its inhabitants Conspicuous amongst these is the 
fine north-west gate of Shella near Rabat, which, with its two 
hexagonal towers, ıs the grandest monument of Moorish archi- 
tecture still surviving 1n. Morocco The paper is also accom- 


NATURE 


| March 13, 1884 





panied with a map to the scale of 1 750,000, which, being 
based on an accurate survey of the route, forms a valuable 
contribution to geographical exploration. It fills up many blank 
spaces, and gives numerous rectifications of existing maps, even 
in districts that have already been frequently visited by European 
travellers In the same issue Gustavo Bianchi gives an account 
of his recent explorations in the Guwageh territory dung the 
spring of the year 1880, accompanied by a useful map of the 
Galia country to the south and east of Shoa, which, with the 
exception of Cecchi and Chiarim’s expeditior? ın 1878, had 
been visited by no traveller since the time of Major Harris and 
d'Abbadie (1843-46) 

THE Boletin de la Sociedad Geografica di Madrid for Decem- 
ber 1883 has a paper by D José Gomez San Juan, on the 
Spanish possessions in the Gulf of Gume? The object of the 
writer 1s to establ'sh the exclusive 11ght of Spain to the islands 
of Annobon, Cosco, and the two Ebbers, as well as to the 
portion of the cpposite mainland stretching fióm Punta del 
Campo to Punta Santa Clara on the right bank of the Gaboon. 
The paper ıs ably wiitten, and contains much interesting his- 
torical and geographical information on the whole of the west 
coast of Africa from Sierra Leone to the equator 


THE German and Austrian Alpine Club now consists of no 
less than 100 sections The last two sections formed were those 
at Bonn, on the Rhine, and at Schladirang Radstadt in the 
Upper Enns Valley 


THE Stuttgart branch of the Berlin Centralverem fin 
Handelsgeographie contemplates the establishment of a Museum 
fo. commercial geography at Stuttgart 


THERE will be several special exhibitions at Munich on the 
occasion of the fomth German Geographentag The followmg 
are planned (1) new maps and books, (2) cuiosities of carto- 
graphy and geographical hteratwe, (3) Bavarian maps, (4) 
maps, reliefs, and books relating to the Alps, (5) «naps, reliefs, 
atlases, and othe: objects suitable for instruction in geogiaphy , 
(6) work done by pupils in geography, to illustraf& ehe methods 
of teaching 


LETTERS have been received fiom Herr Junker and from the 
Khartoum Gonsul, Her: Hansal, which, however, do nog give 
satisfactory details about the travelle's domgs during the last two 
years, nor about his piesent position They aie principally 
short notes dating from December 1882, August and October 
1883, 1n which he refers to longe letters and 1eports, which have, 
however, not yet come to hand Nevertheless, these notes 
prove that junket was m good spirits and health in, the Sennis 
Country at the beginning of October Jast, and fai frogn being dıs- 
heaitened or disturbed by events in the S P of which he 
knew, was fully occupied with his travels and the drawing of his 
maps 

Dr_Finscu of Bremen has now published the ** Anthropo- 
logical Results" of his journey to the Pacific, and. they form a 
valuable addition to anthropologicil literature The tiaveller 
does not solely rely upon his own 1esearches and observations, 
but also upon his (according to Virchow) unexampled collection 
of plaster casts from the faces of living men and women, natives 
of the islands he visited This collection consists of no less than 
164 casts, and represents natives of sixty one different islands, 
beside, Polynesians, Micronesians, and Melanesians, it also 
contains Malay» of the Indian Aichipelago, for the sake of 
comparison Copies of the casts will be a welcome means of 
instruction 1n antarofology, aud can be obtained through Heir 
Louis Castan at Berlin (Panopticum) 


AN expedition to the North Pole ıs being prepared by Capt 
Fondacato of the Italian navy It 1s several centuries since an 
expedition to the North Pole was despatched from Italy 





THE SIX GATEWAYS OF KNOWLEDGE? 
II 


THE sense of sight may be compared to the sense of sound in 
thisrespect — I spoke of the sense of sound being caused by 
rapid variations of pressure J had better particulaiise and say 
how rapid must be the alternations from greatest pressure to 
least, and back to greatest, and how frequently must that period 
T An Address at the Midland Institute, Birmingham, October 3, 1883, by 
Prof Sir W'lham Thomson, LL D$, F RS, president Continued from p 
440 
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occur, to give us the sound of a musical note. If the barometer 
varies once a minute you would not perceive that as a musical 
note. But suppose by any mechanical action m the aw, you 
could cause the barometric pressure—the air pressure—to vary 
mugh more*iapidly That change of pressure which the baro- 
meter 1s not quick enough to show to the eye, the ear hears as a 
musical sound if the petiod 1ecurs twenty times pei second If 
it recurs {wenty, thirty, forty, or fifty times per second, you 
hear a low notg If the period 1s giadually accelerated, you hear 
the low note gradually rismg, becoming higher and higher, more 
and more acute, and if 1t gets up to 256 periods per second, we 
have a certam note called C in the ordinary musical notation I 
believe I describe ıt corectly as the low note C, of the tenor 
voice—the gravest C that can be made by a flute The note of 
a two foot organ pipe open at both ends has 256 periods per 
second Go on higher and higher to 512 periods per second, 
and you haye the C above that—the chief C of the soprano 
voice Go above that to 1024, you get an octave higher You 
get an octave highe: always by doubling the number of vibia- 
tions per second, and 1f you go on till you get up to about 5000 
or 6000 or 10,000 periods pei second, the note becomes so shrill 
that 1t ceases to excite the human ear and you do not hearit any 
longer The highest note that can be perceived by the human 
ear seems to be something like 10,000 periods per second I 
say “something like," because there 1s no very defimte limit 
Some ears cease to hear a note becoming shriler and shrillei 
before other ears cease to hear it, and therefore I can only «ay 
ina very general way, that something like 10,000 periods per 
second, 1s about the shrillest note the human ear 1s adapted to 
hear We may define musical notes, therefore, as changes of 
presure of the an, regularly alternating in periods which lie 
between 20 and 10,000 per second 

Well now, ate there vibrations of thirty o1 forty or fifty or a 
hundred thousand or a million of periods per second im air, 1n elastic 
solids, or ig any matter affecting our sense? We have no 
evidence of the existence 1n. matter of vibrations of very much 
greater freeu&ncy than 10,000 01 20,000 or 30,000 per second, 
but we have no reason to deny the possibility of such vibrations 
existing, and having a large function to perform in nature But 
when we get to some degree of frequency that I cannot put 
figui$s upon, to something that may be measured ifi. millions, if 
not m hundred-thousands of vibrations per second, we have not 
merely passed the limits of the human ear to hear, but we have 
passed the limits of matter, as known to us, to vibrate Vibia- 
tions transmitted as waves through steel, o1 air, or water, cannot 
be more frequent than a certam number, which I cannot now put 
a figure te but which, I say, may be reckoned m hundied- 
thousands few millions per second 

But now *W think of light Light we know to be an 
influence on the retina of the eye, and through the 1etina on the 
optic neve, an influence dependent on vibrations whose fre- 
quency 1s somethmg between 400 millon milhons per second 
and 800 million milhons pe: second Now we have a vast gap 
between 400 per second, the sound of a rather high tenor voice, 
and 400 million milhons per second, the numbei of vibrations 
corresponding to dull red light—the gravest red light of the 
prismatic spectrum ‘fake the middle of the spectrum—yellow 
hght—the period of the vibrations there 1s in 10und. numbers 
500 million millions per second In violet light we have 800 
million milhons per second, Beyond that we have something 
that the eye scarcely percerves—does not perceive at all perhaps 
—but which I believe it does perceive, thopgh not vividly we 
have the uitra-violet 1ays, known to us chiefly by their photo- 
graphic effect, but known also by many other wonderful experi- 
ments, that within the last thirty years have enlarged cui know- 
ledge of hight to a most marvellous degree We have invisible 
rays of light made visible by letting them fall on a certain lind 
of glass, glass tinged with uianium—that yellowish green glass, 
sometimes called canary glass oi chameleon glass Uranium 
glass has a property rendering visible to us invisible rays You 
may hold a piece of uranium glass in your hand, illuminated by 
this electric light, or by a candle, o1 by gas light, or hold it in 
the prismatic spectrum of white light, and you see it glowing 
accoiding to the colour of the light which falls upon it, but 
place ıt 1n the spectrum beyond the visible violet end, where 
without 1t you see nothing, where a piece of chalk held up seems 
quite dak, and the uranium glass glows wath a mysterious altered 
colour of a beautifu® tint, revealing the presence of invisible 
rays, by converüng them into rfys of lowe: period, and so 
rendering them visible to the eye The discovery of this 


propeity of uramum glass was made by Prof. Stokes, and the 
name of fluorescence from fluor spar, which he found to have the 
same property, was given to it It has «ince been discovered 
that fluorescence and phosphorescence are contmuous, being 
extremes of the same phenomenon I suppose most persons 
here present know the lummous paint made from sulphides of 
calcium and other materials, which, after being steeped m light 
for a certain time, keep on for hours giving out light in the 
darkness Persistence ın enassion of hght after the removal of 
the source, which ıs the characteristic of those phosphorescent 
objects, 1s manifested also, as Edmund Becquerel has proved, 
by the uranium glass, and thus Stokes’ discovery of fluorescence 
comes to be continucus with the old known phenomenon of 
phosphorescence, to which attention seems to have been first 
called scientifically by Robert Boyle about 2co years ago 

There are other rays, that we do not perceive in any of these 
ways, but that we do perceive by our sense of heat heat rays as 
they are commonly called But ın truth all rays that we call 
light have heating effect Radiant heat and hghtare one and mdi- 
visible ‘There aie not two things, radiant heatand light radiant 
heat is identical with lizht Take a black hot kettle into a dark 
xoom, and look atit Youdonot see it_ Hold yow face or your 
hand nea: it, and you peiceive it by what Bunyan would have called 
Feel Gate, only now we apply the word feeling to other senses 
as well as Touch You perceive it before you touch it You 
perceive it with the back of your hand, or the front of your 
hand, you perceive it with your face, yes, and with your eye, 
but you do not see ıt Well, now, must I justify the assertion 
that it 15 not light? You say it 15 not hight, and it 1s not so to 
you, if you do not see ıt There has been a good deal of logic- 
chopping about the words hee, we seem to define 1n a vicious 
circle We may begin by defining light—“ It 1s light 1f you see 
it as light , it 1s not ight if you do not seeit” To save cucum- 
locution, we shall take things in that way Radiant heat is 
light if we see it, it 15 not light 1f we do not see it It is not 
that there aie two things , 1t 1s that 1adiant heat has differences 
of quality ‘There are qualities of radiant heat that we can see, 
and if wesee them we call them light, there are qualities of 
radiant heat we cannot see, and if we cannot see them we do 
not calf*them light, but still call them radiant heat and that on 
the whole seems to me to be the best logic for this subject 

By the bye, I don’t see Logic among the studies of the 
Birmingham and Midland Institute Logic is to language and 
grammar what mathematics 1s to common sense, logic 1s 
etherealised grammar I hope the advanced student in grammar 
and Latin and Greek, who needs logic perhaps as much as, per- 
haps more than, most students of science and modein languages, 
will advance to logic, and consider logic as the science of using 
words, to lead him to know exactly what he means by them 
when he fses them More ships have been wrecked through 
bad logic than by bad seamanship When the captam writes 
down m his log—I don’t mean a pun here, log has nothing to do 
with logic—the ship's place 1s so-and-so, he means that it 1s the 
most probable position—the position which, according to pre- 
vious observations, Le thinks 15 the most probable After that, 
supposing no sights of sun or stars or land to be had, careful 
observation of spe d and direction shows, by a simple reckoning 
(called technically the dead reckoning), whee the ship Js next 
day But sailors too often forget that what they put down in 
the log was not the ship’s place, but what to ther then know - 
ledge was the most probable position of the ship, and they keep 
running on as if ıt was the true position They forget the 
meaning of the very words m which they have made their entry 
m thelog, and through that bad logic more ships have been run 
on the rocks than by any other carelessness or bad seamanship 
It 1s bad logic that leads to trusting to the dead reckoning, in 
running a course at sea , and 1t 1s that bad logic which 1s the 
cause of those terribly frequent wrecks, of steamers, otherwise 
well conducted, in cloudy but perfectly fine weather, running on 
rocks at the end of along voyage To enable you to understand 
precisely the meaning of your result when you make a note,of 
anything about your own experience or experiments, and to 
understand precisely the meaning of what you write down, 1s 
the province of logic To arrange your record m such a manner 
thatif you look at ıt afterwards it will tell you what it 1s worth, 
and neither more nor less, 1s practical logic, and if you exer- 
cse that practical logic, you will find benefits that are too 
obvious if you only think of any scientific or practical subject 
with which you are familiar 

There 1s danger then of a bad use of words, and hence of bad 
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reasoning upon them, 1n speaking of light and radiant heat , but 
if we distinctly define light as that which we consciously per- 
ceive as light—without attempting to define consciousness, 
because we cannot define consciousness any more than we 
can define free will—we shall be safe There 1s no question 
that you see the thing, if you see it, it 1s light Well now, 
when is radiant heat light? Radiant heat is light when its 
frequency of vibration 1s betw een 400 million millions pet second 
and 800 milhon milhons per second When its fiequency 
1s Jess than 400 million millions pei second it is not light, it 1s 
invisible ‘‘infra-1ed” 1adiant heat When its fiequency is more 
than 800 million millions per second, it 1s not light if we cannot 
see it, 1t 1$ invisible ul'ra-violet radiation, truly radiant heat, 
but it 15 not so commonly called 1adiant heat because its heating 
effect 1s known 1ather theoretically than. by Sensory perception, 
or thermometric or thermoscopic indications ‘Observations 
which have been actually made by Langley and by Abney on 
radiant heat take us down about thiee octaves below violet, and 
we may hope to be brought considerably lower still by future 
observation We know at present in all about four oc'aves— 
that 1s from one to two, two to fom, four to eight, eight to «ix- 
teen, hundred million millions—of radiant heat One octave ef 
radiant heat 1s perceptible to the eye as light, the octave from 
400 million millions to 800 million millions ` I poirow the word 
octave from music, not ın any mystic sense, noi as indicating any 
relation between harmony of colours and harmony of sound 
No relation exists between haimony of sound and haimony of 
colours I merely use the word ‘‘octave” as a buef expres- 
*10n for any range of fiequenctes lying within the ratio of one 
to two If you double the frequency of a musical note, you 
raise it an octave in that sense I use the word for the moment 
mn respect to light, and in no other sense Well now, 
think what a tremendous chasm there is between the 100 million 
millions pei second, which 1s about the gravest hitherto disco- 
vered note of invisible radiant heat, and che 10,000 per second, 
the greatest number of vibrations in sound ‘This is an unknown 
province of science the investigation or vibrations between those 
two limits 1s perhaps one of the most Fromising piovinces of 
science for the future investigatoi 

In conclusion, I wish to bring before you the idea tlt all the 
senses are related to force The sense of sound, we have seen, 
is merely a sense of very rapid changes o° atr pressuie (which 1s 
force) on the drum of the ear I have passed merely by name 
over the senses of taste and smell I mav say they aie chemical 
senses Taste common salt and taste sugai—you tell inga 
moment the difference The percep ion of that difference 1s a 
perception of chemical quality Well, the.e 1s a subtle molecu- 
lar influence here, due to the touch of the object, on the tongue 
or the palate, and producing a sensation which is a very different 
thing from the ordinarily rechoned sense of touch, 1m the case 
now considered, telling only of roughness and of temperature 
The most subtle of our senses perhaps is sight , next come smell 
and taste Prof Stokes recently told me that he would iather 
look upon taste and smell and sight as bemg continuous because 
they are all moleculai—they all deal with properties of mattei, 
not in the gross, but molecular actions of matte ; he would 
rather group those three together *han he would couple any of 
them with any of the other senses It 1s not necessa y, however, 
for us to reduce all the six senses to one, but I would Just point 
out that they are all related to force Chemical action is a force, 
tearing molecules apait, throwing o1 pushing them together and 
our chemical sense or senses may therefne so fai at least be 
regarded as concerned with force That the senses of smell and 
taste are related to one another seems obvious, and if physio- 
logists would pardon me, I would suggest that they may, with- 
out impropirety, be regarded as extiemes of one sense ` This at 
all events can be said of them, they can be compared —which 
cannot be said of any other two senses, You cannot say that 
the shape of a cube, or the roughness of a piece of loaf sagar or 
sandstone, is compaable with the tempe-ature of hot water, oi 
is like the sound of a trumpet, or that the sound of ea trumpet ts 
like scarlet, or like a rocket, or lixe a blue-light signal There 
1s no comparability between any of these perceptions But if 
any one says, ‘‘ That piece of cinnamon tastes like its smell," I 
think he will express something of general experience The 
smell and the taste of pepper, nu meg, cloves, cinnamon, vanilla, 
apples, strawberries, and other articles of food, particularly 
spices and fruits, have very marked qualities, in which the taste 
and the smell seem essentially comparable — Itdoes seem to me, 
although anatomists distingmsh bety een them, because the 


Sensory organs concerned are different and because they have 
not discovered a continuity between these organs, we should not 
be philosophically wiong in saying that smell and taste are 
extremes of one sense—one kind of perceptivity—a sense of 
chemical quality materially presented to us, . . 

Now sense of light and sense of heat are very different , but 
we cannot define the difference — You perceive the heat of a hot 
kettle—how? By its radiant heat against tne face—that 1s one 
way But there 1s another way, not by radiant, heat, of which 
I shall speak later. You perceive by vision, but still in virtue 
of radiant heat, a hot body, if illuminated by light, or ıf hot 
enough to be self-luminous, red-hot or white-hot, you see 1t, 
you can both see a hot body, and perceive it by its heat, other- 
wise than by seeing it Take a piece of,red hot cder with the 
tongs, or a red-hot poker, and study it’? carry it into a dark 
room, and look at ıt You see it for a certain time, after a 
certain time you cease to see it, but youfstill perceive radiant heat 
from it Well now there ıs radiant heat peiceivel by the eye 
and the face and the hands all the time ? but tt is perceived only 
by the sense of temperature, when the hot body ceases to be red- 
hot There is then, to our senses, an absolute distinction. in 
modes of perception between that which 1s continuous in the 
external nature of the thing, namely, radiant heat in its visible 
and invisible varieties It operates upon our senses im a way 
that I cannot ask anatomists to admit to be one and the same in 
both cases They cannot now, at all events, say that there is an 
absolute continuity between the retina of the eye m its perception 
of 1adiant heat as light, and the skin of the hand in its perception 
ofiadiant heat as heat We may come to know moie, it may 
yet appear that there is a continuity So ne of Darwin’s sublime 
specula'ions may become realitie; to us, and we may come to 
recognise a cultivable retina all over the body We have not 
done that yet, but Darwin’s grand idea occurs as suggesting that 
there may be an absolute continuity betw:en the perception of 
radiant heat by the 1etma of the eye and its perception by the 
tissues and nerves concerned in the mere sense of heat ^ We 
must be content in the meantime, however, to malee distinction 
between the senses of light and heat And indeed it must be 
remarked that our sense of heat is not excited by radiant 
heat only, while it is only and essentially radiant heat that 
gives to the ietina the sense of light Hold yourehand 
under a red hot poker m a daik room+ you perceive it to 
be hot solely by its radiant heat, and you see it also by its 
radiant heat Now place the hand over it you feel more of 
heat Now, in fact, you perceive its heat in thiee wiys—by 
contact with the heated ur which has ascended from the poker, 
and by radiant heat felt by your sense of heat, andeby radiant 
heat seen as light (the non being still red-hot) — Bggsfhe sense of 
heat ıs the same throughout, and ıs a certare experienced 
by the tissue, whether it be caused by radiant heat, or by contact 
with heated paiticles of the au 

Lastly, there remains—and I am afraid I have already taxed 
your patience too long—the sense of force I have been vehe 
mently atacked for asseiting this sixth sense I need not go into 
the controversy , I need not explain to you the ground on which 
T have been attacked , I could not in fact, because 1n 1eading the 
attack I have not been able to understand it myself The only 
tangible ground of attack, perhaps, was thata writerin New 
York published this theory in 1880, I had quoted Dr Thomas 
Reid, without giviig a date, his date chances to be 1780 or 
thereabouts But physio'ogists have very strenuously resisted 
admitting that the sense of 1oughness is the same as that muscular 
sense which the met&physicians who followed Di Thomas Reid 
m the University of Glasgow, taught It was in the Umversity 
of Glasgow tzat I learned the muscular sense, and I have not 
seen it very distinctly stated elsewhere What ıs this ** muscalai 
sense"? I press upon the desk before me with my right hand, 
or I walk forward holding out my hand in the daik, and using 
this means to feel my way, as a blind man does constantly who 
finds where he ıs, and guides himself, by the sense of touch 
I walk on until I perceive an obstruction by a sense of force 
im the palm of the hand How and whee do I peiceive 
this sensation? — Anatomists will tell you it 1s felt in the 
muscles of the aim Here, then, 1s a force which I perceive in 
the muscles of the arm, and the corresponding perceptivity 1s 
properly enough called,a muscular sen e But now take the tip 
of you finger and 1ub a piece of sandstone, o1 a piece of loaf 
Sugar, or a smooth table Take a piece@of loaf suga: between 
you finge ard thumb, and fake a smooth glass between your 
finger and thumb You perceive a difference What is that 
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difference? It 1s the sense of roughness and smoothness Physio- 
logists and anatomists have used the word “tactile” sense, to 
designate ıt I confess that this does not convey much to my 
mind ‘‘ Tactile” 15 merely ** of or belonging to touch,” and in 
saying we perceive roughness and smoothness by a tactile sense, 
we are where we were Weare not enlightened by being told 
that there 1s a tactile sense a» a department of our sense of 
touch But I say the thing thought of 1s a sense of force We 
cannot away with it, it 15 a sense of force-, of directions of 
foices, and of" plages of application of forces If the places of 
application of the forces are the palms of the two hands, we 
perceive accordingly, and know that we perceive, in the muscles 
of the arms, effects of laige pressures on the palms of the hands 
But if the places of application are a hundied little areas on one 
finger, we still perceive the effect as force We distinguish 
between a uniformly distfibuted force like the foice of a prece of 
smooth glass, and forces distributed ove: ten or a hundred little 
areas. And this ıs the sen-8 of smoothness and ioughness The 
sense of roughn&ss 1s therefore a sense of forces, and of places 
of application of forces, just as the sense of forces in you two 
hands stretched out 1s the sense of foices in places at a distance 
of six feet apart Whether the places be at a distance of six 
feet or at a distance of one hundredth of an inch, it 15 the sense 
of forces, andsof places of application of forces, and of direc- 
tions of forces, that we deal with in the sense of touch other 
than heat Now anatomists and physiologists have a good right 
to distinguish between the kind of excitement of tissue in the 
finger, and the minute nerves of the skin and sub-skin of the 
finger, by which you perceive roughness and smoothness, in the 
one case, and of the muscles by which you peiceive places of 
application very distant, in the other But whether the forces 
be so near that anatomists cannot distinguish muscles, cannot 
point out muscles, resisting forces and balancing them—because, 
remember, when you take a piece of glass in your. fingers every 
bit of pressure at every ten thousandth of an inch pressed by the 
glass against the,finger 1s a balanced force—or whether they be far 
asunder and obviously balanced by the muscles of the two arms, 
the thing peiceifed ıs the «ame in knd Anatomists do not 
show us muscles balancing the individual forces expcrienced by 
the small areas of the finger itself, when we touch a piece of 
smooth glass, or the individual forces in the scores or hundieds 
of little&ireas experienced when we touch a prece of r@ugh sugar 
or rough sandstone, and perhaps it is not by muscles smaller 
than the muscles of the finger as a whole that the multitudinous- 
ness ıs dealt with , o1 perhaps, on the other hand, these nerves 
and tissues are continuous 1n their qualities with muscles I go 
beyond the iange of my subject whenever I speak of muscles 
and nerves , byt externally the sense of touch other than heat 1s 
the same in ses—4t ıs the sense of forces and of places of 
application of foiteyamnd of duections of forces. I hope now 
I have justified the sixth sense , and that you will excuse me for 
having taxed yom patience so long in not having done it ın 
fewer words 





ELECTRICAL STANDARDS 


THE Committee report that, in accordance with suggestions 
made at the last meeting of the British Association, arrange- 

ments have now been completed for testing resistance coils at 
the Cavendish Laboratory and issuing certificates of their value 
These ariangements have been made by Lord Rayleigh and Mr 
Glazebrook, and the report contams an account by the latter of 
the methods employed and the conditions undeg which the testing 
1s undertaken,*in order that those who use such coils may have a 
more exact estimate of the value of the test 

When a coil 1s to be tested, a suitable standaid is chosen, and 
the two are placed in the water baths and left at least thiee or 
four hours—more usually over mght The comparison 1s then 
made in the ordinary manne: by Piof Carey Fosters method 
(S'ournal of the Society of Telegraph Engineers, 1874), and the 
coils again left for some time without being 1emoved from the 
wate. After this second interval another comparison ıs made 
The temperatures of the water baths are taken at each com- 
parison, and as a rule differ very slightly 


1 Abstract of Report of the Committee, consisting of Prof G Carey 
Foster, Sir William Thomson Prof Ayrton, Mr J Perry, Prof W G 
Adams Lord Rayleigh, Prof Jenkin, Dr O J Ladge, Dr John Hopkin- 
son, Dr A Muirhead (Secretary) Mr W H Preecg, Mr Herbert Taylor, 
Prof Everett, Prof Schuster, Sir W Siemens, Dr J A Fleming, Prof 
G F Fitzgerald, Mr R 1 Sinsebrook, ang Prof Chrystal, appointed for 
the purpose of constructing and issuing pracfical Standards for use in Elec- 
trical Measurements 
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We thus have two values of the iesistance of the coil to be 
tested at two slightly different temperatures 

The mean of these will be the resistance of the coilin question 
at the mean of the two temperatures 

We are thus able to issue a cetificate 1n the following form — 
“This 1s to certify that the coil No X has been compared with 
the British. Association Standards, and that its value at a tem- 
peratuie of A°C s PBA Unitsor 7^ R ohms, 1 B A Umt 
being 9867 R ohms" We further propose to stamp all coils in 


the futme with this monogram ki and a reference number 


It will be noticed that nothing 1s said about the temperature 
coefficient of the coil or the temperature at which the coil 1s 
accurately 1 B A Umt To determine this exactly ıs a some- 
what long and troublesome operation, but at the same time it 1s 
one which every elecuician, if he knows the value of the coil at 
one given temperature, can perform for himself with ordinary 
testing apparatus — It does not require the use of the standaids 
For many purposes the approximate value of the temperature co- 
efficient obtained fiom a knowledge of the malerial of the coil 
will suffice, we may feel certain that any one requiring greater 
accuracy would be quite able, and would prefer, to make the 
measurement himself, We can state with the very highest exact- 
ness that the resistance of the coil X at a temperature 4° C 
is R To obtain the temperature coefficient accurately requires 
an amount of labour which may be quite unnecessary for the 
pui pose for which the coil is to be used, 

In accordance with the resolution of the Committee, a fee of 
IJ 1s has been charged for testing single units, and of 17 115 62 
for others 

The only coils the testing of which 1s regularly undertaken are 
single units and multiples of single units by some powers of 10 

But though this ıs so, two standard ohms have been ordered, 
using for the value of the B A unt 9867 ohms, and when they 
arrive and have been tested, it will be easy to dete:mine the 
value of coils which do not differ much fiom a real ohm At 
pre-ent, without these standaid.—the coils actually used in the 
recent experiments at the Cavendish Laboratory have a 1esi-tance 
of about 1, 24, and 168 ohms—the operation is tioublesomé 
The simpl@t accuiate method seems to be to combine 1n multiple 
aic the real ohm, and one of the 100 B A unit standards, and to 
compare the combination with a single unit 





ON THE MEASUREMENT OF ELECTRIC 
* CURRENTS! 


PERHAPS the simplest way of measuring a current of mode- 
rate intensity when once the electro-chemical equivalent of 
silver ıs known, ıs to determine the quantity of metal thrown 
down by tht current in a given time in a silver. voltameter 
According to Kohhausch the electro chemical equivalent of 
silver is m C,G S measure 1 136 X 1077, and according to 
Mascart, 1 124 X 107? Experiments conducted ın the Caven- 
dish Laboratory during the past yeaı by a method of current 
weighing described in the British Association. Report for 1882 
have led to a lower numbei, viz 1 119 X 10-7. At this rate 
the silver deposited per ampere per our 1s 4 028 giams, and 
the method of measurement founded upon this numbe: may be 
used with good effect when the strength of the current ranges 
from 1/20 ampere to perhaps 4 amperes It requues, how- 
ever, a pretty good balance, and some experience in chemical 
manipulation 
Another method, which gives good results and requues only 
apparatus familiar to the electrician, depends upon the use of a 
standard galvanic cell The current fiom this cell is passed 
through a high resistance, such as 10,000 ohms, and a known 
fraction of the electromotive force 1s taken by toaching this 
circuit at definite pomts The current to be measured 1s caused 
to flow along a strip of sheet German silver, from which two 
tongues project The difference of potential at these tongues 1s 
the product ofthe resistance included between them and of the 
cuirent to be measured, and 1t 1s balanced by a fraction of the 
known electromotive force of the standard cell (see figure) With 
a sensitive galvanomete: the balance may be adjusted to about 
I/4000 The German silver strig mast be large enough to avoid 
heating The resistance between the tongues may be 1/200 ohm, 
and may be determmed by a method sumilai to that of Mattntes- 
sen and Hockm (Maxwell’s “ Electricity,” § 352) The propor- 
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tions above mentioned are suitable for the measurement of such 
currents as IO amperes : 

Another method, available with the strong currents which are 
now common, depends upon Faraday's discovery of the rotation 
of the plane of polatisation by magnetic force’ Gordon found 
15^! as the rotation due to the reversal of a current of 4 amperes 
circulating about 1000 times round a column of bisulphide of 
carbon With heavy glass, which 1s more convenient in ordinary 
use, the rotation 1s somewhat greater With a coil of 100 
windings we should obtam 15° with a current of 40 amperes , 
and this rotation may easily be tripled"by causing the hght to 


oS ——— 

traverse the column three times, or, what 1s desirable with so 
strong a current, the thickness of the wire may be incieasecgand 
the number of windings 1educed With the best optical arrange- 
ments the rotation can be determined to one or two minutes, but 
in an instrument intended for practical use such a degree of 
delicacy 15 not available One difficulty arises fiom the depolai- 
ising properties of most specimens of heavy glass Arrangements 
are 1n progiess for a redetermination of the rotation in bı ulphide 
of carbon. RAYLEIGH 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —In spite of the large majority ın favour of the 
preamble of the statute allowmg women to enter for certam 
University Examinations, the statute was again opposed on 
March r1, on bemg brought up by Council afte: amendment 
After a lengthy debate, the statute was cared by 107 against 
72 The chief arguments used against the measureweie based 
on the alleged unfairness to men m allowing women to compete 
under no restrictions of time and residence, and for portions only 
of any examination , and on the evil to the health of women which 
might arise from their competing with men Mı Pelham, of 
Exeter, pointed out that the statute was not one to confer 
degrees upon women, but to make Oxford an exammmgebody 
for the various centies of female education ın England, and 
enable it to confer certificates which would have a 1ecognised 
value Mr Sedgwick read letters from the heads of Newnham 
and Girton, at Cambridge, showing that the health of the students 
was excellent ^ 





SCIENTIFIC SERIALS 


THE American Journal of Science February —Exammation 
of Alfred R. Wallace's modification of the physical theory of 
secula: changes of climate, by James Croll While agreeing 


NATURE 


with much that has been advanced by Wallace in his “Island ~ 


Life,” in explanation of geological climate, the author fails to 
perceive that any of the arguments or considerations there adduced 
materially affect his own theory as advocated in ‘* Climate and 
Time” He still holds that with the present distribution of land 
and water, without calling in the aid of any other geographical 
conditions than now obtain, the physical agencies detailed in 
‘*Climate and Time” are sufficient to account for all the phe- 
nomena of the Glacial epoch, including those intercalated warm 
periods, during which Greenland would probably be fiee fiom 
1ce, and the Arctic regions enjoying a mild climate — Commum- 
cations from the United States Geological Survey, Rocky 
Mountain division, No v , onsanidme and topaz, &c, in the 
nevadite of Chalk Mountam, Colorado, by Whitman Cross 
The sanidine crystals contain gas inclusions, but ro fluids, and 
the topaz, elsewhere found only m gianite, gneiss, o1 other meta 
morphic or crystalline schists, here occurs in an eruptive rock 
probably of early Tertiary age —On the occurrence of the Lowe: 
* January, 1884 Ina note recently communicated to the Royal Society 
(Proceedings, November 15, 1883) Mr Gordon points out that, owing to an 
error 1n reduction, the number given by him for the value of Verdet/s con- 
stant 1s twice as great as it should be 


therefore be halved, a correction which 


of constructing a useful instrument upon this principle 


"The rctations above mentioned must | 
diminishes materially the prospect ; 
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Burlington limestone m New Mexico, by Frank Springer The 
observations made by the author ın 1882 ın the Lake Valley 
Mining District, Southein New Mexico, have brought to hght 
numerous facts confirming the views of the Burlington geologists 
regaiding the distmet character of the upper and lower sub- 
carboniferous groups ın that distuict, but demon?trating that the 
Lower Burlington limestone has a much wider geogiaphical 
range than had hitherto been suspected —The Minnesota Valley 
m the Ice Age (concluded, withtwo maps), by Warren Upham, 
—Glacial diift in Montana and Dakota, by Charles A White 

The autho, who had alieady determined the presence of true 
northern Glacial dift ın the 1egion about the Lower Yellowstone 
River, now traces the same drift much futher west His obser- 
vatiors were mainly confined to the Missouri Valley, but also 
veached to the vicinity of the Great .Paw Mountains, extending 
for over a thousand miles at intervals from the Great Falls of 
the Missouri to Bismarck 1n Dakota —Phenomena of the Glacial 
and Champlain periods about thé mouth of the Connecticut 
Valley, that 1s, in the New Haven gegion (with two plates), by 
James D Dana The author concludes that during the Ice 
period the Mill River channel was excavated or deepened by 
glacier action This channel, as it widened southwaids below 
the month of the Pine Marsh Cieek, became paitly obstructed 
by sand-bars, which increased as the flood made progiess, and 
ultimately merged in the wide terrace formation of the New 
Haven plain —Supplement to pape: on the paramorphic origin 
of the hornblende of the crystalline rocks of the North-Western 
States, by R D Irving —On herderite, a glucinum calcium 
phosphate and fluoride from Oxford County, Maine, by Willam 
Earl Hidden and James B Mackintosh —Note on the decay of 
rocks in Brazil, by Orville A Derby 


Bulletin de? Académie Royale de Belgique, December 1, 1883 
—Note on the presence of enatic boulders on the Belgian low- 
lands, by M E Delvaux From the blocks of Scandinavian 
gianites found at Limburg, in East Flandeis, at Wachtebeke, 
and other places, the author concludes that during the Ice Age 
glaciation extended ove: the whole of the Nethe:jands, Belgium, 
and the shallow or exposed lands now flooded by the North Sea, ; 
terminating on the plams of Norfolk and Suffolk —On amygda- 
Ime and germination, by M. A Jorissen —On the scintillation of 
the starsein connection with the constitution of therrelght as 
revealed by spectrum analysis, by M Ch Montigny The 
author’s spectroscopic studies lead to the conclusion that those 
stais sparkle most whose spectra present the fewest bands, scm- 
tillation being weakest in those whose spectra are marked by 
bioad dark bands — On the fossil remains of Sphaz gos 1 upeltensis 
discovered in the brick clay of the Waas distrig, by P J van 
Beneden —Note on a new differential dilatomesge and its apph- 
cation to the study of the expansion of alugge Mider the action of 
heat (one illustration), by W Spring —Some experiments on 
thin hqud layeis of glycerme prepared from the oleate of 
sodium, by J Plateau —On the false appearances of amora 
borealis observed in Belgium dunng the month of Novembe: 
1883, by F Terby —Note on the anatomy and histology of a 
Tus bellaria rhatdocel.s (three ilustrations), by P Francotte 
—On the laws regulatmg the proprietary rights of authors 
of musical and dramatical works ın Belgium, by M. Cattreux — 
An historical study of the reformer Froment and his first wife, 
Mane d'Enaetiàies, by M Jules Vuy —On a Society of Lawyers 
that flomished m Brussels during a great pait of the eighteenth 
century, by Louis Hymans —Remarks on the present state of 
music m the chief cities of Central Europe, by X van Elewyck 
—Generalisation®of a property of smfaces of the second order, 
by M Jamet —Appeaiance of the satellites of Jupiter during 
the night of Octobe: 14, 1883, by F Terby—Note on the 
parallax of the sun deduced from the micrometric observations 
made at tke Belgian stations dwing the transit of Venus on 
December 6, 1882, by means of specially constructed helhometeis, 
by J C Houzeau —Contributions to the history of the ovum, 
induect relation of the germinative vesicle to the periphery of 
the v.tellus (twelve illustrations), by Ch van Bambeke —Re 
marks on the study of biology and natural history in Belgium, 
by M Ed van Beneden —On the salient features of the beds 
of the great marie basins, by M A, Renard, 


Att della R, Accademia de Linea, December 16, 1883 — 
Notice of G Orario’s treatise on ‘ Habitual Criminals,” by S 
Ferri —On the causes of the retirement of the Alpine glaciers, 
by Roberto Paolo The guthor coneliides that the glaciers were 
developed under a mean summer temperature lower than at 
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present, and that they are retreating not so much thiough co.mic 
or telluric causes as through meteorological changes depending 
partly on the prolonged action of man on the earth —On the 
molecular velocities of gaseous bodies (continued), by Arnoldo 
Violi —Expeumental studies on Thapsia resin, by Francesco 
Canzoger —I*stibution of the spots, facule, eruptions, and 
protuberances on the surface of the sun, deduced from the ob- 
servations made at the Observatory of the Collegio Romano 
during the year 1882, by Prieto Tacchim —Official return of 
the archzologica] discoveries made at Este, Bologna, Rome, 
Bolsena, Albano, and some othe: paits of Italy during the 
November of 1883, by S  Barnabei —Meteorological observa- 
tions made at the Observatory of the Campidogho during the 
month of November, 1883 

January 6, 1884 —Notice of Piof Cailo De Stefani’s work on 
the “Lower Lias Formation of the Northern Alps,” by S 
Taramelh —New determination of the optical characters of 
Chustianite (anorthite) and® Phillipsite (vat1egated copper ore), 
by Alfredo des Cloizeaux —Note on the existence of two distinct 
optical axes 1n the Gismondine crystals (two illustrations), by the 
same author —On the temperature corresponding to the Glacial 
period (continued), by Pietro Blaserna —Some observations of 
the eighth satellite of Satun, by E Mullosevich —Meteoro- 
logical observations made at the Observatory of the Campidoglio 
during the month of December, 1883 


Revue d’ Anthropologie de Parts, No 1, 1884, contains Con- 
cluding part of Dı P Broca's “ Descuption des Cuconvoluttons 
Cérébrales de l'Homme d’après le Cerveau Schématique," com- 
pleted by Dr Poza The latter wiiter diaws special attention 
to the thud frontal circonvolution in man, which was fist 
definitely shown by Broca t» be the seat of the organ of speech 
Thus function, in thirteen out of fourteen cases, 1s associated 
with the left frontal, and ın one out of fourteen with the ight 
frontal.as has been proved by loss of the faculty of speech, 
known as ‘‘aphasia,” oi, according to the wiitei, more correctly 
as ‘‘aphemia,”*which 15 due to lesions of that poition of the 
bran Dr Pozg suggests that, 1n deference to the scientific ım- 
portance of Broca’s discovery, this special convolution should 
henceforth be distinguished by his name —The continuation of 
M Mathias Duval’s lectwes on “ Le Transfoi mime," m which 
the wiger treats specially of heredity and naturaleselection, 
diawing his materials, as in the eather parts, almost exclusively 
from English sources —‘‘ Les Cafies et plus spécialement les 
Zoulous,” by Elie Reclus This is the first of a seites of papers 
intended by the author to elucidate the history of piimtive 
peoples 


Runsta | Sewritifico-Industriale, Florence, December 15-31, 
1883 —Accoifi&of the economic earthquake warners constructed 
by the biothers Masat of the Roman Central Meteorological 
Bureau (two illustrations), by E  Brassart —De' Tromelin’s new 
aperiodical galvanometer —On the electric resistance of porce- 
lain, sulphm, and some other non-conducting substances —On 
the measurement of electromotor forces —On the determination 
of the work executed and absorbed by a dynamo —Contributton 
E paleontological studies in Southern Italy, by Michele del 

upo 


Renduonts del R, Istituto Lombardo, Milan, January 10, 1884 
—On numbers nreducible by complex numbers (concluded), by 
Prof C Formenti —Contiibution to the physiology of the 
enteyic juice, by Prof L Solera —Clinical demonstiatton of a 
lymphatic infiltration of mechanical ongin in the cornea , pre- 
lminary notice, by Dr R Rampoldı —On the declaration of 
bankruptcy at*the instance of the creditors, in. the new Italian 
Commercial Code, by L Gallaviesi —Attenuating and aggia- 
vating circumstances in the Citminal Cod: (concluded), by Piof 
A Buccellati 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, February 21 —''On an Explanation of 
Hall’s Phenomenon” By Shelford Bidwell, M A, LL B 

Mr E H Hals papers, giving a full account of his well- 
known discovery, are pimted in the Philosophical Magazine 
for March 1880, November 1880, Septembe 1881, and May 
1883 His onginal experiment was as follows —A strip of gold 
leaf was cemented to a plate of glass and placed between the 
poles of an electromagnet, the plane ÔF the glass bemg pe pen- 


dicula: to the magnetic limes of force The curient derived 
from a Bunsen cell was passed longitudinally through the gold, 
and, before the electromagnet was excited, two equipotential 
points were found by trial near opposite edges of the gold leaf, 
and about midway between the ends when these points were 
connected with a galvanometer there was of course no deflection. 
A current from a powerful battery being passed thiough the coils 
of the magnet, 1t was found that a galvanometer deflection oc- 
cuired, indicating a difference of potential between the two 
points, the dnection of the current across the gold leaf bemg 
opposite to that in which the gold Jeaf itself would have moved 
across the lines of force had ıt been free to do so. On reversing 
the polauty of the magnet the direction of the tiansverse elec- 
tromotive force was reversed , and when the magnet was demag- 
netised the two points ieverted to their original equipotential 
condition 

Subsequent experiments showed that the direction of the effect 
differed according to the metal used Thus with silver, tin, 
copper, biass, platinum, nickel, aluminium, and magnesium, the 
direction of the tiansverse electromotive force was found to be 
the same as 12 the case of gold with iron, cobalt, and zinc the 
duection was reversed, and with lead there was no sensible effect 
in @ther dnection 

Halls results may be expressed by saying that the equipoten- 
tial lines across the strip are rotated 1n a definite duection with 
respect to the lines of force, This effect was attributed by hum 
to the dnect action of the magnet on the curent, and very 
great importance has been attached to the phenomenon in conse- 
quence of the opinion expressed by Prof Rowland aud others 
that it is connected with the magnetic rotation of the plane of 
polarisation of light, and thus fuinishes additional evidence of 
an intimate relation between light and electiicity 

A number of expeiments made by the author convinced him, 
however, that no direct action of the kind supposed was ever 
produced, and he ultimately found that Hall’s phenomenon 
might be completely explainea by the joint action of mechanical 
strain and certain thermo-electric effects 

The stiain 1s produced by electio-magnetic action It will be 
convenient to 1efer to the metallic plate or strip (which for the 
puiposes this explanation may be assumed to be 1ectangular) 
as if it were an ordinary map, the two shorten sides being called 
1espectively west and east, and the two longer north and south 
Let the south pole of an electio-magnet be supposed to be 
beneath the strip, and let the strip be traversed by a current 
passing through it ina direction fiom west to east Then the 
stripewill tend to move across the lines of force 1n the direction 
from south to noith Since, however, it 1s not free to move 
bodily from its position, ıt will be strained, and the nature of 
the strain will be somewhat similar to that undergone by a 
horizontal beam of wood which 1s rigidly fixed at its two ends 
and support§ a weight at the middle Imagine the strip to be 
divided into two equal parts by a straight line joining the middle 
points of the westand east sides Then inthe upper o1 northern 
division the middle district will be stretched and the eastern and 
western distiicts will be compressed, while in the lowe: division 
the middle part will be compressed and the two ends will be 
stretched If now a curient is passing though the plate from 
west to east, the portion of the current which traverses the 
northern division. will cross fist from a distnet which is com- 
pressed to one which 1s stretched, and then from a district which 
1s stretched to one which 1s compressed, while in the southern 
division the conveise will be the case And here the thermo- 
electric effects above referred to come into play 

Sır Wm Thomson, in 1856, announced the fact that if a 
stretched copper wire 1s connected with an unstretched wne of 
the same material, and the junction heated, a thermo-electric 
cunent wil flow fiom the stretched to the unstretched wire 
through the hot junction, while if the wires aie of tron, the 
direction of the curient 1s from unstretched to stretched From 
this ıt might be inferred that a current would flow though the 
heated junction fiom an unstretched or fiee copper wire to a 
longitudinally &mpressed copper wire, and from a longitudinally 
compressed iron wire to a fiee iron wire, and experiment shows 
this to be the case 4 fortor therefore the direction of the 
cuient through the heated junction will be from stietched to 
compressed in the case of coppesavire, and from compressed to 
stretched ın the case of 1ron If therefore a current is passed 
fiom a stietched portion of a wie to a compressed portion, heat 
will (according to the laws of the Peltier effect) be absorbed at 
the junction if the metal 1s copper and will be developed at the 
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junction if the metalisiron In passing from compressed to 
stretched portions the converse effects will occur. 

It follows from the above considerations that if the metal 
plate (which 1s acted upon by a force from south to north and 1s 
traversed by a current fiom west to east) be of coppei, heat will 
be developed ın the western half of the northern division and 
absorbed ın the eastern ha'f , while heat will be absorbed ın the 
western half of the southern division and developed m the 
eastern half But the resistance of a metal increases with its 
temperature The resistance of the north-western and south- 
eastern districts of the plate will therefore be greater, and that 
of the north-eastern and south-western districts smaller than 
before ıt was stramed , and an equipotential hne through the 
centre of the plate, which would orginally have been parallel 
to the west and east sides, will now be inclined to them, being 
apparently rotated 1n a counter clockwise direction 

If the plate were of 1ron instead of copper, the Peltier effects 
would clearly be reveised, and the equipotential lme would be 
rotated 1n the opposite direction 

The peculiar thermo-electric effects of copper, and iron dis 
covered by Thomson are thus seen to be sufficient to account for 
Hall’s phenomenon ın the case of those metals It became ex- 
ceedingly interesting to ascertain whether the above explanagon 
admitted of general application, and the author therefore pro- 
ceeded to iepeat Thomson’s experiments upon all the metals 
mentioned by Hall The results are given 1n the following table, 
where those metals which 1n Hall's experiments behave like gold 
are distinguished as negative, and those which behave like iron 
as positive. — 























Metals Forms used Dues oF Hans 
Copper Wire and foil Sto Ul | Negative 
Tron Wire and sheet , annealed | U to S Positive 
Brass Wire, commercial StoU Negative 
Zine Wire and foil U to S Positive 
Nickel Wire S to U Negative 
Platnum | Wire and foil StoU = | _Negative 

Foil, purity 99 9 per cent | S to U 

Ware, commercially pure U to S 
Gold Jeweller’s 18 caiat wire Sto U Negative 

and sheet 2 
L| Jeweller’s 15 carat sheet | Sto U 

Silver Wire and foil S to U Negaaive 
Aluminium| Wire and fol, pure U to S Negateve ? 
Cobalt Rod 8mm diameter U to S Positive 
Magnesium | Ribbon Sto U Negative 
Tin Foil S to U Negative 
Lead Foil (assay) No currenfj Nil 








It will be seen that ın every case, excepting that of alumnum 
and one out of five specimens of gold there 1s perfect cor respond- 
ence between the direction of the thermo-electric curent and the 
sign of Hall's effect — With regard to the aluminium, a piece 
of the foil was mounted on glass, and Hall’s experiment per- 
formed with it As was anticipated, the sign of the "rotational 
coefficient? was found to be positive like that of iron, zinc, and 
cobalt Either, therefore, Mi. Hall fell into some error, or the 
aluminium with which he worked differed in some respect from 
that used by the author The anomalous specimen of gold, 
berg in the form of wire, could not be submitted to the same 
test It probably contained some disturbing impunty 

It is submitted that the considerations and experiments above 
detailed render it abundantly evident that the phenomenon de- 
scribed by Mr Hall involves no new law of nature, but 1s merely 
a consequence of ceitain thermo-electric effects whick had been 
observed nearly thirty years ago 

** Some Relations of Chemical Corrosion to Voltaic Current ” 
By G Gor, FRS,LLD . 

The author states that the chief object of this 1esearch was 
to ascertain the amounts of voltaic current produced by the 
chemical corrosion of known weights of various metals in 
different liquids, and to throw some light upon the conditions 
which determine the entne conversion of potential molecular 
energy into external (: e available) electric cmient The metals 
used were magnesium, zinc, cadmium, tin, lead, aluminum, 


! S means stretched, U means unstretched 


iron, nickel, copper, and silver, some of them being also 
used in an amalgamated state The liquids employed were 
solutions of nitric, hydrofluoric, hydrochloric, sulphuric, fluo- 
silicic, and acetic acids and potassic hydrate and cyanide, also 
of different degrees of strength 

The chief numerical results aie given ın a seriesggof ten tables, 
a table for each metal Each table contains the electromdtive of 
the current, the loss and rate of loss of the corroded metal, and 
of a comparison sheet not producing a current , and the percentage 
of current obtained ın ninety-seven different cases * 

The resuits show that the proportion of lo% of the positive 
plate by ‘local action” to that by corrosion producing external 
current varied greatly in different cases, viz from I 3to 95'25 
percent Inno case was the whole of the metal dissolved by 
‘local action," nor did the whole of the corrosion produce 
external current In about 6 per cent « of the cases the com- 
parison plate was more corroded than the one which was used to 
produce a curent Whilst also the gontact of a negative metal 
with the corroding plate usually increased the total corrosion, it 
commonly decreased the corrosion due to ‘local action ” 

The proportion of corrosion attended by external current to 
that due to **local action,” varied with the kind of metal and of 
liquid , with cadmium it averaged 75 63, and with copper 30 33 
percent of the total corrosion , with solution of potassic cyanide it 
averaged 63 27, and with dilute nitric acid 31 14 percent Jt 
varied also with other conditions, and the kind of metal had 
more influence than that of the liquid Amalgamation of the 
metal also had distinct effects upon the proportion, but opposite 
in different cases, The rate of total corrosion of the positive 
plate appeared to be 1elated to the degree of electromotive force 
of the current The chief cause of the great variation in the 
proportion of corrosion by ‘‘local action” to that producing 
external current was probably a variation of electric conduction 
resistance x 

March 6 —'' Magnetic Polarity and Neutahty" By Prof 
D. E. Hughes, F R S. 

The author, citing the researches of Page, Maritim, Wertheim, 
Joule, Wiedemann, De la Rive, Weber, Beetz, gnd Maxwell, to- 
gether with his own pubiished researches, demonstrating that the 
molecules of magnetic bodies, such as non, have inherent polarity, 
and that all the known effects of magnetism can be explained by 
the demonstrable rotation of the molecules whenever a change of 
polarity occurs, now gives a new series of experiments verified 
by several independent methods, ın which he shows that the 
penetration of the apparent polarity diminishes rapidly from the 
exteiior to the interior of a bar, due to the fictional resistance 
of its molecules In rotation, as when the rod or bar 1s vibrated 
whilst under the exciting influence, the penetration is four times 
greater than previously — In all cases, however, gere is no re- 
veical of polauity in the interior whilst unger t influence of its 
exciting cause * The instant this is withdrawn neutrality takes 
place in soft iron, o1 a partial return to the same state even in the 
hardest of steel 

The author has discovered that this neutrality 1s not caused by 
a mixing of the fluids as assumed by Coulomb, or a heterogeneous 
arrangemenf of the molecules as assumed by Ampére and all 
otnei theories up to the piesent time, but that a reaction takes 
place between the outside o1 strongest polarity with that of the 
weaker inside, completely reversing 1t to a remarkable extent 

A bar of iron under the influence of its exciting cause may be 


‘NNN; 
inside of a bar, fhu:— : ', but when this mfluence is 
S SS; 
‘NSN; 


withdrawn we should have— : ' 
‘S NS! 


And if the inner 


reversed polarity exactly balanced the exterior the sum of both 
would be zero, and consequent neutrality 

The pape describes the methods employed, and gives diagrams 
of these curves In certain cases the exterior becomes revel sed, 
as shown by magnetising a soft strip of steel half a millimetre 
thick, and then reducing it to a nearly p ei fect neutral state, either 
by mechanical vibfations, or by heating the strip to red heat 
That the outside 15 reversed 1s shown®by dissolving the exterior 
n dilute nitric acid, wherits previous polarity reappears 
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The author cites several methods by means of which an appi- 
rent neutrality 1s shown to be the result of internal reaction, and 
that m all cases, even 1n the most permanent magnet, there 1s a 

“portion of 1t refersed to its apparent polarity 

The author shows the importance of the knowledge of this 
fact in the construction of electro-maguets, whenever we desire 
to have the maximum of effect whilst unde: the influence of a 
current with a qunmmum of remaining magnetism when the 
influence ceases 

This 15 shown by experiments upon bars of. simulat length but 
of different thickness, solid bars having far greater effect than 
tubular ones Experiments weie made on electro-deposited 1ron 
of varying thickness, showing the remarkable retentive power of 
extremely thin coatings 8f soft non 

The result 1s given of a series of researches not yet com- 
pleted (the detgils of whicl$ will be published ın a future paper) 
upon the saturating point of soft iron and steel The author 
has found that the atmosphere as well as all gaseous matter 
has precisely a simular curve of magnetic rise from neutrality to 
its magnetic saturation, and that bismuth as well as all so- 
called diamagnetic bodies obey the same law of saturation 
Consequently he assumes that all matter 1s strongly magnetic, 
the widest limt yet found, from bismuth to soft Swedish iron, 
being only forty times greater for the iron 

An explanation 1s given of the well known disappearance of 
magnetism at yellow 1ed heat, m which the author assumes, 
from observed effects of violent mechanical vibrations, that this 
disappearance 1s due to a violent molecular oscillation destroy- 
ing its symmetrical arrangement of polartty 

The author concludes by saying, ‘‘ Whatever theory we adopt 
as an explanation of evident magnetism, ıt will be found that 
neutrality occurring after the cessation of an external inducing 
force upon a bar of iron or steel is the result of symmetrically 
opposed polare forces, producing apparent waves of opposite 
polarity, or reactions between the exterior and interior of a bai 
ofiron” >° 


Linnean Society, March 6 —Su J Lubbock, Bait, presi- 
dent, m the char —Dr A B Shepherd and Mr Jas Dallas 
were elected Fellows, and Mı W Hodgson an Associate of the 
Society —The President announced the receipt of af mtimation 
from the Foreign Office (through the Science and Art Depart- 
ment) of an International Ointthological Congress to be held in 
Vienna in the begining of Aprl —Mr J Butten exhibited 
specimens of Lithospermum purpureo caeruleum, Illustrating 
points 1n the life history of the plant as described by Mr J W 
White m tg, S ournal of Botany —Mr F O Bower drew 
attention to a arg published in the Gardener's Chronwle repre- 
senting a case of proliferation of the so-called ** double needle” 
of Scradoprtys verticllata He alluded to the various views as 
to the morphological value of the ‘‘double needle,” and con- 
cluded that the one first propounded by Prof A Dickson, after- 
wards discussed adversely by Von Mohl, but favourably by 
Goebel, appears most in accordance with the history of its 
development —Dr M Masters showed and made remaiks on an 
example of bud variation of Pinus silvestris —There was exhi- 
bited for Mr T E Gunna stuffed specimen of a male vauety of 
the common moorhen (Gaslnula chloropus), shot near Norwich 
last sprmg —Mr. A W Bennett drew attention to specimens 
under the microscope of species of Z//o/a and Calhithamnwn 
which demonstrated the continuity of the protoplasm —Prof 
Cobhold gave a verbal account of a commungcation from Dr P. 
Mansonof Hong Kong, m which the author fur nishes fresh evidence 
as to the ré/e of the mosquito considered as the intermediary host of 
Filara sanguinrs-homims Dr Manson has verified his previous 
observations 1n the most complete manner, and he now recognises 
and describes six well-marked stages of the Filariz whilst they 
are dwelling within the body of the insect In the discussion 
following, Dr T R Lewis confirmed Manson’s statements in 
many particulars —The Secretary read an abstract of a paper on 
the Indian species of Cyperus, with remarks on some others that 
specially illustrate the subdivisions of the genus The autho. 
divides this memoir into three sections | (1) a descriptive account 
of each part of a Cyperus, viz the culm, inflorescence, &c ; com- 
paring these successively 1n all the Indian species , (2) contains a 
discussion of some difficult species and apaa genera, (3) 1s a 
systematic arrangement with descriptions f the Indian species, 
with short citations of some non-Igdian species that more parti- 
cularly illustrate the subdivisions and groups —Prof St G 
Müvart read a paperon the relations between instinct and other 
vital processes In this he contended that instinct cannot be 


divided by a very hard and fast line fiom such vital processes as 
reflex action, processes of repair after injuries, and the process 
of development of the individual, and that these latter were 
more readily explained as activities espectally instinctive, than 
that instinct could be explained by reflex action or by lapsed 
intelligence. The vital processes referred to were also shown to 
have an important bearmg on the question of the origin of 
species —Then followed a paper, notes on Afghanistan algee, 
by Dr J Schaarschmidt, founded on material derived fiom 
Surgeon-Major Autchison's collection of plants made during 
the Afghanistan Expedition in 1880 


Zoological Society, March 4 —E W H Holdsworth, 
F ZS, mthe chair —Mr Howaid Saunders, E ZS, exhibited 
and made remarks on specimens of two Gulls (Xema sabenz and 
Larus philadelphia) im the breeding-plumage, both killed in 
Scotland Mr Saunders also made some observations upon the 
specimen of Zarus atricilla ın the British Museum, said to be 
the one killed by Montagu at Winchelsea, and came to the 
conclusion that the bud in question was not Montagu's speci- 
men Mr Saunders likewise exhibited a specimen of Pufinus 
gr8teus killed off the Yorkshire coast —A letter was read from 
Di Ch W Lutken, Foreign Member, calling attention to a 
specimen of an Echidna in the Zoological Museum of Copen- 
hagen, which seemed to be different from the ordinary Zachy- 
glossus aculeatus, and which Dr Lutken was of opinion might 
possibly be referable to the lately-described 7’ Jawes of 
New Guinea —Mr. J E Harting, F Z S , exhibited and made 
observations on some antlers of roe deer from Dorsetshue and 
Scotland —Mr W R Ogilvie Giant read a paper on the fishes 
of the genera Sicydium and Lentifes (belonging to the family 
Gobudz), ın which an attempt was made to arrange the spectes 
of Stcydium into smaller groups, the members of which were 
found to be allied together by convenient and distinctive cha- 
racters Five new species of Sicydium were described —A 
communication was 1ead from Mr F Moore, F ZS, on some 
new Asiatic Diurnal Lepidoptera, chiefly from specimens m the 
Calcutta Museum —A communication was read from the Count 
T Salvadern, C M Z S , eontaining some critical remarks on an 
African Duck, Axas capensis, Gmelin 


Chemical Society, March 6—Dr W. H Perkin, presi- 
dent, in the chair —It was announced that a ballot for the elec- 
tion of Fellows would take place at the next meeting (March 20) 
—The following papers were 1ead —Studies on sulphonicacids, 
No 1 , on the hydrolysis of sulphonic acids, and on the recovery 
of benzenes from their sulphonic acids, by Drs H E Armstrong 
and A K Miller. By passing steam through a solution of the 
sulphonic acids or the sulponates ın their own weight of sulphuric 
acid, the amthors find that all the benzenes can be recovered 
No decomposition of any of the benzenes tried takes place, and 
an almost theoretical yield 1s obtained The method has been 
of great value in sepaiatmg the hydrocarbons obtained from 
camphor —On a relation between the critical ‘temperature of 
bodies and their thermal expansions as liquids, by T E Thorpe 
and A W  Rucke By combining the simple expression 
1ecently published by Mendeléeff for the expansion of liquids 
with some of the conclusions arrived at by Van der Waals, the 
authors arrive at the result that the density of a hquid 1s very 
nearly proportional to the number obtained by subtracting its 
absolute temperature from twice its absolute critical temperature 
— Remarks on the densities of members of homologous series, 
by Dr W H Perkn The author has plotted curves in the 
usual way, taking the number of carbon atoms as abscis æ, and 
a scale of numbers embracing those of the densities at zo? C. as 
ordmates The bodies examined consisted chiefly of very care- 
fully purified acids and ethers of the fatty series It 1s obviou» 
from the curves that the densities of the homologous acids anl 
ethers follow a regula: law —Note on some experiments made 
at the Munste: Agncultual School to determine the value of 
ens lage as aemilk- and butter-producing food. Cows were fed 
on ensilage for a week and on mixed food for a week, and the 
author has analysed the milk and weighed the butter produced 
The results in the two experiments are almost identical, so that 
ensilage 1s not inferior to ordinary food —Note on the behaviow 
of the mtrogen of coal during destructive distillation and a com- 
parison of the amount of nitrogen left ın cokes of various origin, 
by Watson Smith —On a hitherto unnoticed constituent of 
tobacco, by T J Savery The author, having noticed m 
tobacco a substance which strongly reduced Fehling’s solution, 
investigated the subject, and separated a body closely resembling 
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caffetannic acid, and which he proposes to call iabacotannic 
acid 


Geological Society, February 20 —Piof T G Bonney, 
F RS, president, m the char —Thomas Licnel Bates, G J 
Willams, and Alfied Prentice Young were elected Fellows of 
the Society —The following communicat.ons were read —Ona 
recent exposme of the shelly patches in the Bouldei-clay at 
Bridlington, by G W Lamplugh, communicated by Dr J 
Gwyn Jeffreys, F R S —On the so-called Spongia pas adoxica, S 
Woodward, from the Red and White Chalk of Hunstanton, 
by Prof T McKenny Hughes, F G S —Furthei notes on rock- 
fragments from the South of Scotland embedded in the low- 
level Boulder-clay of Lancashire, by T Mellard Reade, CE, 
F GS —Ripple-marks m duft, by T Mellard Reade, C E, 
F G.S 

CAMBRIDGE 


Philosophical Society, Febiuary 25 —The following were 
elected Fellows of the Society —Mr A R Forsyth, BA, 
Trinity College, Mr W J Ibbetson, BA, Clare College — 
The following communications were made to the Society —On 
the sums of the divisors of a number, by Mr J W L Glaishe 
—On primitive roots of prime numbers and ther residues, by 
Mr A R Forsyth —A comparison of Maxwell’s equations of 
the electro magnetic field with those of Helmholtz and Lorentz, 
by Mr. R T Glazebrook The author poited out that the 
main difference between the two theories turned on the fact that 
while Maxwell considers the electric displacement throughout 
the field, Helmholtz deals with the electtic moment of each 
element of volume supposing that by the action of the inducing 
force opposite electricities are driven to opposite ends of each 
element Maxwell’s displacement corresponds to the mduction 
m the magnetic field, Helmholtz’s polarisation to the induced 
magneti-ation ‘Lhe existence of a normal wave was discussed, 
and ıt was shown that Maxwell’s equations without the solenoidal 


df, dg dh 
condition zy + 7 + ED 
of Helmholtz, at any rate in the case in which a plane wave 1s 
faveisig the medium It was further. pointed out tat m the 
case in which the induction 1s due to the presence of electricity 
at rest outside the poition of the field considered, the above 
solenoidal condition must hold 


= ©, lead to the same result as those 


EDINBURGH 


Royal Society, February 4 —The Rigkt Hon Lord Mon- 
creiff, president, in the chair —The Piesident gave a 1eview of 
the hundred yeats’ history of the Society, a full report of which 
appeared in our issue of February 14 (p 368) —The Abbé 
Renard and Mr John Munay communicated notes og the micro- 
scopical characters, the chemical composition, and distribution of 
volcanic and cosmic dust , and alsoa paper on the nomenclature, 
origin, and distribution of deep-sea deposits Dust obtained by 
melting snow fiom Ben Nevis was not volcanic in character 
—The Abbé Renard gave a note on a large crystal of calc-spar 
found by Prof Tait in Lough Coriib 


DUBLIN 


Royal Society, January 21 —Physical and Experunental 
Science Section —G, F Fitzgerald, F R S , in the chair —Prof 
W.N Hartley, F RS E, read a paper on a simple method of 
observing faint lines with diffraction spectroscopes The author 
states that he works m a darkened room, the goriometer of the 
spectroscope being illuminated by a shaded lamp which stands to 
right of the telescope The grating 1s movable, while the colli- 
mator and telescope are fixed 1n such a position as to include as 
small an angle between them as possible The telescope beng 
to the right of the collimator, a small gas jet 1s placed upon the 
left, the rays of which proceed to the grating and are reflected 
into the field of the telescope By the adjustment of this hght 
the field may be illuminated ın any colour of the apectrum, and 
by selecting that tint which is complementary to the colour of 
the lines to be measured, they are sure to stand out apparently 
in relef on a bright ground —Howard Grubb, M E ,FRS, 
read a paper on a new form of equatorial telescope, The author 
1eferred to an instrument of Hf construction which has been 
at work in Cork Observatory for the last two years, 1n which 
the eyepiece 1s placed 1n a fixed position in the interior of a 
building The success of this instrument induced the author to 
attempt to carry out the same principle on 2 larger scale, the 
difficulty to be overcome being that of producing a perfect plane 


of sufficient size. The author described a form of instrument 
which, by a combination of a dialytic telescope and his sidero- 
static form of mounting, would admit of its being of the largest 
dimensions without the necessity for employing very large re- 
flectors, as ın the case of the new Fiench instrument defcribed 
in NATURE, Novembei 8, 1883 (p 36) Mr Grubbclaimed that 
the form of instrument now described possesses all the chief ad- 
vantages of the French form, while the difficulties of manufacture 
would be one-ninth, and the cost about the same as the ordinary 
construction, includ.ng dome Another important advantage 
claimed 1s that the difficulty of construction 1s not mcreased in 
the same proportion as m the French form, and therefore Mr 
Grubb’s arrangement would be applicable to instiuments of the 
largest size —Greenwood Pim, F L Q communicated a paper 
on theiendering by photography of hght and dark colours ın 
then natwal values, in the course of @vhich he pointed out that 
while the ordinary bromide gelatine plates at present so exten- 
sively employed rendered a blue ef low illuminating power 
almost white and a yellow of high illumination very dark, by 
using the isochiomat.c plates patented by Messrs Attout-Tailfer 
and John Clayton of Paris these colours were reproduced in 
shades corresponding to the illummating power Numerous 
prints from ordinary and fiom isochromatic plates of ribbons, 
coloured fabrics, coloured drawings of flowers, &c , were ex- 
hibited, clearly showing the superiority of the latter plates when 
blue and yellow colours had to be photographed , thus avoiding 
over-exposmg the blue m order to bring out the detail of the 
yellow portion These isochromatic plates are prepared with 
eosine ın presence of an alkal, usually ammonia, and appear to 
owe their property more to the chemical action than to the 
physical action of its red colour ; for a screen of eosined collodion 
interposed between a band of coloured ribbons and the sensitive 
plate, so as to cover part and leave pait uncovered, had but 
little effect, al that could be noticed being a general slowing 
action, and not more ın the blue than in the yelloty 
Natural Science Section —Rev Maxwell Gose, M A , in 
the char —Rev S Haughton, F RS, read a paper entitled 
** Remarks on the unusual sunrises and sunsets that characterised 
the close of the year 1883 " The older writers on astionomy, such 
as Brinkley and Maddy, state that on the average twihg$t lasts 
until the sun 1s 18° below the horizon From this it has been 
computed that the height of the twilight producing atmosphere 
1s— 
40 miles on hypothesis of one reflection, 
I2, $5 two reflections, 
B. 5$ $5 three ,, 


e 
3 » ” four ” 


Herschel and Newcomb make no statemeiswhatever as to the 
duration of twihght Chambers (in his compilation) says that 
the average depression of the sun 1s 18°, which is reduced to 16° 
or 17° 1n the tropics, but 1n England a depression ranging from 
17° to 21° 1s required to put an end to the twilight phenomena 
Dr Ball infoims me that Prof Schmidt, of Athens, gives foi that 
place 15° 51’, and also that Liars (Paris) fixes the first twilight 
arc to set at 10° 41’, and the second at 18°18’, In the follow- 
ing observations I calculate the zemth distance of the sun at the 
close of the phenomena by the well-known formula— 


ces z = a + B cos hk, 


where 
z = sun's zenith distance, 
4 = %un’s hour angle, . 
a = sn A sin 6, 
B = cos A cos 6, 
A = latitude of place of observation, 
8 = declination of sun 


Observation I —Mr Bishop, observing at Honolulu, found the 
phenomenal sunsets to commence on September 5, 1883, and to 
last up to 7 25 pm 
Here A = 22°, 

8 — 616. 

This gives the sun’s place 18° 22’ below the horizon This indi- 
cates twilight phenomena intensified by some unusual cause, but 
does not denote an extension of twilight reflection into regions 
of the air higher than the time-honoured traditional 40 miles. 
The epoch of the main eruption of Krakatoa has been fixed by 
Gen Stiachey at August 27 932 am If the explosion of 
Krakatoa on August 27 was the cause of the brillant sunset at 
Honolulu on September 5, the result is nothing short of miracu- 
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lous! The Editor of NATURE whites on Decembei 20 (p. 174), 
with an enthusiastic glow woithy of the twilights | ** The extra- 
oidinary fact now co nes out that before even the lower cunents 
had time to caary the volcanic products to a region so nea. the 
eruptioh as India, an upper current fiom the east had taken them 
ima straight line wd the Seychelles, Cape Coast Castle, Trinidad, 
and Panama, to Honolulu, 1n fact very neaily back again to the 
Straits of Sitmda!” [The note of admiration ıs not mine] 

It is worth ow wifile to calculate the 1ate at which this wondei- 
ful journey of volcanic dust was performed The actual distance 
18 255? of a great circle, aud the time of journey nine days, from 
which I calculate the speed of the tram to have been eighty-two 
miles per hour! This 1s absolutely inciedible, and hecomes 
still more so when we &how that the phenomena observed at 
Honolulu were unusual twilight phenomena, but had no connec- 
tion whatever with reflectiog fiom the upper regions of the air 

In point of facf my calculation of the sun’s position dispioves 
the presence of dust or ary 1eflecting substance in the upper 
ar Observation II Dunsink Observatory (a letter received 
from Dr R S Ball, F RS, January 7, 1834) —‘‘Sunday 
evening, December 30, was exceptionally fine, and the sunset 
was so well seen, that the moon, though only twenty-seven hours 
old, was well seen by Cathcart and myself from the 10of of the 
Observatory We estimated that the twilight lasted certainly 
fon two hous after sunset, and that fo. ten minutes longer there 
was still enough light in the western sky to distinguish 1t from 
other parts of the horizon At two hows the sun’s zenith distance 
18 15° 56’, at two hous and ten minutes itis 16°51’ The first 
figure coincides almost exactly with the 15? 51' given by that 
most skilful observer Schmidt (vzde Astron Nach , No 1495), of 
Athens, as the zemth distance at the end of ast onomical twilight 

The 18° which the text-books state to be the limit, seems to be 
a survival from Kepler, who hadit from Ptolemy There seems 
to be rather a dearth of cai eful observations on the subject, at least 
Ican find but féw good references to 1t in Houzeau's Astronomy 

The only one pfgthis century there contained besides Schmidt is 
Luis! (Comptes Rendus, t xlvuı p 110), he says that the first 
‘ac crépusculaue? sets at 11° 42’, and the second at 18° 18 

It appeais to me that on the whole the truth lies nearer 
to 16° tyan to any othe: figure” Observation III (g letter 1e- 
ceivedfrom Mr R S Graves, Kingstown, Co Dublin, December 
26, 1883) —''I was on Kingstown Pier yesterday evening (25th 
mst ), and as the after-glow of sunset looked so beautiful behind 
the hill, I Imgered on the pier, looking at the wonderful bright- 
ness and beauty of the whole west sky The red glow continued 
to throw disignet light on the harbour's shipping till 5 20, from 
that time, Mig. i the hght faded very fast, and at 5 30 1t was 
black mght, aMhougg the sky was still very red After this 
hou: the light-giving power seemed to have gone I see the sun 
set at 3 53 p m (Dublinalmanac) The lights ın Kingstown pre- 
sented a very curious appearance looking at the bright red 
above the hill, then the hill, and unde: the hill the hundreds of 
lights looked just like one of those fancy foreign pictures with 
pinholes stuck ın everywhere to representthe lights I wish you 
could have seen the whole scene” N B The sun was 14° 15 

below horizon at close of phenomena Observation IV (a letter 
recerved from a conespondent in Old Derng, Co Cailow, 
December 31, 1883) —‘‘ I have, of course seen a good 
deal of the after-glow. Some evenings the appearance 1s like 
the glare of limelight at a theatre, the effect on grass or garden 
veiy stiange With back to west each blade of grass 1s like 
fire, a bit of straw like a red-hot needle, butéacing the light, it 
1s all Jurid hght and shade Last might sun set by almanac at 
3.47, here the sun disappears twenty and twenty-five minutes 
before, owing to hills At 4 30 the glow was splendid , at 5 10 
I could see seconds hand of watch 23 minutes after sunset, or 
nearly 1# hom after sun had vanished from us A planet from 
4 30 to 5 10 was 1n the glow, and from 5 and 5 30 was bright 
emerald green” N B The sun was I 5° 15’ below horizon at 
close of phenomena —Prof W. R McNab, M D, read 
a paper entitled ‘‘Note on the botanical topographical divi- 
sions of Ireland ” The distuicts adopted by the authors of the 
* Cybele Hibeintca” not bemg: readily comparable with the 
divisions into provinces, vice-provinces, and vice-countieS, as 
defined by Watson, it 1s proposed to treat the "'distr.cts ” as 
equivalent to provinces, and to arrange tlüuty-six vice-counties 
under the twelve provigces The divisions Dr McNab thus 
proposes to adopt m the “ Cybele Hübernica ” collection at 
Glasnevin, Dublin, are the following —Province I West: 
Munster —Vice-countes 1 Kerry 2 S Cork II, East i 


Munster.—(3) N Cork, (4) Waterford , (5) S Tipperary III 
West Leinster —(6) Kilkenny , (7) Carloy , (8) Queen's County 
IV East Lemster —(9) Waterford , (10) Wicklow V North 
Lemster —(11) Kildare, (12) Dublin, (13) Meath, (14) Louth 
VI West Shannon —(15) Luneuck, (16) Clare, (17) East 
Galway VII East Shannon —(18) North Tippeiaiy , (19) 
King's County , (20) Westmeath , (21) Longford VIII West 
Connaught —(22) West Galway , (23) West Mayo IX East 
Connaught —(24) East Mayo, (25) Sligo , (26) Leitiim , (27) 
Roscommon X South Ulster —(28) Fermanagh , (29) Cavan, 
(30) Monaghan, (31) Tyrone , (32) Armagh XI West Ulster 
—(33) Donegal, and City of Londonderry. XII East Ulster — 
(34) Down , (35) Antrim, (36) Dery —Prof, A C. Haddon 
communicated a paper on an apparatus for demonstrating sys- 
tems of classification, &c — The apparatus, which was exhibited 
last March, consists of a seues of glass plates placed horizontally 
one over the other, leaving a small space between each plate 
On these plates oblong blocks of wood rest on which are printed 
the names of the forms whose affinities ıt 15 desired to indicate, 
thus constituting a classification in three dimensions of space. 
Thig apparatus 1s especially useful in paleontology 


PARIS 

Academy of Sciences, March 3 —M Rolland in the chair 

—Researches on explosive gaseous mixtures, by MM Berthelot 
and Vieille The results are here tabulated of 250 experiments 
made with foity-two distinct explosive compounds, including 
not only mixtures of oxygen and hydiogen, the oxide of carbon 
and formene, pure or mixed with nitrogen, but also mixtures 1n- 
cluding cyanogen, acetylene, ethylene, methyl, methylic ether, 
and common vapour of ether Studies were also made of mix- 
tures of oxygen with two combustible gases together, such as the 
oxide of carbon and hydrogen, as well as combinations of the 
protoxide of nitrogen mixed with hydrogen, with the oxide of car- 
bon with cyanogen, and the bioxide of mtrogen mixed with cyano- 
en The main object of the experiments was to determine the 
amount of pressure developed at the moment of explosion, the tem- 
perature produced, and the specific heats of the gases at various 
temperatures, and especially those of the compound gases —On 
a recent note of M D Andié, by Prof Sylvester Itis shown that 
M André’s theorem 1s a direct consequence of the generalisation 
given by the author to Newton’s theorem (‘‘ Universal Anth- 
metic,” part 2, chap 11) on the imaginary roots of equations — 
Remarks on the maps of Madagascar fiom the Middle Ages to 
the $resent time, by M Alf Gaandidier The author, who 
identifies Ptolemy's Menuthias with Madagascar, shows that this 
island was known to the Greek and Arab geographers long before 
its rediscovery by the Portuguese m 1500 (not 1n 1506 as is usually 
supposed).—On the principle of separate watertight compart- 
ments in ship-building, and on the first men-of-war constructed 
on this principle, by M Bertin —New experiments showing how 
Nobul’s electro-chemical rmgs may be mmttated by means of a 
continuous stream of water falling from a cylindrical tube verti- 
cally on a horizontal sheet of black glass moistened all over, by 
M C Decharme —Description of a new process of generating 
steam, by M Bordone —Theorem by means of which it may be 
ascertained that certam algebraic equations have no positive root, 
by M Désiré André —Noteon hyperfuchsian functions, by M. E. 
Picard —On the [groups of fimte order contained in the group 
of undeterminative and reversible substitutions of the second 
order, that's, the quadratic substitutions of Cremona, by M. 
Autonne —On linear equations of the second order with partial 
differences, by M R Liouville —Note on the oxychloride of 
barium, by M G André —On a new group of nitrous com 

pounds, by M R Engel—On the oxidation of menthol by 
means of the permanganate of potassium, by M G Arth —On 
two campholurethanes with an 1somerous relation analogous to 
that presented by M. Pasteur's right and left tartaric acids, by M 

Haller —Experimments on the toxic or medicinal substances 
which modify hemoglobm, and especially on those that 
convert it mt methzmoglobm, by M G  Hayem —On the 
conditions favourable to the development of root-suckers in 
plants, by M E Mer —Analysis of the muneral substances 
fiiedelite, discovered by M. Bertrand, and pyrosmalite, found 
at Dannemora m Sweden, by M» Alex Gorgeu —Note on the 
existence of manganese m a state of complete diffusion in 
the blue marbles of Carrara, Paros, and the Pyrenees, by M 

Dieulafait —On the coincidence of the transformations observed 
1n the Pons-Brooks comet with its passage across currénts of a 
cosmic character; by M Chapel —Notice of two Chinese works 
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on elementary and, analytical chemistry presented to the Academy 
by M Billequin of the Imperial College, Pekin 


BERLIN 


Physical Society, February 8 —Piof Lampe referred to 
two recent works on mechanics, one by Herr Streintz, the 
other by Herr Mach, and brought forward certam problems, 
which were thee dealt with at full lengtn —Prof Schwalbe 
described a peculia: 1ce formation he had observed m the Haiz 
towards the end of December last Under a temperatme of 
from + 2*to + 3° C by day and -1° to -2°C by mght, he 
perceived, on a road covered with gravel and withered leaves, 
swelüngs of the suiface at vamus spots, which, on closer 
inspection, proved to be ice-protuberances rising from the ground 
and pushing up iis topmost stratum On the unfrozen earth 
stocd separate, diminutive ice-columns of from thiee to four 
centimeties 1n height, each suppoiting at its upper extremity a 
little stone or a withered leaf which it had loosened from the 
ground and im the course of growth had Irted upwards Similar 
swellings were found by Prof Schwalbe on rotten twigs lying 
on the ground In these the imd over a large suface was 
pushed from the wood by ice-excrescences of soft, brillant, 
asbestine appearance, and uncommonly delicate to the touch 
They adhered in large numbers to the body of the wood, 
and reached as gieat a length as one decimetre. Prof. 
Schwalbe brought some of these withered and iotten twigs 
with him to Berlin, and it was in his power to produce 
onthem at any time the phenomenon jast described For this pur- 
pose all that was needed was thoroughly to moisten the twig, 1n such 
a manner, however, that no water dropped off, and then to let it 
cool slowly ın a cold preparation Ice-excrescences a!so ap- 
peared of themselves on twigs lying m the garden whenever the 
temperature fell below o° C ın the mght. In reference to the 
explanation of this phenomenon, Prof Schwalbe favoured the 
view of Le Conte, who had described the matte: thirty years 
ago, and considered ıt as an instance of capillary action In the 
process of slow cooling, the water in the pores became frozen 
into a small capillary tube, which sucked the water up, and this 
in turn becoming congealed shot continually further upwards 
In this way the little stone or the withered leaf lying ch the road, 
or the rind on the rotten twig, was pushed constantly further 
away from the substratum, and ifted upwards 

Physiological Society, February 15 —In continuation of 
the address delivered by him at the last siing of the Society, 
Dr J Munk set forth the furthe: couse of bis investigations 
into the resorption, formation, and deposition of fats in the 
anımal body After, by feeding a dog on rape-seed oil, he had 
demonstrated that heterogeneous fats were absorbed and de- 
posited in the animal body, he passed to the question ın what 
manner was the resorption effected It was universally assumed 
that the fats in the mtest:nal canal were emulged, and, as emul- 
sion, entered through the intestinal vilh into the chyle ves- 
sels, In ordei to the production of an emulsion it was now 
first of all necessary that the fat should become fluid at the tem- 
perature of the body, and second, that the intestinal contents 
should be alkaline As was, however, well known, there were 
fats which did not melt unless at a temperature of over 40?to 
50° C , that ıs, they could not become fluid at the temperature of 
the body—mutton suet, for example, which was therefore 1m- 
capable of being emulged in the intestinal canal Stull less so 
were the sebacic acids of mutton, which could be only melted at 
higher temperatures It had therefore to be experimentally 
proved whether such fats generally were resorbed Dr Munk 
had a year ago briefly related to the Society an experiment 
directed to this end, in which he fed a dog with mutton suet Tt 
had yielded a positive result The fat taken from the body of 
the dog which had been fed on mutton suet was essentially 
distinct from the normal fat of a dog, both by its whiter colour 
aud by its greater consistence On chemical examination, too, 
it was confirmed that the dog had deposited mutton suet in its 
body The experrments now im question, whicB the speaker 
described at greater length, were of such a kind that a dog was 
biought to a state of equilibrium ın respect to nitrogen, 
that is, to such a state that just as much mitrogen 
was secreted from the body as was supplied it with the 
food At certain epochs along with the albumen, either 
lard or mutton suet, or the sebacic acids of mutton, were ad- 
ministered for a number of days, and during that trme careful 
analyses were made of the evacuations. By these analyses, 
besides the above-mentioned fact of the deposition of mutton 
suet in the canine body, 1t was established that the lard was 


t a spht'ing of the neutral alimentaiy fats im the intestine 


almost completely used up, only 2 per cent having been lost to 
the body in the evacuations, while of the mutton suet about 94 
pei cent was absorbed im the intestinal canal, and even of the 
sebacic acids of mutton 86 to 87 per cent was,taken up. In 
the last case the quantity of nitrogen secreted was somewhat 
greater than the quantity 1eceived, so that a part of the aliment- 
ary albumen was decomposed, Mutton suet, or the sebacic 
acids of mutton, might therefore be used for feeding , im the 
excrements a larger quantity of free sebacic acids and of soaps 
along with neutral fat was always found, a fact which indicated 
e 
existence of such a splitting of the neutial fats was also con- 
firmed by the demonstration that the contents of the smal! 
mtestme never shoved alkaline reaction, but reacted either in 
an acid or neutral manne: This could not be referred to any 
extensive transition of the contenps of the stomach, for the 
small intestine was found to be always veryeax and almost 
empty, if an excitement of stongereperistaltic movements were 
cerefilly avoided during the expe.aments A process of emul- 
sion on the pait of the mutton suet, which from its consistence 
offered great difficulties, must therefore, even on account of the 
reaction of the intestinal contents, be excluded from the problem, 
and Dr Munk was of opmion that the demonstrated splitting of 
the fats must play a very smpoitant part m the absorption, the 
nature and manner of which would have to be studied by furthe: 
investigations Lately, micioscopical demonstrations had been 
given by other observers that lymphatic corpuscles strayed 
towa' ds the fiee itestmal surface, and there supplied them 
selves with alimentary substances, laden with which they again 
strayed bach Such a mechanical absorption was, 1n Dı Munk's 
opinion, highly probable m cases in which the fat was not 
hiqueSed by the temperature of the body, as, for example, 1n the 
case of feeding on mutton suet —Dı Benda described micio- 
scopic preparations which he made fiom tuberculous kidneys, 
and whch he exhibited to the members of the Society for then 
inspection " 
CHRISTIANIA ° 

Society of Science, Febinary 1 —Dr Collet described the 
Berjx borealts, a remarkable ceep-sea fish, and the northern 
representafive of the genus eie, so common in the Chalk 
period, and its 1elation to Beryx decadactylus of Madeira and 
Japar —Prof Lochmann mentioned a case of poisoning by gas, 
and referred to the influence of subterranean air on the human 
organism —Prof Lie presented a paper on the common theory 
of differential equations —Di Kjær described two species of 
moss, Hylocomium squarsosumn and Chmaaum dendroides, which 
were d.scovered im the clay in the hill in whig the famous 





Norse Viking ship was found near Sandefjgrd 141580 
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4 BIOLOGICAL LABORATORY ON THE 
EAGLISH COAST 


RRANGEMENTS have been made for a meeting in | 


the rooms of the Royal Society at half-past four, 

on Monday, March 31, the object of which is to found a 
Society havin8" for its purpose the establishment and 
maintenance of a well-equipped laboratory at a suitable 
point en the English coast, similar to, 1f not quite so ex- 
tensive as, Dr Dohrn’s Zoological Station at Naples 

The value of such an institution to the progress of 
zoological science, and the simple necessity which exists ! 
for the thorough and detailed knowledge only to be 
gained by the constant woik of a well-supported labora- 
tory devoted to the complete exploration of a definite 
area of sea-bottom, 1f any reasonable action 1s to be taken 
in regulating and improving British sea fisheries, have 
been set forth at various trmes in these pages during the 
past year in connection with the conferences held at the 
Fisheries Exhibition 

English naturalists have at length determined to do 
their best to bring about the foundation of the desired 
laboratery A large sum of money will be needed in 
ordei tqsecure a site and erect the necessary buildings, 
besides the provision of an annualincome The Society 
will be able to raise these funds and to administei them 
in a more satisfactory way than would be gossible were the 
matter taken in hand by a few private individuals only 
The laboratory, when once set going, together with its 
boats and fishermen, will be used for the purpose of 
canyimg on investigations by any naturalists who are 
memhers of the Society, and may desire from time to 
time agva! themselves of its resources Its work will 
therefore béfchiefly carried on by volunteers, and it 1s 
quite certain that there are a very large number of 
thorougbly competent naturalists who are only waiting 
for the opportunity thus afforded At present such men 
are to be found scattered here and there on our coasts, 
making shift to carry on observations without laboratory, 
boats, or any efficient appliances Eventually it will no 
doubt be possible to place a qualified observer in charge 
of the laboratory The laboratory will also be avail- 
able for special investigations, for which a public body o1 
other authority may have employgd the services of a 
naturalist 

Apart from the conveniences which it can afford and 
the value of the moral effect of combined action even in 
scientific investigation—the continuous working of a 
number of naturalists at one spot has a most important 
reaction upon their work In proportion as a particular 
area becomes thoroughly familia: in this way, 1t becomes 
easy to obtain special animals and plants for study which 
were at first regarded as rare, or we1e altogether unknown 
in the locality, The thorough and long-continued opera- 
tions of such a laboratory have naturally enough the 
value of systematised work as compared with the casual 
dippings and exploratory imeursions of the isolated natu- 
ralist who spends a month in one year at this place and a 
month m another year at another place. 
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Already in Scotland, on the Firth of Foith, close to 
Edinburgh--through the admuable energy of Mr John 
| Murray, the duecto of the Challenger Expedition pub- 
, lications—a small laboratory has been set up, and funds 
' obtained foi carrying on its. work by the engagement of 
; young naturalists to investigate special problems The 
English laboiatory will be erected at a point as rich as 
possible in 1espect of 1ts marine fauna, and at the same 
' time in proximity to important fishing grounds No 
| locahty has yet been decided upon, but both Torquay 
! and Weymouth have been suggested as presenting the 
| desired combination Everything depends on the amount 
' of pecuniary support which the Society will be able to 
| obtain A great work may be done if sufficient funds are 
forthcoming, a smaller work will be accomplished with 
1 smalle: funds, and carried on in the firm expectation of 
| gaining increased means of activity as results are pro- 
| duced justifying the enterprise 
| Butasamatter of fact, no tentative method of procedure 
is needed Itis quite ceitain, from the experience obtained 
in other countries, that a properly provided observatory— 
with good working-rooms, large and small tanks, sea- 
, Water pump, a steam launch and wel--trained fishermen 
' and permanent staff—can turn out results which are 
numerous and valuable 1n proportion to the completeness 
of the arrangements and the experience of the permanent 
staff Fiance was the first country to stait such marine 
laboratories or observatories At present there are 
several in operation on the French coast—viz at Roscoff, 
at @oncarneau, at Villefranche, and near Cette Italy 
boasts of the great international laboratory founded and 
carried on with wonderful perseverance and success by 
Dr Dohrn at Naples An idea of the cost of a really 
first-rate institution of the kind may be gathered fiom the 
fact that the palatial building in the Villa Nazionale at 
Naples with its fittings and fishing-boats represents a 
capital of 20,0007, whilst the annual expenditure is over 
4oooj Austria has such a laboratory at Trieste, maintained 
by the Imperial Government Among the most successful 
of such laboiatories have been those established on the 
eastern coast of the United States That at Beaufort, 
duected by the Johns Hopkins University, has fuinished 
an extraordinary amount of interesting results through 
the activity of Mr Brooks and the young naturalists of 
the United States who make use of it That erected by 
Prof Alexander Agassiz at Newport (Maine) ıs no less 
satisfactory as an evidence of the utility of such institu- 
tions Since the foundation of these laboratories (within 
the past decade) our knowledge of marine organisms has 
increased at an enormous 1ate without them we should 
| have gone on in the casual, uncertain way which neces- 
! sarily arose from the fact that every naturalist, before the 
| foundation of these laboratoiies, had to establish his own 
httle workshop for the summer and to make a fresh 
start 1nfan unexplored locality, or in one explored only by 
the efforts of himself alone. 

The meeting on March 31 piomises to be one of gieat 
influence Piof Huxley, PRS, 1s to preside Prof 
Flower, Piof Moseley, Prof Milnes Maishall, Sir Lyon 
Playfair, Mr W S Caine, M P (one of the Commission 
on Trawling), P1of Michael Foster, Prof Rdy Lankester, 
Dr Albet Gunther, Dr W B Carpenter, Mr Gwyn 
Jeffreys, Dr P L Sclater, Mr Frank Crisp, Sir John 
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Lubbock, and othe: gentlemen, have signified then inten- 
tion of being present and supporting the resolutions which 
aie to be submitted to the meeting 

We beg to refe1 those of out readers who aie interested in 
this subject to the articles published during the past year 
in NATURE, and to the arguments advanced ın support of 
the proposal to found such a laboratory, together with a 
sketch of the relation of zoological science to the well- 
being of Biitish fisheries, in the address on the Scien- 
tific Results of the Fisheiies Exhibition delivered by 
Prof Ray Lankester at the conference on July 19, and 
published by the Exhibition Committee 








THE UNITY OF NATURE 


The Unity of Nature By the Duke of Argyll 
Stiahan, 1884 ) 


Apes book 1s in our judgment a dreaiy failure 
Although in the mere matter of style it 1s a well 
written popular exposition of what we may call the com- 
fortable way of looking at things, 1n all matters of deeper 
importance it 1s utterly barren Thioughout its five or 
six hundred pages there 1s no single original observation 
im science, nor any single orginal thought in anything 
that deserves to be called philosophy Moreover, if re- 
garded only as an exposition, the first chapters are tedious 
on account of the 1edundant manner in which elementary 
science is explained, while the later chapters, in which 
the author's views on various philosophical questions gare 
unfolded, display a feebleness of thought and argument 
-which renders them even more tedious than the earlier 
ones In short, the successive essays strongly remind 
us of a series of Scottish sermons There is everywhere 
a narrow consistency 1n the doctrine, which 1s presented 
in a rhetorical precision of style, but the discussion 
never seems to get below the surface, while even surface 
difficulties are either unperceived or intentionally avoided 
On this account the discussion itself tends to ‘ilus- 
trate the principle of “unity” wth which it 1s con- 
cerned, it begins, continues, and ends in a monotone 
No matter how fearfully out of tune this may be with any 
of the notes stiuck by the greatest men of our time, the 
Duke of Argyll, hke a Highland piper, ıs deaf to every 
other music, and drowns all else in the one continuous 
drone of his own particular instiument 
The pages of a scientific journal are not suited to an 
examination in any detail of the parts of the book to 
which these general remarks apply We shall, therefore, 
proceed to examine the more purely scientific strands 
which aie woven into the textuie of the woix In this 
connection the chief topic which meets us is that of 
“Animal Instinct ın Relation to the Mind of Man” 
Here the main question which 1s dealt with—that as to 
the mode of origin and development of instincts—appears 
to us most inefficiently treated The object of the write: 
1s to argue that the phenomena of instinct poirt directly 
to the design of a Creator, who, ¿Correlates instinct with 
structure- and environment So far, of course, every 
evolutionist, who 1s also a theist, may go But, ın order 
to enforce thse view, the Duke proceeds to argue that the 
phenomena in question aie of so mysterious a nature 
that ıt 19 not possible to point to any causes of a proxi- 
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mate o1 physical k nd which may reasonably be supposed 
to produce them Now it would be easy to show—were 
this the place to show 1t—that the writer has here adopted 
a weak position even as an apologist, but, to consider 
the matter only fiom the side of science, surely 1t shows 
some grave want eithe: of judgment o1 of consideration 
to make the kind of statements of which the following 
may be taken as fair examples — 


* I can therefore see no light ın this new explanation 
to account for the existence of instipcts which are 
certainly antecedent to all individual etperience—the 
explanation, namely, that they are due to the experience 
of progenitors ‘organised in the idte’ It igvolves 
assumptions contrary to the analogies gf nature, and at 
vauance with the fundamental facts, which are the best, 
and indeed the only, basis of the theory of evolution 
(here 15 no probability—theie 1s haidly any possibility-- 
1n the supposition that experience has had, m past times, 
some connection with instinct which 1t has ceased to have 
m the pesent day . There was a time when animal 
life, and with 1t ammal instincts, began to be But we 
have no reason whatever to suppose that the nature of 
instinct then or since has ever been different from its 
nature now On the contrary, as we have in nature 
examples of it 1n infinite variety from the very lowest to 
the very highest forms of oiganisation, and as the same 
phenomena are everywhere iepeated, we have the best 
reason to conclude that, in the past, animal instinct has 
evei been what we now see it to be—congenital, innate, 
and wholly independent of experience ” ° 


Such passages as these scarcely admit of comment, 
because all that can be said about them 1s that the write: 
has either neveg 1ead, or has completely forgotten, the 
whole of the hterature to which he alludes No evol 
tionist has ever entertained the suicidal “ sypposition that 
experience has had, in past times, some connection with 
“instinct which it has ceased to have in the present day , " 
and the conclusion that in the absence of so absurd a 
supposition the only alternative is to regaid inggmct as 
always having been wholly independent ofexperience 15 
a conclusion which stands in direct opposition to all that 
constitutes “evolution” a “theory” Of course no one 
1s bound to accept this theory, it may be 1ejected, or it 
may be left unmentioned , but it 1s futile to set up a non- 
sensical form of words, and then to call the absurdity the 
“ theory of evolution ”’ 

And these are no mere chance expressions, which, if 
standing alone, might be indicative only of caielessness 
The whole of the dissertation on instinct is pervaded by 
a similar misapprehension, or want of apprehension, of 
the fundamental ideas of the newer philosophy whrch the 
writer appears to suppose that he ıs considering Thus, 
he fails to perceive that the doctrine of natural selection 
has any bearing upon the subject, while, with 1eference to 
the facto. of what Mr Darwin called “ inhented habit," 
he says — 


* Tf the habits and poweis which are now purely innate 
and instinctive were once less innate and more deliberate, 
then it will follow that the earlier faculties of animals 
have been higher, and that the later faculties are the 
lowei in the scale of mtelligence This ıs hardly con- 
sistent with the accepted idea of evolution,” &c 

° 
Comment is needless We shall, therefore, notice only 


one other point with reference to the essay on instinct, 
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and this is the difficulty which ıs thus manufactured to 
meet the experience theory 


* Did there ever exist in any forme: period of the world 
* what, so far as I know, does certainly not exist now—any 
animal with dispositions to enter on a new ca1eer, thought 
of and imagined for the first time by itself, unconnected 
with 5iny organs already fitted for and appropriate to the 
purpose The questions raised when a young dipper, 
which had never before seen the water, dives and swims 
with perfect ease, are questions which the theory of 
organised experience does not even tend to solve, on 
the contrary, jteis a theory which leaves these ques- 
tions precisely where they were, except in so far as it 
may tend to obgcure them by obvious confusions of 
thoughe”’ 


Here one would have thought that the writer need not 
have gone further than the instance which he himself 
gives to have found evidence of the growth of an instinae 
by the accumulation of hereditary experience or habit, 
and as yet unconnected with the “organs already fitted 
for and appropriate to the purpose" For the dipper 
belongs to a non-aquatic family of birds, and therefore 
has no organs specially adapted to its aquatic instincts 
In particular it has no webs to its fcet, and therefore, so 
far as the stiucture and affinities of the bird can in them- 
selves argue anything, they speak most distinctly in 
favour of the view that the species must have developed 
aquatic instincts while not yet having had time to develop 
the “appropriate organs” It would beno answer to say 
that thi sdeczes does not need these organs, else why 
are they needed by all the fazz/zes of birds which piesent 
the same instincts? Or, conversely, can it be said that 
these same organs, ze webbed feet, stand®in any special 
correlation with the existing instincts of the upland 
geese, which, being terrestrial in their habits (though 
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a very instructive one is published by Dr Rae na 
recent number of this journal 
i So much, then, for the Duke of Argyll's views on 
instinct Scaicely less unsatisfactory are his views on 1udi- 
mentary organs The explanation which he adduces to 
account for these structures is, not that they are 1emnants 
| of o1gans useful in the past, but that they are prophesies 
| of organs which, when more fully developed, are to be 
| of use in the future We have no space to criticise at 
any length this wholly untenable inversion of Mr Dar- 
win's teaching, but we think it will be enough to notice 
| the smgularly unfortunate instance which the Duke selects 
| to illustrate his theory This instance 1s that of the 
| whales, and he says that Mr Daiwins views of the rudi- 
| mentary organs here to be met with “obliges us to sup- 
| pose that the ancestors of the whales were once terrestrial 
| quadrupeds, and in that case we start with the conception 
| of hind limbs, and of the quadrupedal mammal, fully 
f formed and perfectly developed Whereas, 1f we accept 
j the possibility of useless organs being the beginnings 
, and 1udiments of stiuctuies which are there because the 
| germ has always within it the. tendency to produce them, 
then we catch sight of an idea which has the double 
advantage of gomg nearer to the origin of species, and 
. of being in harmony with the analogy of natural opera- 
| tions as we see them now" Is not this enough? When 
, we remember the eloquence, as 1t were, with which the 
| whole o1ganisation of the Cetacea tells us of their having 
been originally, like othe: mammals, terrestual, it seems 
that, the Duke could have chosen no worse example 
whereby to illustrate his hypothesis 
| Passing now to the long discussion of the question 
| Whether savages should be 1egarded as the product of 
, evolution from lower levels of human life, or of degiada- 


aquatic 1n their affinities), never use them for swimming e. tion from highei levels, we may say in general terms that 


or diving? Short of historical or paleontological know- 
ledge hich ın the case of instinct 1s of course ımpos- 
sible), we coukl have no stronger evidence of transmuta- 
tion than 1s afforded by these two complementary cases, 
m one of which the absence of a structure points to the 
recent acquisition of the instinct, while in the other the 
presence of this structure points to the former existence 
of the instinct now obsolete Analogous cases occur n 
the species of giound- parrots and tiee-frogs which, 
while retaining their ancestral structures adapted to 
chmbing, have nevertheless entnely lost their arboreal 
instincts 

Moreover, a strange want of thought is shown by the 
remaik,that, so far as the wiiter knows, “there certainly 
does not exist now any animal with dispositions to enter 
on a new career, thought of and imagined for the fitst 
time by itself” It is enough to quote the complete 
change in the instincts of nidification which has been 
observed to take place in the house-sparrow, and in 
several species of swallow, since these birds first had the 
opportunity of building on houses, or the more recent 
and perhaps more iemarkable case of the mountain 
parrot, which has been observed to manifest a “ progres- 
sive development of change in habits from the simple 
tastes of a honey-eater to the savageness of a tearer of 
flesh" Many similar instances might be given, and, as 
showing that they are not uncommon, I may remaik that 


| by adopting the latter hypothesis as applying to all 
savages, the Duke sets himself in opposition to the 
: theory of evolution as a whole Moreover, he does not 
appear to have reflected that the question is not one 
which can be investigated or decided, as it were, in the 
|; lump It is quite likely that some savages have fallen 
from a higher to a lower level of savagery, it by no means 
follows that all savages have done the same Further, if 
we were to suppose that they did, from what level of 
civilised or of uncivilised hfe are we to suppose that they 
all started? This hypothesis, as a general explanation of 
the savage state of man is, indeed, as incoherent as it 15 
obsolete, yet ıt ıs not more so than ceitain other views 
upon the savage state to which this writer gives expres- 
| sion Thus, his chief contention 1s that savage man 
| shows himself to be, as ıt were, out of joint with the rest 
| of Nature, o1, as he expiesses it, an “ evident departure ” 
| 
I| 





fiom the unity or ordei of Nature Perhaps it is enough 
to say of a doctrine which from a scientific point of view 
1s so peauliar, that ıt ought to have prevented the author 
from styling his book “ The Unity of Natue ” 

We have no space left to consider the only other topic 
that calls for consideration in these columns, viz the 
essay on the Moral Sense The whole treatment of this 
subject appears to us most feeble It is also most 
inaccurate, as the following quotation wil suffice to 
show — 
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“Tt has been laid down that evolution, in its most 
perfect conception, would be such that the development 
of every creature would be compatible with the equal 
development of every other In such a system it 1s said 
there would be no 'struggle for existence—no harmful 
competition, no mutual devouring—no death’ (Herbert 
Spencer, ‘Data of Ethics,’ chap u pp 18, 19) The 
inspired imaginings of the Jewish prophets of some future 
time when the lon shall le down with the lamb, and the 
ideas which have clustered round the Christian heaven, 
are more probably the real origin of this conception than 
any theory of evolution founded on the facts and laws of 
nature ” 


It is needless to say that no more ridiculous travesty 
than this could well be imagined, or that no such absuidity 
as that which professes to be formally quoted from Mr 
Spencer 1s to be found either under the reference given or 
in any other part of his writings In short, this “most 
perfect conception” of evolution is a pure invention, 
which reads almost as if ıt were intended to misinform 
the uninformed We do not, however, suppose that such 
is the case This extreme of inaccuracy we take to have 
been reached by the habit of drawing upon “inner con- 
sciousness,” until not only the whole sense and substance 
of other writings are perverted, but even the most pure 
and delicious nonsense 1s seen by “the m.nd’s eye” to 
occur in particular words on a paiticular page of some 
other book 

If space permitted or need iequired, we could point 
out other inaccuracies, and even still greater absurdities, 
both in this chapter and elsewhere , but we have doubt- 
less aheady said more than enough to show that The 
Unity of Nature" can scarcely be considered a successful 
work from a scientific point. of view 

GEORGE J. ROMANES 





OUR BOOK SHELF 


The Electrician's Directory, with Handbook for 1884 
67 pp (London Æzectrician Office, 1884 ) 


1HIS work, now in the second year of publication, con- 
tains much information of use to electric and telegraphic 
engineers Amongst its contents are comprised a list of 
new electric companies, a list of provisional orders 
granted by Parliament for electric lighting, a Lst of the 
€ British Cable Fleet,” a list of British railways and rail- 
way officials, a fairly complete directory of the professions 
and trades connected with electricity, also a large 
amount of statistical information about different kinds 
of dynamo machines, electric lamps, and telegraph tariffs, 
much of which will doubtless be out of date in twelve 
months’ time There ıs also an obituary of electricians 
deceased in 1883, a table by Mr Geipel of the cost of 
electric conductors as calculated by Sir W Thomson’s 
formula, and a set of tables by Mr Crawley for coriec- 
tions of measurements in horse-power and in watts 
These two sets of tables are the only portion of the 
work claimmg independent scientific value We object 
entirely to Mr. Crawleys gratuitous remark in the pre- 
fatory paragraph of his section that the accepit system 
of electric units was “really foisted upon electricians by 
men devoted more to theoretic than to practical work” 
Nothing could be further from the truth than to accuse 
Mr Latimer Clark, Sir Charles Bright, who originated the 
system, and Sir William Thomson, who did so much to 
perfect it, of not being practical workers As a matter of 
fact, ohms, volts, farads, and webers were used by prac- 
tical electricians for years before they found their way 
into the text-books written by the theorists 
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: ts completed, —ĉor although the two eminent experi- 
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On a t‘ Magnetic Sense” 


Sig WILLIAM TEDMSON, in. his presidential address at the 
Midland Institute, wa.ch ıs reported ın NATURE for March 6 
(p 438), draws attention to the marvellou$ dact that hitherto 
we have no evidence to show that even the most powerful elec- 
tromagnets can produce the slightest effeg; upon a living vege- 
table or animal body Buat Sir William ‘“‘ thinks 1t postible that 
an exceedingly powerful magnetic effect may produce a sensation 
that we cannot compare with heat, or force, or any other sensa- 
tion,” and hence he cannot admit that the investigation of this 


menters named by Sir W Thomson felt nothing when they 
put their heads between the poles of a powerful electromagnet, 
it does not follow that, therefore, every member of the human 
race would feel nothing 

May I be permitted to point out that some slight evidence 
already exists in the direction sought by Sr W Thomson? 
Scattered tn different publications there are numerous statements 
made by different observers in different countries during the 
present century, which, 1f trustworthy, indicate that upon certain 
human organisms a powerful magnet does produce a very dis- 
tinct and often profourd effect Unfortunately, with the excep- 
tion of the careful and excellent observations made by Dr. W 
H Stone, who tried Charcot's experiments on a patient of his 
at St Thomas’s Hosp: al, the observations referred to*are singu- 
larly wanting 1n precision of statement and in a due gecognition 
of the precautions needful in order to avoid fallacious or 
ambiguous results fiom illusions of the senses 

This being the case, an attempt 1s being made by the Society 
for Psychical Research to ascertain—by direct and careful ex- 
periment, extending over a wide range of individuals—whether 
any trustworthy evidenze really exists on behalf of a distinct 
magnetic sense The sectional Committee of that Society ın- 
trusted with this and cognate work has published a prelimmary 
report, which contains a fragment of evidence pointing in the 
direction of the existence of a magnetic sense in certain indi- 
vduals Taree persons have been found by the Cggemittee, 
who, when their heads were placed near the pols of ‘4 powerful 
electromagnet, could tel by their sensations when the magnet was 
excited or not One of these *'sensitives" told the investigating 
Committee accurately twenty-one times running whether the 
current was “fon” or ‘‘off” from a pecutar and unpleasant 
sensation he alleges that he experienced across his forehead 
Every precaution that suggested itself was taken to prevent the 
subjects gaining any information through the ordinary channels 
of sensation of wnat was being done at the contact-breaker 
placed ın another room But I am sure the Committee will 
gratefully welcome any criticism of their procedure or sugges- 
tions for future experiment which Sir Wiliam Thomson may 
feel inclined to give The honorary secretary of the Committee 
is Mr W. H Coffin, Ccrnwall Gardens, S W 

Two or three month? zgo one of the gentlemen who appeared 
to have this magnet.c sense was in Dublin, and I took the 
opportunity of repeating with care in my own laboratory the 
experiments previously made at the Society’s rooms in London 
The result satisfied me taat this individual did in general expe- 
rience a peculiar sensation, which he describes as unpleasant, 
when his head was within tke field of a powerful magnet 
Nevertheless the keenness of his magnetic sense, 1f such it be, 
varied considerably on dierent days, and sometimes he stated 
that he could detect htile or no sensory effect. Usually the 
effect was felt most strongly when the forehead was in the line 
joing the two poles , bt one day, when he was suffering fiom 
facial neuralgia, he found that his face was the most sensitive 
part, and complained of a, sudden increase of pain. whenever the 
magnet was excited, niseiace being near the poles Sufferers 
from neuralgia among the students of sciencg may therefore have 
a new and useful career beforeetkem, in the pursuit of which 


1 Proceedings of the Sociezy for Psychical Research, Part3 (Trubner 
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their increased torture will, ıt 1s to be hoped, be vanquished 
by a far stronger intellectual Joy 

The peculiar and unpleasant sensation which the magnet 
appeared to produce on the subject just referred to was de- 
scribed as slowly ring to a maximum m fifteen or twenty 
seconds after the current had been sent 10und the coils of the 
electromagnet In lke manner the effect seemed to die down 
slowlyeafter the contact was broken Unknown to the subject, 
the cireuitewas closed and opened seveial times, and the mag- 
netism correspondingly evoked or dissipated, the result bemg 
that there was a fairly accurate correspondence between the 
physical and the psychical effect ‘The faint molecular crepita- 
tion which accompanies the magnetisation of iron, and can be 
heard when the eg? is very near the magnet, 1s, however, very 
apt to mislead the imagination To avoid this, the subject was 
placed at a distance gvhere this faint sound could not be heard, 
and he evas then requested to walk up to the electromagnet, 
and, judging only fsom his sensatiors, to state if the current 
were **on" or ‘‘off,” The experiment was made twelve times 
successively, and he was correct 1p ten out of the twelve tials 
He had no means of seeing o1 hearing the contact breaker , o 
course, 1t 1$ possible for a trickster, using a concealed compass- 
needle, to be able to impuse on a careless experimenter, but care 
vas taken, and I have not the least reason to doubt the entire 
bond fides of the subject of this experiment Obviously the 
foregoing observation ıs but of httle value unless corrobo- 
rated by a far more eatensive sertes of experiments, conducted 
with the most strmgent precautions to avoid the creation of 
lusory effects 

I have tried experiments with laige helices encirchng the 
limbs and head, and animated by powerful currents, but have 
not observed any peculiar sensory effect in my own case, though 
I am inclined to think the headache which I have often 
experienced when working with a lage magnet may not be 
altogethe? an accidental comcidence Meanwhile exper.ments 
aie m progiess 1n my laboratory to ascertain, 1f possible, whether 
any sensory effect is produced upon lowei oiganisms I hardly 
anticipate any affirmative results, but ıt seemed worth making 
a systematic investigation from minute structures up to man 
Sgr W Thomson’s address will, I hope, stimulage other workers 
im this field W F BARRETT 

Royal College of Science, Dublin, March 11 





Instinct 


I WRITE one more letter on this subject, in order to obseive 
that I & not think the only remaining difference between Mi 
Lloyd Morgan gnd myself 1s so great as 1t may be apt to appeat 
In my books I have been careful to point out the peculai dis- 
abilities under which the science of compaiative psychology 
labours from its necessaiily ejective character But while in 
Mr Morgan’s view these disabilities aie so great as to render 
any science of comparative psychology impossible, m my view 
they are not quite so great I quite agree with the quotation 
which he gives from Prof Huxley on the ciayfish , but this does 
not amount to saying that no science ot comparative psychology 
is possible We may still, for instance, feel perfectly certain 
that a dog is a more intelligent animal than a crayfish, and in 
this we have a purely scientific proposition 

The difference, therefore, between Mr Moigan and myself is 
more apparent than 1eal, and depends upon what we mean by 
‘fa science ” "This is the question that faust be answered before 
we can proceed to consider the question raised by him, viz ‘Is 
a science of comparative psychology possible?” In my estima- 
tion the possibility of a science is furnished wherever thee 1s 
material to investigate The more vague the material, the less 
exact must be the science, and on this account, no doubt, com- 
parative psychology 1s the least exact of all the sciences But 
so long as 1ts subject-matte: admits of any investigation at all, so 
long, 1t seems to me, comparative psychology 1s a science 

GEORGE J. RoWANES 





The Remarkable Sunsets 


WITH reference to the theory that phe red sunsets ate due to 
volcanic dust 1n the air, I think that the following extract fiom a 
letter which has begn forwarded to me 1s of consideiable interest 
The writer 1s Mr Frederick spofforth, and his letter is dated 
January 29, from Collaroy, 150 miles fiom Sydney I: wul be 
observed that the corroboration which he gives to the theory in 


question 1s the more striking from the fact of its being so 
completely unconscious, GEORGE J ROMANES 


“A most pecular sight this summer are the sunsets The 
sun always goes down as 1ed as can be, and half the night there 
1s the same roseate hue, which lasts till past mdnight Many 
causes are given for it, but neaily all differ 

** Another cuitous thing 1s the enormous amount of dust—even 
up here, where you see nothing but trees as far as the horizon 
on all sides Some days the whole landscape will be covered in 
dust, and where the dust comes from nobody can tell It 1s 
always worst in the early morning ” 





Right-sidedness 


Mr Le CONTE (NATURE, xxix p 452) seems rather to com- 
plicate than to simplify this question If the nght side of his 
body shows more dexterity than the left, surely ıt 1s hus left eye 
that should shave this excellence, if. we are to suppose that this 
difference ın dexterity depends upon any central origin A per- 
son paralysed on the left side of the body loses sight—if sight be 
lost at all-in the right eye, and wee versé Further, I am 
right-handed, and use an eyeglass in my left eye, yet, though the 
right eye 15 the weaher, T use it for a telescope or microscope 
by unconscious preference On the other hand, most persons 
who use a single eyeglass wear it in the right eye I may have 
adopted the left fo. ease 1n adjusting the glass, so that my tight 
hand might be free When I am reading, if I put my hand in 
fiont of my left eye, I am conscious of some muscular altera- 
tion , if I obscme my right eye, I notice nothing but a slight 
diminution of the sense of light, white objects seeming less white 
to my right eye than to my left And this effect 1s just as notice- 
able when I wear spectacles as when I am reading without 
them, so that my myopia 1s not the cause of the difference 

In discussing right sidedness—whether we regard the decussa- 
tion of the nerves in the medulla oblongata o1 not—we must not 
forget that prize-fighters normally stike with the left hand, 
using the right as a guard or to deliver the second blow , perhaps 
this 15 to gain the advantage of the greater stiength of the nght 
leg Moreover, the habit among Western nations of writing 
from left to right appears to aigue that mght-handedness 1s the 
rule among them but Orientals reverse the process, so that the 
majority of mankind must be left-handed What do the anthro- 
pologists say to this? 

Mi Charles Reade, writmg in the Day Telegraph some 
yeais ago, argued that if the habitual use of the mght band led 
to a greater development of the left side of the brain, a further 
acquired use of the left hand would aid the development of the 
right cerebral hemisphere, and so increase the general power of 
the bran But ıs there any evidence to show that ambidextrous 
people, left-handed apparently by nature, and 11ght-handed fiom 
habit, have any geneial mental advantage ove: their fellows? I 
think not Henry T WHARTON 

39, St George’s Road, Kilburn, Maich 17 





IN my own experience (I can with confidence only give that) 
I differ almost wholly from that of Mi Joseph Le Conte, as 
expressed in NATURE (p 452) In my case strength and dex- 
terity of arm do not zx everything go together For instance, 
although strongly left-handed, I learnt to write with the night 
hand and skoot from the right shoulder, and cou'd do either 
very indifferently indeed if. attempted with the left hand or arm 
I perhaps may call myself with truth a rather handy man, ım- 
proved upon by living for many years ın places where tradesmen 
were not to be had In all connected with pencil, pen, ink, and 
paper, such as printing, chait-making, my left hand, although 
strongest, was clumsy, whereas my right showed considerable 
shill, as eas exhibited once in rathei a ludicrous manner by the 
Hydiographer of the Admualty mistaking my pen-and-ink chart 
of some seven hundred miles of Aictic discovery for an engrav- 
ing of the same My left leg is the stionger, yet I use itin kick- 
ing and in other ways requying dexterity , eg when very many 
years youngei I could perform the many cmious movements or 
steps of some of our Scottish dances with much more accuracy 
and ease with the left foot than with the 1ight I fear the sub- 
ject-matter of this note may be scarcely cons'deredea valid excuse 
for so much self-notice Joun RAE 

4, Addison Gardens, March 15 
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Ravens ın the United States 


ON p 336 of NATURE for February 7, Manhattan asks a 
question about “ravens” I do not propcse to answer his 
question, but to state a fact I was raised fiom boyhood to 
manhood in Tioga Co, Penn., and in my boyhood days, when 
the primeval forests were broken only by tne recent settlei's 
small patch scattered here and there along the valleys, the raven 
was a. common as the crow, noi could the one ever be mis- 
taken for the other Before I had attained the years of man- 
hood, however, the raven had become a rara aves, while the 
ciow, on the contrary, had become vastly more abundant The 
bald-eagle, and the fish-hawk, too, were then very often seen, 
now seldom or never Other birds could be added to the list if 
desnable The question, why? ıs not so eas ly disposed of as 
1t 1s to state the fact Should one be disposed to answer by 
saying the rifle, t would be pertinent to 1eply that the rifle was 
just as active against the crow, the common hen-hawk, and the 
ciow-blackbird, as it was against the raven, the fish-hawk, and 
the bald-eagle , but these latte: birds have all disappeared, while, 
in spite of the rifle, the former have increased We must look 
deeper for the cause IRA SAYLES 

Washington, D C , March 3 





In answer to the query of your correspondent ** Manhattan,” 
who writes from New York, unde: date of Jan 11, concerning the 
prevalence of ravens 1n the United States, I would like to remark 
that 1avens quite replace the crow in Nevada I have neve 
seen them here inthe east Mi Ridgway whe was with me in 
1867-68 could give you much valuable information in regad to 

their habits and 1ange W W BAILEY 

Brown University, Providence, RI (US A), March 1 


Thread-twisting 


IN NATURE, January 31 (p 305), I 1ead some remarks by Prof 
E B Tylor on a **rude method of making thread by rolling 
palm on grass fibre into a twist with the palm of the hand qn the 
thigh," which Prof Tylor regards as a ''savage art" of old 
native tribes of Guiana, who weie thigh-twisters I have often 
seen shoemakers when at work prepare then threads by twisting 
them on the thigh with the palm of the hand May this 
practice be one which has suivived from a barbarous period ? 

Truro, March 14 





BICYCLES AND TRICYCLES IN THEORY 
AND IN PRACTICE! 2 


WEEN I was honoured by the .nvitation to give this 

discourse on bicycles and tricycles, I felt that 
many might think the subject to be tuivial, altogether un- 
worthy of the attention of reasonable oi scientific people, 
and totally unfit to be treated seriously before so highly 
cultured an audience as usually assembles 1n this Institu- 
tion On the other hand, I felt myself that this view was 
entuely a mistaken one, that the subject 1s one of real 
and growing importance, one of great scientific interest, 
and, above all, one of the most de.ghtful to deal with 
that a lecturer could wish to have suggestea to him 

It 1s quite unnecessary for me to bring forward statis- 
tics to show how great a hold this so-called new method 
of locomotion has taken upon people of al! classes the 
streets of London, the roads and lanes in all parts of the 
country, testify more forcibly than any words of mine 
can do to what enormous numbers theire aie who now 
make use of cycles of one sort oj othe: for pleasure or 
for the purposes of business R 

Not only has the newly developing trade biought pro- 
sperity to towns whose manufactures were dying a natural 
death, but the requiiements of cyclists have given rise to 
a series of minoi industries, thgmselves of great import- 
ance Riders of bicycles and tricycles come along so 
silently that instiuments of warning have been devised 
There are bells that jingle, bells that ring, whistles, bugles, 
and a fiendish born which will utter anything from a 


7 Lecture delivered by C Vernon Boys, AR S M , at the Royal Institu- 
tion, Marca 7 


gentle remonstrance to a wild, unearthly shriek Lamps, 
tyres, saddles, seats, springs, &c, are made in unending 
variety , these form the endless subject of animated con- 
versation in which the cyclist so frequently igdulges 
Cyclometers or instruments for measuring the distancé 
run aie also much used Some show the number of 
revolutions made by the wheel, from which the distance 
can be found by a simple calculation , others ingicate the 
distance in miles There ıs on the table a home-made 
one of mine with a luminous face which at the end of 
every mile gives the rider a word of encouragement, it 
now indicates that a mile 1s nearly complete , ın another 
turn or two you will all hear it speak  *., 

Cyclists have a literature of their own There are 
about a dozen papers wholly or largely devoted to the 
spoit They can even msue themselves ad their 
machines against injury by accident in*a company of their 
own 

The g1eatest and by far the most important g1owth 1s 

“the Cyclists’ Touring Club, a gigantic club to which every 
right-minded rider in the country belongs This club has 
done more to make touring practically enjoyable than 
could have been thought possible when it began its 
labours Railway companies have with few exceptions 
consented to take cycles at a fixed and reasonable rate, 
in almost every town in the countiy an agreement has 
been made with the leading, or at any rate a first-class, 
hozel, in virtue of which the touring member may be sure 
of meeting with courtesy and attention for himself and 
with clean quarters and an intelligent groom for his horse, 
instead of finding himself as hitherto a st'ange being in a 
strange place at the mercy of some indifferent og exorbi- 
tant landlord In consequence of this, thousands now 
spend ther hohdays riding over and admfring the 
beauties of our own country instead of being dragged 
with a party of tourists through the streets and buildings 
ofa foreign tewn Of the delightful nature of a cycligg 
tour I can speak from grateful experience, last autumn 
alone Í traveled nearly 1500 miles, meeting on my way 
with almost every variety of beauty that the scenery of this 
country affoids Wherever I went I felt the beneficial 
influence of the CT C, as the touring club 1s called 
At all the hotels—our headquarteis—at which I ssopped, 
I found the most sanguine wishes of the clusamply 
fulfilled, our wants understood and provide for 

The C T C have also done a great service in providing 
us with a uniform which has been pioved to be as nea 
pertection as possible They have also designed a ladies’ 
cycung diess, which can be seen in the library 

Though touring m the countiy 1s the perfection of our 
art, town 11iding has its advantages I, in common with 
a fair number, ride daily to and from my work no mattei 
what the weathei may be rain, snow, wind, or hail, 
cycling affords the pleasantest means of crossing London 
Instead of waiting in draughty railway stations, of 
catching cold outside or being stewed inside omnibuses, 
or of being smoked y; the Underground Railway, we, the 
regular cyclists, look forward to our daily rie with 
pleasure, for the healthy exercise, the continuous neces- 
sity of watching the traffic and avoiding ever approaching 
danger, foim between them a 1elief from mental worry o1 
business anxiety which we alone can appreciate 

Ot the dangers of the streets I have little to say the 
regulation of the traffic by the police, and the considera 
tion of diiveis, though they are not in general too fond 
of us, make danger in the quarte: from which ıt might be 
expected veryiemote Oui chief difficulty is due to the 
wregulat and utterly unaccountable movements of pedes- 
tians, whose carelessress keeps us in a continual state of 
anxiety * 

There 1emains one Doint of the utmost importance on 
which I would say a rew werds, I 1efér to the effect of 
cycling on our general health About a year ago there 
appeared in the Zancef an article comdemning in no 
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measured terms the evils likely to result fiom the develop- 
ment of this new craze, in which, as far as I remember, ıt 
was stated that we are now sowing the seeds of a se11es of 
new diseases, the symptoms of which will only appear 
epossibly in years to come I would not for a moment 
question the accuracy of opinion held by any professional 
man, whether this 1s or 1s not the case I cannot tell, 
however, I may mention that the only symptoms which I 
have so far discovered in myself are an 1mproved appetite, 
increased weight, and a general robustness to which I 
was formerly a perfect stranger Having, I trust, suc- 
ceeded in showing that the advantages offered to riders 
are sufficient to, account for the rapid development of 
cycling, that it fs in fact no mere temporary ciaze, I shall 
now proceed to consider the theory and construction of 
the varus machiffes at present known 

From the hobby horse to the bone-shaker, and from 
the bone-shaker to the bicycle, the steps are so simple 
and obvious that it 1s quite unnecessary for me to trace 
them It ıs also needless for me to describe the moder 
bicycle every one must be familiar with it, every one faust 
have seen the ridiculous zigzag of the beginner, and have 
admired the graceful ghding of an accomplished rider 
Of the theory of the balance little need be said, any- 
thing supported in a mete line, 1n. unstable equilibrium 
as it 1s called, must fall one way or the other The 
machine and rider would of necessity capsize if some 
action of recovery were not possible To whichever side 
the machine shows any inclination, to that side the rider 
mstinctively directs ıt By this means the tendency to 
fall to one side 1s balanced by the property of the 11der to 
continue moving 1n a straight line, and so to go over on 
the other side This action of 1ecovery 1s always over- 
done, sdgthat a second turn in the opposite direction must 
follow Hence the extiaordinary path traced by the 
beginner Even with the most skilful rider, though he 
appears to travel in a perfectly straight line, a slightly 
snuous course ıs essential as the highly characteiistic 
track left on the road indicates. If anything should happen 
to check this shghtly serpentine motion, as, for instance, 
occurs when the driving-wheel drops in the gioove of a 
tram-line, the balance at once becomes impossible, and* 
the rider is compelled to dismount 

Th@& extraordinary stability of the bicycle at a high 
speed depengs largely on the gyroscopic action of the 
wheels On the table is a top supported in a ring which 
is free to move how it pleases So long as the top is 
spinning the ring is as rigid as a block, on stopping it, 
the freedom of the support 1s at once apparent 

It 1s a marvel to many how anything so light, how any- 
thing so delicate, can cairy the weight oi can travel at 
the speed so common without utterly collapsmg The 
wheels especially attract attention, In a hoop no one 
part can be pushed in unless some other part can go out 
A bicycle wheel is a hoop ın which every part 1s prevented 
from going out by the tension of the spokes To give 
the wheel lateral stability, the spokes are canied not to 
the centre, but to the two ends of the hub, thus lying on 
two cones Such a wheel 1s abundantly strong in its own 
plane it can withstand the jars and shocks of a bad road 
without a groan, but once subject it to serious side strain, 
such as I can with ease put upon it with a jerk of my 
wrists, and the wheel will crumple up hke an umbrella in 
astorm Till this year there has been no change in the 
principle of construction, though in detail many improve- 
ments have been carried out and are largely adopted By 
the use of hollow rims a stiffer and lighte: wheel can be 
made, th ck-ended, crossed and laced spokes, are em- 
ployed, and othe: details modified Essentially, however, 
the spider? wheel as a structuye 1s the same as it was 
when first introduced Suddenly two 1adical changes 
are presented toeus Mr Otto, whose great work I shall 
describe in its proper place? has devised a wheel on a new 
system, in which the spokes that form the structure lie in 


the plane of the rim, in which position they are best able 
to withstand direct shocks Such a wheel would be un- 
stable, but requires very little to keep it true Delicate 
spokes, not screwed up very tight, are therefore placed on 
either side, so that a side-stram ıs met by the whole 
strength of the spokes on one side, which are not as 
hitherto weakened by the pull of the spokes on the othe: 
On this system much narrower wheels can be made than 
was possible before ‘Lhe other change, due to the same 
inventor, ıs still more string He has found, contrary 
to the opinion of every one, that wheels, either of his 
narrow type or of the usual form, can be made and will 
remain tiue when the spokes aie made elastic by being 
bent into a wavy or slightly spiral form If only these 
wheels will stand the test of time—and I see no reason 
why they should not—one of the greatest discomforts and 
possible causes of mjury from which the cyclist suffers— 
the vibration and Jolting due toa bad 10ad—will have been 
removed 

The bearings in a bicycle are perhaps moie to 
be admired than any single part Instead of allowing 
the axle to slide round in its bearings, hard steel rollers 
or balls are introduced, so that the parts which are pressed 
together roll over and do not slide upon one another 
Any one who has trodden on a roller or a marble must 
have found in a possibly unpleasant manne: the great 
difference between rolling and sliding friction I can 
now give for the first time the result of an experiment 
only completed this morning, which shows the eatraor- 
dinary perfection to which this class of work has attained 
I have observed how much a new set of balls which I 
obtained direct from the well-known maker, Mr Bown, 
has lost 1n weight in travelling 1000 miles in my machine 
Every 200 miles I cleaned and weighed the balls with all 
the care and accuracy that the resources of a physical 
labgatory wil permit The set of twelve, when new, 
weighed 2580400 grm — After 1000 miles, they weighed 
25 80088 grm , the loss being 3 12 mgrm , which 1s equal 
to 1/208 grain, that 15, ın 1unning 1000 miles, each ball 
lost 1/250 gram This corresponds to a wear of only 
1/158,000 inch off the surface At this rate of wear— 
312 mgrm per 1000 miles—the balls would lose only 
1/34 3 of their weight 1n travelling as far as from herc 
to the moon 

The twelve balls, after the first 200 miles, each weighed 
in grammes as follows The loss of each in running 600 
miles 1s appended — 


Weightin grm Lessin 600 miles Werghtin grm Loss in 600 miles 
' 


2 16605 coo5o 2 14725 00020 
2 16180 OCO25 2 14725 00020 
2 15550 C0035 2 14700 00020 
2 15480 COOI5 2 14500 CO020 
2 15000 OOO15 2 14280 00025 
2 14730 COOIS 2 13875 00020 


I did not weigh each ball on the first and last occasion. 
However, the wonderfully uniform wear in the interme- 
diate 600 miles speaks well for the equal hardness of the 
balls 

The wear of the dozen during each Journey of 200 
miles was as follows — 


Miles Wear in grm 
0—200 C0055 
200—400 00070 
400— 600 OCO55 
e 600—800 00075 
800— rcoo 00062 


I have given the results of these experiments at length, 
for I do not think that accurate and systematic observa- 
tions of the kind have been made before 

We may consider, then, that the balls are practically 
indestructible Knowing this, Mr Trigwell has applied 
the ball-bearing to the construction of the “head " of the 
bicycle, not so much with the view of diminishing the 
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friction there, but of preventing wear in a place where 
any shake 1s highly objectionable One of his ball-heads 
1s on the table 

The frame of the bicycle, consisting merely of the fork 
and backbone, 1s made of thin steel tube, the type of all 
that 1s light and strong Indiarubber, besides being used 
for the tyres of all machines, has been worked into every 
part of the structure to diminish, so far as 1s possible, 
that perpetual and wearying vibration of which all 
bicyclists so bitterly complain The number of improve- 
ments in every detail 1s so great that any attempt to enu- 
merate them 1s out of the question Suffice ıt to say that 
the modern bicycle 1s the perfection of all that 1s perfect , 
as a machine for racing, as a machme for hurrying over 
good and level roads nothing can appioach ıt. Unfortu- 
nately, however, there 1s ever present danger, and dange 
of the most objectionable sort, for the most skilful rider 
knows too well that should he strike a stone of even an 
ordinary size he must expect to be pitched over the 
handles, and come with a crash to the ground It is true 
that in general no harm is done, but such a fall may 
bring any one to a sudden and horrible end. 

Manyhaveattempted, whilestill retaining the advantages 
of the bicycle, to make these involuntary headers impossible 
by modifying in some way its construction One of the 
earliest attempts in this direction 1s well named the 
“Extraordinary” On it the rider is placed much further 
behind the main wheel, but can still employ his weight to 
advantage, as the treadles are placed below him and are 
connected by levers with the cranks In another safety 
bicycle a third wheel is carried ın front, just above the 
ground, so as to resist at once any tendency to tilt for- 
ward In another type much smaller wheels are em- 
ployed, and the feet, now nearer the ground, are con- 
nected with the cranks, by levers 1n the ** Facile,” or by a 
hanging pedal in the ‘Sun and Planet" Theiegsa 
bicycle with two large wheels—one in front of the other — 
which two can ride, which should be both safe and 
rapid 

By far the most curious and utterly unintelligible of all 
machines of the bicycle type 1s Mr Burstow's “ Centre- 
cycle” So incomprehensible did this machine seem to 
me that I took the trouble one afternoon last week to 
ride to Horsham to see ıt in its native place A careful 
examination has convinced me that ıt 1s not only correct 
in its design, but that it ıs in many respects the ‘most 
wonderful cycle at present made There 1s on the table 
a model Plympton skate When this is level, it runs 
straight , when inclined either way, it wheels around in 
a manner that was so familia. a few years ago The four 
wheels of the Centre-cycle are a counterpart of the four 
wheels of the skate, when the frame leans either way, 
they turn in an appropriate mannei, or, conversely, when 
they turn, the machine leans 1n the proper duection It 
might be thought that a thing with five wheels is more 
nearly allied to a tricycle than to a bicycle, but this is 
not so, for the Centre-cycle, when ridden skilfully, has 
rarely more than one wheel on the ground, the leaning to 
one side m turning a corner (tricycles unfortunately must 
remain upright), and the general action 1s essentially 
that of a bicycle The great peculiarity of this machine 
18 the power that the rider possesses of raising or lowering 
any wheel he hkes Now that [ have mounted it you 
will see that I can rest on one, thiee, four, or five wheels 
as I please In consequence of this power of higng the 
wheels, a rider can travel over an umbrella without 
touching it, lifting the wheels as they approach, and 
dropping them as they pass, after tke manner of a cater- 
pilar ve 

Whatever difficulty I may have had in doing justice to 
the bicycle, the corresponding difficulty in the case of 
tricycles 1s far greater The number of makers and the 
variety of their work 1s so great that :t would be sheer 
madness on my part to attempt to describe all that has 


been done Those who wish to see the great variety of 
detail which chiefly constitutes the difference between 
one make and another must go to one of the exhibitions 
of these things wh.ch are now so common 

All I shall attempt will be an explanation of the lading e 
principles which are involved 1n the design of a tricycle 
For this purpose it will be necessary for me to mention 
occasionally some paizicular machine , but in justice to 
the hundieds to which I cannot even refer, I wis& ıt to be 
understood that those named, though typical, are not of 
necessity better than any other. 

Till a few years ago the bicycle was the only velocipede 
which was worthy of the name Inventive genius and 
mechanical skill have given rise to a serits of machines 
on thiee wheels on which any one can at once sit at ease, 
and which require bu: little skill ın their management 
Men who do not care to risk their nepks at the giddy 
height of the bicyclsst, ladies to whom the ordinary 
bicycle presents dfficults which they cannot well sur- 

ount, each find in the tricycle the means of obtaining 
healthy and pleasant exercise, and of enjoying to a cer- 
tain extent the acvantages which the bicycle affords 
Thanks to the perfection of the modern tricycle, cycling 
has become one of the most popular institutions of the 
day 

It 15 first necessary to know what combinations of three 
wheels will, and what will not, roll freely round a curve 
The few possible arrangements determine the general 
forms which a tricycle can take A wheel can only travel 
Ih its own direction, no side motion 1s possible without 
the application of considerable force, entailing strain and 
friction of a most injurious kind In any combination, 
then, of three wheels, each must be able, ın spitt of the 
united action of the other two, to move in its on direc- 
tion Thee ıs on the table a model 1n which the three 
wheels can take every possible position To begin with, 
two large ones are placed opposite to, but independent 
of, one another? and parallel, and a s.nall one, parallel te 
the others, ıs mounted between them at one end This 
arrangement rolls along in a straight line with perfect 
freedom, on twisting the plane of the third wheel it 15 
"also free to roll round a curve whether the little wheel 1s 
before or behind If I shift the position of one of the 
large wheels so that, though still parallel to, ıs no 
longer opposite, the other, then, though t can freely 
move ın a straight Hine, they can by no possibility be in- 
duced to roll round a curve It 1s clear, then, that two 
wheels that are parallel cannot be employed in a tricycle 
unless they are opposite one another ‘The only class of 
people who frequently appear to be familiar with this fact 
are nursemaids, wh» always tip up the front of a peram- 
bulator in turning a corner 

If one wheel 1s m front of and another behind a third, the 
combination can on!y roll 10und a curve when the front and 
rear wheel are turned zo proportionate extents 1n opposite 
directions The model ıs so arranged now, if either of 
the little wheels 1s not turned to exactly the right amount, 
they can no longer rofl, they can only be dragged, 10und 
a curve It is not sufficient that two parallel wheels 
should be opposite one another, they must be able to turn 
at different speeds I have now the two large wheels 
keyed on the same axle, so that they must of necessity 
turn together, this combination 1s ready enough to go 
stiaght, but no amourt of encouragement by the steering 
wheel will induce it to go in any other direction 

Bearing these facts :n. mind, ıt will not be difficult to 
follow the developmert of the tncycle It would seem 
1mpossib]e in the first arrangement (that with two wheels 
opposite one another and a third, or steering wheel, 
before o1 behind between them) to drive both sides, for 
the wheels must be able to turn at different speeds , let 
therefore one be free to go as it pleases, 1$ the othe: only is 
diiven, we have at once a very common form of tr.cycle, 
in which one wheel Crives, one steers, and one 1s idle 
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Machines of this class have many defects The feeble 
steering power, combined with their unsymmetrical 
driving, render them altogether untrustworthy If any 
power is applied to the driver, which can only have its 
share of the weight upon it, it slips on the ground, if the 
machine is quickly stopped, owing to the small weight on 
the steering wheel, it 1s apt to swing round and upset, 
neverthéless, those who are content with pottering about 
on our wood pavement and gravel roads find this class of 
machine answer their purpose, and owing to their cheap- 
ness and simplicity they do not care to get a better 

The second arrangement of the model, in which riders 
must have recognised the Coventry Rotary, is free from 
most of the defects of the form just described , there is 
more weight on the driver, but not enough to prevent its 
being made to ship round, there are two steering wheels 
a long way apart, with plenty of weight upon them, so 
that the guiding power im this type of tricycle ıs all that 
can be desired 

Let me now return to the fist arrangement, in which 
two parallel wheels are opposite one another If by any 
possibility both wheels could be diiven, and yet be free 
to go at different speeds, then there being so large a 
weight on the drivers they could not be made to slip , 
the driving being symmetrical, most of the twisting strain 
would be taken off the steermg wheel, and still the 
machine would be capable of rolling round a curve with 
perfect freedom 

All the methods of solving the problem of double 
driving come under two heads, one depending on the 
action of a clutch and the other on differential o1 balance 
gear 

The clutch action being the simplest, I shall describe 
that first €n going round a corner the inner wheel must 
lag behind, or the outer wheel must 1un ahead of the 
other, as either wheel may be inner or outer according 
to the duection of the curve, each must be able to lag 
beHind or each must be able to run ahead If both were 
able to lag behind, the machine could not be driven for- 
waid, and it would be of little use, if both were able to 
run ahead, the machine could not be driven backwards— 
a matter of small importance There is on the table a 
large wagking model, showing how a four-sided wheel 1s 
free to evolve in a ing, but is instantly seized when 
turned the othesway, owing to a Jambing action on one 
or more of four rollers The four-sided wheel then can 
be employed to drive the ring one way but not the other 
One of these “clutches " o1 “friction grips” 1s placed at 
each end of the crank shaft in the “ Cheylesmore” tri- 
cycle, and a chain round the ring of each drives the 
corresponding wheel The machine named 1s a rear- 
steerer, the clutch is also employed in some front- 
steerers 

The other method of double driving depends on the 
use of the well-known gear of three bevel wheels or of 
some equivalent mechanism If the axle of the middle 
of the three wheels 1s turned round the common axle of 
the other*two, the applied force 1s divided between those 
two wheels, yet the pair are free to move relatively Let 
then the chain diive a wheel carrying the middle bevel, 
and let the side bevels be connected with the two drivers 
Whatever happens, the power of the rider will be equally 
divided between them, yet the machine will be free to roll 
round a curve 

There are a great number of devices which are 
exactly equivalent to this the simplest of all, which 
is known as Starley’s gear There ıs on the table a 
beautiful model of the gear used in the Sparkbrook 
tricycle, which has been lent me by the makers of that 
machine, Bown’s differenual gear and some others, 
but time will not allow me to de$cribe them There 
1s one gear, howevtr, which presents many peculianties, 
which I have devised, and which may be of interest 
A large workings model ıs on the table Between the 
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conical edges of two wheels which are connected to the 
drivers he a series of balls, outside which 1s a ring with 
sloping recesses If the rmg be turned by a chain oi 
otherwise, the balls jamb in the recesses as the rollers do 
in tke clutch gear Nevertheless they are free to turn 
about a radial axis, and so allow the two driven cone 
wheels independent motion The bursting strain on the 
ring and the side thiust on the cones acting on rolling 
balls balance one another With this gear the nder can 
cause the balls to jamb one way or both ways, and so 
have or avoid the “ free pedal’’ as he pleases 

In almost all good designs of front-steering tricycles 
the power applied to the cranks 1s transmitted to a dif- 
ferential gear by a chain The crank and connecting 
rod have also been used to transmit the power, but then 
the clutch 1s necessary 

There 1s, however, another type of tricycle, in which 
the use of cranks 1s avoided, among which may be men- 
tioned the “Omnicycle,” the “ Merlin,” and that highly 
4ngenious machine, the rowing tricycle On the table 
there ıs the Omnicycle gear In all these the power is 
applied direct to the circumference of a wheel or sector, 
and so dead points are avoided, which ıs a point in their 
favour when meeting with much resistance On the other 
hand, the sudden starting and stopping of the feet ın the 
two forme: machines and of the body in the latter make 
this type utterly unsuitable for obtaining anything more 
than a moderate speed In the Omnicycle ingenious 
expanding drums are employed, so that the power may 
be applied with different degrees of leverage according to 
circumstances 

There remains one type of tricycle which, for rapid 
1unning, surpasses many* I refer to what 1s known as 
the Humber pattern So excellent ıs this form in this 
respect that the leading manufacturers have, by turning 
out m@chines on the same lines, paid the original makers 
a compliment which 1s not altogether appreciated This 
pattern departs less from the ordinary bicycle than any 
other, 1t 1s one, in fact, ın which, instead of one, there 
are two great wheels, giving width to the machine, 
between which the power 1s divided by the usual differ- 
ential gear. 

Having spoken of the differential gear and. the clutch, 
I had better show the comparative advantages and disad- 
vantages of the two methods of double driving With 
the differential gear the same force ıs always applied to 
each wheel, so in turning a corner the outer one, which 
travels furthest, has most work expended upon it (work= 
force X distance) In this respect the differential gear 15 
superior On the other hand, when one wheel meets 
with much resistance from mud or stones, and the other 
with hardly any, the latter has still half the strength of 
the rider spent upon it, whichis clearlya mistake With 
a clutch-driven machine running straight, the wheels take 
such a share of the rider’s power as is proportional to the 
resistance they individually meet When the machine 1s 
describing a curve, that is generally, only the imnei 
wheel is driven, and the machine 1s for the time only a 
single driver, with the driver on the wrong side 

I must now desciibe some devices which are attracting 
much attention at the present time, the speed and power 
gears Let us suppose there are two machines with wheels 
of different sizes, but ın other respects alike Then each 
turn wil take the larger wheeled machine furthei than 
the smallà In going up a hill the larger wheel will take 
its machine up a greater height than the other in one 
revolution, which involves more work and therefore more 
strength If on the large wheel the chain pulley were ın- 
creased ın size, then for tht same speed of the treadles it 
would not tuin so quickly, ıt would not take the machine 
so far up the hill as before, 1t would in fact be equivalent 
to a smaller wheel, so that less strength than before would 
be necessary This diminution of speed, though of great 
advantage when climbing a hill, is the reverse on the 
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level, for then very rapid pedalling would be necessary to 
maintain even a moderate speed To obtain the advan- 
tage of high wheels or high gearing on the level and at 
the same time low wheels or low gearing on the hills, 
some highly ingenious devices are employed On the 
table ıs a well-known one of these, the * Crypto-dynamic,” 
which by a simple movement changes the relative speed 
of wheel and treadle Time will not permit me to de- 
sciibe the details of this arrangement, but 1t contains an 
epicychc gear which ıs or is not in action according as 
the.rider desires power or speed There are several 
other devices having the same object, some depending on 
an epicyclic gear in a pulley, others on the use of two 
chains, only one of which is active at a time These 
arrangements have the further advantage of enabling the 
rider to disconnect the treadles from the wheels whenever 
he pleases, 

Tricycles on which two, three, or a whole family can go 
out for a ride together, involve few new principles, and 
shall not for this reason have a word to say about them 

There remains one machine forming a class by itself, 
more distinct from all others than they are from one 
another It is not a bicycle ın the ordinary sense of the 
word, it 1s not a tricycle, for ıt has only two wheels 
This machine 1s, fiom a scientific and theretoie from 
your point of view, more to be admired than any other 
It is called, after its mventor, the ‘ Otto? The Otto 
bicycle and the Otto gas-engine will be lasting memo- 
rials to the ingenuity of the brothers who invented 
them 

No machine appears so simple, but ıs so difficult to 
understand as this  Tricyclists who have been in the 
habit of managing any machine at once, are surprised to 
find in this something which is utterly beyond them 
They cannot sit upon it for an instant, for so soon gs they 
are let alone it politely tuns them off When at length, 
after much coaxing, they can induce ıt to let themiemain 
upon it, they find ıt goes the way they do not want 
Riding the Otto, lke any other accomplishment, must be 
learnt Some seem at home on 1t ın haif an hour, others 
take a week or moie — It is not surprising that that quick 
perception, ın which ladies have so much the advantage 
of men, enables them to quickly overcome the apparently 
insurmountable difficulties which this machine presents 
to the beginner * 

The rider when seated 1s above the axle of two large 
equal wheels , being then apparently in unstable equili- 
brium, he would of necessity fall forwards or backwards 1f 
some movement of recovery were not possible The 
Ctto rider maintains his balance in the same way as the 
pedestrian If he 15 too far forward, pressure on the front 
foot will push him back, if too backwaid in position, 
pressure on the rear foot will urge hum forwaid That 
this must be so 1s clear, for, whatever turning power he 
applies to the wheels, action and reaction being equal and 
opposite, they will produce an equal turning effect upon 
him The steering of this machine ıs quite jeculiar In 
the ordinary way both wheels are driven by steel bands 
at the same speed, so long as this 1s the case, the Otto 
of necessity runs straight ahead When the rider desires 
to turn, he loosens one of the bands, which causes the 
corresponding wheel to be free, if then he touches it 
with the brake or drives the other wheel on, ıt will lag 
behind, and the machine will turn It 1s even possible to 
make one wheel go forwaids and one backwards at the 
same time, when the machine will spin Lke a top within 
a circle a yard in diameter 

There being no third wheel the whole weight 1s 
on the drivers, the whole weight 1s on the steerers, 
the frame, which 1s free to swing, compels the 
rider to take that position which 1s most advantageous, 
making him upnght when climbing a hill, and com- 
fortably seated when on the level Owing toa curious 
oscillation of the frame which occurs 1n hill climbing, the 


dead points are eliminated, so the rider need not waste 
his strength at a position where labour 1s of no avail 

Thougn it has been impossible for me to do more than 
indicate in the most imperfect manner how numerous and 
beautiful are the principles and devices employed in the 
construction of cycles, I trust I have disappointed those 
who were shocked and horrified that so trivial a subject 
should be treated seriously in this Institutione 





DANGERS FROM FLIES A. A 


N a note communicated to the Gazzetta degl: Osfetal 
for August 1883, and republished in the current 
number of the Archives Itahennes de Biologie (tome 1v 
fasc n) Dr B Grassi calls attewtion to the fact that 
fies are winged agents in the diffusion of’ infectious 
maladies, epidemics, and even paiasitic diseases During 
the summer season, when flies occur 1n swarms, it seems 
impossible to prevent them from settling on any and 
every object In these countries, though sometimes 
troublesome, they are scarcely ever so numerous as in the 
warmer chmates of the Continent, and even in these 
latter they are not often to be found such plagues as they 
are in Egypt, but in all these counties alike they may 
be seen to alight on all moist substances without distinc- 
tion It may be the expectorations of a phthisical or the 
ejecta of a typhoid patient that have last attracted these 
inquiring dipteia , but, irrespective of the material they ^ 
may have been investigating, their next visit may be to 
the moist lips or eyes of a human being ‘Their feet, their 
mouth, and the pectoral portion of their bodies will have 
all come .n contact with the infective mass, end will all 
in turn be more or less cleansed of it by the moisture of 
the freshly visited mucous membranes But this danger 
has already been known and recognised, and it seems 
scarcely doubtful that 1n Egypt ophthalmia is constantly 
carried to t&e eyes of the infant natives by such wigged 
visitors Dr Grassi calls our attention to even greater 
danger, and this from the ejecta of the flies themselves. 
Every housekeeper knows how the bight surface of a 
muror or the gilt moulding of a picture-frame can be 
covered over with the little flecks left by these flies,— 
no Enghsh words occur to us to translate Aen 
the phiase “les méfaits des mouches’? The following 
experiences of Dr Grassi relate to these™-At Rovellasca, 
between his laboratory, which ıs on a first floor, and his 
kitchen, wach ıs on the giound floor, there lies a court- 
yard, with a distance between the windows of the two 
rooms of about ten metres Ona plate on the table of 
his laboratory he placed a large number of the eggs of a 
human parasite (Trichocephalus) After a few hours he 
found, on some white sheets of paper hanging in the 
kitchen, the well-known spots produced by the excreta of 
the flies, and on a microscopical examination of these 
spots, several eggs of the parasite weie found in 
them Some flies coming into the kitchen were now 
caught, and their entestinal tract was found quite filled 
with an enormous mass of fecal matter, in which the 
presence of eggs of Trichocephali were detected As it 
was practically 1mpossible to keep all alimentary sub- 
stances from contact with these flies, ıt follows that the 
chances of Dr Grassi and his family being infected with 
Trichocephali were very great As a matter of fact, the 
experiment was tried with non-segmented eggs of this 
worm Another experiment was in the same duection 
Dr Grassi took the ripe segments of a Tæma solrun 
(which had been in spirits of wine) and broke them up in 
water,so that a zreat number of the tapewoim's eggs 
remained suspended in the fluid The flies came to the 
mixture, attracted by'the sugar, and in about half an hour 
the ova of the tapeworms were to be found in their 1ntes- 
tines and in the spots Had these eggs been ın a recent 
and living state, they would doubtless have been just as 
easily transported To those who tare to try these 
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experiments, it lis suggested that lycopod powder mixed 
_ “with sugar and water is a good material, as the lycopod 
spores are easily detected. 

It is self-evident that if the mouth-apparatus of the fly 
willeadmit*of the introduction of such objects as have 
been above noted, that there will be no difficulty in its 
admitting scores of the spores of many parasitic fungi, and 
above all«of those belonging to the Schizomycetes, the 
possible cause of so much disease. Already has Dr. 

“Grassi detected in fly excrement the spores of Oidium 
<- factis, and the spores of a Botrytis, this latter taken from 
the bodies of silkworms dead of muscardine. 

There arises, of course, the question of how far the 
active digestion in*the intestines of the flies may not 
destroy the vitality of germs or spores thus taken in, but 
it would segn probablé that in many instances the larger 
bodies swallowed may not serve as objects for assi- 

^ milation, but may be got rid of as foreign bodies, and it 
will be borne in mind that tbe flies themselves fall victims 
to the growth of a parasitic fungus (Zmpusa musce, Cohn), 
"which is probably taken first into their own stomachs. 
Dr. Grassi promises to publish the results of his experi- 
. ments in fuller detail. Judging of their interest by this 
“abstract, they will well deserve to be followed up, and 
though in these countries our modern sanitary arrange- 
ments do not-tend to the development of such immense 
5 co swarms of flies as are so constantly to be met with in 
Italy, still the dangers to be apprehended from them 
there are | 
countered here, an the investigation of the fact is easy 
to any one possessing a fairly average microscope and the 
power of catching a fly. E. P. W, 
; C. 






































sibly, though in a less degree, to be en- 











EDPNBURGH MARINE STATION 
T the half-yearly meeting of the Scottish Meteoro- 
logical. Society held on Monday last, Mr. Murray 
ted à statement on the work done by the Fisheries 
ittee; "This included preliminary reports from the 
M. Norman on the invertebrate fauna of the 
Scottish fresh-water lochs; Prof. Herdman’s report of 
his researches connected with the fisheries of Loch Fyne, 
and similar reports from Messrs. Hoyle and Beddard 
from Pet@head and Eyemouth. After reading several 





interesting extracts from these reports, which will shortly 
appear in the Soctety's Journal, he then stated that the 
| marine station at Granton would be formally opened 
for scientific work about the roth of next month by 
Prof. Haeckelof Jena. The floating laboratory, which 
| named the Ark, was successfully launched 
ay last, and it has accommodation for seven 
biologists. “The steam yacht of thirty tons, which is to 
be called the Medusa, is to be launched on the 26th inst. 
at Glasgow, and will be at the station ten days thereafter. 
'The Station will then be possessed of the three most 
important requisites, viz. the floating laboratory, with 
abundance of sea water; a steam vessel fitted with all 
modern appliances for sounding, dredgimg, and other bio- 
land physical investigations; and lastly, a most 
2 CO wy in marine biology and physics. Mr. J. 
TC wham, B.A. Oxon., Fellow of University College, 
Oxford, has been appointed Naturalist in charge of the 
"Station ; Mr. Hugh Robert Mill, B.Sc., who holds a Re- 
search Fellowship in the University of Edinburgh, is to 
carry on physical and meteorological investigations under 
the superintendence of Prof. Tait; Mr. Alexander Tur- 
byne, fisherman, Keeper; Mr. William Bell, late Royal 
Navy, Engineer ; and it is hoped the arrangements will 
shortly be made that will enable a botanist and geologist 
< to carry on systematic work at the Station. The captain 
-ofthe yacht will be appointed next waek. 
icc British and foreigg naturalists are invited to make use 
the resources of the Station free of charge, and those 
ho desire to do so are requested to communicate with 
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the kind of work they propose to undertake and the- 
length of time they will probably remain. Efforts ate ^... 
now being made to provide living accommodation for the 
naturalists and others who may be working at the Sta- 
tion. 





ties afforded by the Station for the prosecution ol 
quiries of the highest practical importance, we have. 
every confidence that the public will not be slow in 
seeing that the funds required for its efficient maintenance 

are forthcoming. : 








THE DEEP-SEA FISHES OF THE = 
“TALISMAN” T 


MONG the many wonderful animal forms collected 
during the voyage of the Za/sman none surpass the . 
fishes in interest. In the exhibition, now open at the 
Jardin des Plantes, Paris, of the various specimens col- 
lected during this voyage, the collection of fishes holds a 
chief place. During the cruises of the Travailleur, owing 
to the apparatus employed, the capture of a fish was a 
rare event, but by the employment of a kind of drag-net 
on board the Talisman the number both of species and - 
individuals taken was quite surprising. Onc July 29, in. 
16° 52' N. lat. and 27° 50' W.long.,in one h bedrag- 
net no less than 1031 fishes were taken | of 450: 
metres, The chief surface fish noted in M. Filhol’s 
interesting papers, which are in course of public E. 
our French contemporary La Nature (to the editor of 
which journal we are indebted for the illustrations accom- 
panying, this notice), were the well-known shark (CZar- 
charias glaucus), very common between the Senegal co 
and the Cape de Verde Islands; its strange a 
fish, the so-called pilot fish (Naucrates ductor) 
very curious and odd-looking fish of the Sargas 
Antennarius marmoratus, It is noted that not only were 
th pilot fishes never molested by the sharks but that they 
constantly swam around them, sometimes even they were 
seen placing themselves against the shark's sides between. 
their pectoral fins. Many observations were made on. 
the strange Antennarius, the colour of whose body so 
closely approaches to that of the alga amidst which it 
lives that it enables these fish to approach almost unseen, 
and so quite easily take their prey. It is not, however, 
altogether unworthy of remark that this prey, consisting - 
for the most part of small crustacea and mollusks, is also 
of the same general shade of colour as the mass of the | 
weed, so that the assuming of this uniform dull tinge of | 
colour must mean a heightened danger to some of the 
forms of life. zh m 
The great interest, however, of the fish captures of. 
the Zalsman centres in the remarkable forms taken . 
from the depths of the sea, which were both considerable. : 
in the number of individuals and in the newness of the - 
forms. The question of whether certain fish inhabit. 
certain zones of depths was closely considered, and is... 
answered in the affirmative. These zones are of very .— 
considerable depth, varying from 600 to over 3650 metres, 
and in bringing up specimens from such areas of great 
pressure these suffer immensely through the phenomena 
caused by the rapid decompression of the air, the more 
remarkable effects being dilatation of the swim bladder, 
the eyes being squeezed out of their orbits, and the scales 
clothing the body are shed. „In some cases even the fishs 
body has become smashed into pieces. Notwithstanding 
all these phenomena, the area in depth of the distribution. 
of many of the deep-sea fish is very considerabl h 
Alepocephalus rostratus is met with between a*dep 
868 and that of 3650 metres; Scopelus maderensis, be 
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depths of 1090 and 3655 mehes, Lefzoderma macrops, 
between 1153 and 3655 metres, and Macrurus affints, 
between 590 and 2220 metres The explanation would 
seem to be not only that the organisation of these fishes 
1s stich as enables them to support the enormous pressures 
at the greater depths of the ocean, but that in the course 
of their movements of ascent and descent they proceed 
very slowly so as gradually to get accustomed to the 
alterations 1f pressure These fishes are all flesh eaters, 
with well developed dental systems, the absence of light 
prevents the growth of maiine alge in these depths, and 
as a general rule all the fish found below 150 metres are 
of necessity predatory These deep-sea fishes, as Dr 
Gunther reminds us, do not belong to any peculiar order, 
but are chiefly modifigd forms of surface types, some of 
these modffications bemg no doubt very extieme, but 
serving as indicationsenot only of the struggle for exist- 
ence, but also of the plasticness of the forms to adapt 
themselves to the extreme conditions undei which they 
live The most remarkable phenomena in connection 
with their deep-sea life 1s doubtless the tremendous pies- 
sure which has tobe boine No one seems to doubt but 
that these deep-sea forms live as active a life as surface 
forms, indeed their very appearance seems to indicate a 
swiftness and eneigy of movement not to be surpassed by 
surface swimmers , and we may believe that the abyssal 
pressure has a great deal to do with keeping their feebly 
calcareous bones and delicate muscular system compact 
and in a condition for effective use The placid state of 
the water at these depths must also be borne in mind— 
no storms affect them, and the extraordinary attenuation 
of some organs may be directly asciibed to this pheno- 
menon Thus Afacruius globiceps (Fig 1), which forms 
one of a far@ly of deep-sea Ganoids, known as living at 
depths of fiom 600 to 2200 metres, and occurring in con- 
side1able variety and great numbers over all our oceans, 
1s a new species, described by M L Vaillant gs found at 
a defth of between 1500 and 3000 metres Its body, 
globular ın front, will be seen to be very gieatly attenuated 
behind 

In some of the deep-sea fishes peculiar organs, un- 
known for the most part among surface fishes, are to be 
found, tese are sometimes “more or less numerous, 
round, sewing mother of-pearl coloured bodies em- 
bedded in the skis", ın some fish these are to be met 
with on the head, o: near the eyes, or along the sides and 
back Dr Gunther informs us that of these strange 
bodies the following hypotheses are possible (1) all 
these different organs are accessory eyes, (2) only those 
having a lens-like body in their interior are sensory, those 
with gland-hke structure are not sensory but aie phos- 
phorescent , and (3) all are producers of ght Many 
serious objections can be urged against the fist view 
Some of the fish with immense eyes have these bodies, 
others without eyes want them, while as to glandular 
bodies being sense organs this 1s not yet scientifically 
realisable One seems therefore justified in adopting the 
middle hypothesis, and though on first thought 1t seems 
strange that fish with large eyes should have accessory 
eyes, yet Dr Gunther’s supposition may be the true one 
—that there are light producers behind the lenses, and 
that these latter may act the part of “ bull’s-eyes” in a 
lantern This form of “light organ” might constitute a 
very deadly trap for prey, one moment shining it might 
attract the curiosity of some simple fish, then extinguished 
the simple fish would fall an easy prey 

Long filamentous organs are to be met with showing 
apparently a brilliant type of phosphorescence Among 
the many curious forms of development of these tac- 
tile organs to be met with, one of the most singular 1s 
that to be seen on a fish referred by M L Vaillant to a 
new genus and speci@s found atea depth of 2700 meties, 
and represented in the annexed woodcut (Fig 2) In this 
form (Eustomias abscurus) the tactile organ takes the 


appearance of a long filament, which 1s placed underneath 
the lower jaw, and which ends in an inflated and rayed 
knob-like phosphorescent mass 

Another pecularity now well known m deep-sea fishes 
is the enormous development of the mouth and stomach 
of these fish In the genus Melanocetus and in Chias- 
modus the capacity of the stomach 1s such that it can 
contam prey twice the size of the fish which swallowed it, 
and perhaps the largest gape of jaws known ıs that of 
Eurypharynx pelecanoides The greatest depth at which 
a fish was taken during the ciuise of the Tasman was 
4255 metres , the fish was Bythytes crassus but it will 
be remembeied that during the Challenger Expedition a 
specimen of Bathyopis ferox was taken at a depth of 
5000 metres 

We hope again to have the opportunity of 1eferring to 
other of the deep-sea forms taken by the Talisman 





ANCIENT JAPAN} 


s 
THIS volume contains a hteral translation of the oldest 
Japanese book ın existence, accompanied by 1m- 
troductions, notes, and appendices, and is beyond 
doubt the most leained and iemarkable woik which 
European scholarship has yet produced from Japan - Of 
the many mportant propositions on the early history of 
the Japanese 1ace established by it we shall have to speak 
later on , but of the work itself ıt may be said now that 
the translator claims it to be **the earliest authentic con- 
nected hterary product of that laige division of the human 
race which has been variously denominated Turanian, 
Scythian, and Altaic, and it even precedes by at least 2 
century the most ancient extant literary compositions of 
non-Aryan India” Indeed more than this may be said ; 
for if the claim of Accadian to be an Altaic language be 
not substantiated, not only the archaic literature of 
Japan (to which the 2724: belongs), but also its classical 
literature, precedes by several centuries the earhest extant 
documents of any other Altaictongue — This alone would 
rende: the work an object of much interest, but ıt derives 
adelitional importance from its contents as well as from 
the period at which it was written It ıs the earliest 
record of the language, customs, mythology, and history 
of ancient Japan, and soon after the date of its compila- 
tion, as Mi Chamberlain points out, most of the salient 
features of distinctive Japanese nationality were buried 
under a superincumbent mass of Chinese culture, it 15 
therefore to these “Records” and one or two other 
ancient works that the investigator must look 1f he would 
not be misled at every step into attributing originality to 
modern customs and ideas which have simply been bor- 
rowed wholesale from the neighbouring continent — It 
appeais beyond doubt that, though the work existed in 
tradition fo. some years before that period, it was not 
committed to wiiting till the yea: 712 of our era, and 
from it a picture can be formed of the Japanese of that 
remote epoch It is to the sections devoted by the trans- 
lator to the manners and customs of the early Japanese 
and their political and social ideas that we propose to 
direct special attention now 
As pictured, then, ın these “ Records," the Japanese 
of the mythical era had emerged from the Stone Age and 
from the savage state They were acquainted with the 
use of iron for weapons of the chase, such as arrows, 
swords, knifes, but there 1s a curious silence about 
ordinary implements, such as axes and saws, though they 
had the fire-drill, pestle and mortar, wedge, and shuttle 
fo. weaving The art of sajling appears to have been 
quite unknown, but boats for use on the inland lakes are 
mentioned As would naturally be expected, the popula- 
tion was scattered along the seashore and on the banks 
! Transactions of the Astatre Society of Japan, vol ~ Supplement. 
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of the larger rivers, while house and temple building are 
the subjects of frequent reference The Japanese of the 
present day appear to have inherited their habits of great 
personal cleanlmess from their early forefathers, for we 
read more than once of bathing, and bathing-women aie 
said to have been specially attached to an imperial 1nfant 
Among the religious practices, too. was that of lustration 
A custom of the early Japanese, which :s still found exist- 
ing ın the island of Hachijó, off the east coast, was that 
of a woman before childbirth erecting with her own hands 
a one-roomed hut without windows, into which she was ex- 
pected to retne and give birth to her child In Hachyé 
formerly a woman was driven out fiom the village under 
these circurnstances to a hut on the mountain side, which 
she was not permitted to leave under any circumstances 
whatever before the birth of the infant , but ın later times 
the custom was so far relaxed that the hut was allowed to 
be put up within the homestead Each sovereign on his 
accession, also, had a new palace erected for him, but 
these so-called “ palaces” were nothing more than ordinan 
wood huts Although cave-dwelleis are referred to in the 
“ Records,” 1t appears that at the date zo which the work 
1efers they had quite passed away The principal food was 
fish and the flesh of wildanimals — Rice is mentioned in 
such a manner that there can be no doubt of its cultiva- 
tion from 1mmemorial antiquity, saké, the native rice- 
beer, 1s also referred to. In dress the mythical Japanese 
appear to have reached a high level, and we find many 
garments specialised, such as skirts trousers, girdles, 
veils, and hats, while it is interesting to note that 
although jewellery forms no part of the attire of the 
modern Japanese, their ancestors adorned themselves 
with necklaces, bracelets, and other articles formed from 
stones considered precious They appear to have had a 
tolerably extensive acquaintance with the animal and 
vegetable kingdoms, but the tea-plant was evidently not 
yet introduced among them Iron, which was used from 
time immemorial, was the only metal they knew, and 
their acquaintance with colours was confined to black, 
blue (1ncluding green), red, white, and piebald (of horses) 
in the Japan of to-day the different degrees of relation- 
ship are distinguished in much the same way as "in 
Europe, except that brothers and s:sters, instead of 
being considered as mutually related in the same manner, 
are divided into two categories, elder and younger, in 
accordance with the Chinese usage But tht ancient 
Japanese had a complicated system of nomenclature, 
which appears to have perplexed native commentators 
themselves, the foundation of which was a subordination 
of the younger to the elder born, modified by a sub- 
ordination of the females to the males A distinction 
also appears to have been drawn between the chief and 
secondary wives, and the wife 1s constantly spoken of as 
“younger sister” It appears that consanguinity, how- 
ever close, was no bar to marriage, as we hear of unions 
with half-sisters, step-mothers, and aants When the 
Chinese ethical code was imported, these gradually dis- 
appeared, but not, ıt ıs said, without political troubles 
Exogamy did not ex.st, and there appear to have been 
no artificial impediments ın the way of marriage On 
death the hut of the deceased was abandoned, and there 
was a tradition of an earlex custom of burying alive 
some of the retainers in the neighbourhood of a 
royal tomb This is the only trace of human sacrifice 
to be found in the records of the Japanese race, and 
there 1s also a total absence of any trace of slavery 
They were unacquainted with any of the aits by which 
their descendants are best known, they had neither tea, 
fans, Jacquer, or porcelam They knew nothing of 
vehicles, money, or the computation of time They weie 
1gnorant of writing, and of course hid no books 

This lings us to another interesting part of the subject, 
viz the antiquity claimed by native wiiers for thei 
monarchy, and the reliability of their eaily chronology. 


, There 1s no break in their history between the fabulous 
| and the real, and the continuity of their mythology and 
: history 15 a tenet of the native commentators They hold 

the age of tae gods to have ceased and that of their 

human kings zo have commenced at an era cSrrespond- 

ing with 660 EC, and the then ruler of Japan 1s claimed 

as the first of an unbroken line of sovereigns extending 

down to the Mikado of to-day All the earlier European 

writers on Japan have accepted 660 BC 4s the com- 

mencemen: of historical Japan, the Mikado himself has 

claimed this long descent , frequently in official publica- 

tions we find thus accepted as the Japanese year 1! In 

native chronologies we find the names of a series of 

Emperors who have reigned from that timme This an- 

tiquity, though as yesterday compared to that of the 

Chinese, 1s Lighly respectable if*correct, bat unfortu- 

nately there 13 nothing whatevei te support ıt For, in 

the words of Mı Chamberlain, this era, this accession of 

the first emperor, “1s confidently placed thnteen or four- 

teen centuries before the first history which records it was 

written, nine centuries before (at the earliest computa- 

tion) the at of writing was introduced into the country, 
| and on the sole authority of books teeming with miracu- 
| lous legends °? Another scholar, who made the chronology 
! of Japan a special study, and who has published a valuable 
monograph or that subject, the late Mr Bramsen, does 
not scruple to say that “the whole system of fictitious 
dates applied in the first histories of Japan 1s one of the 
greatest literary frauds ever perpetiated, fiom which we 
may infer hcw little trust can be placed in the early 
Japanese historical works.” In short 1t appears that, for 
all historical purposes, Japan 1s a newer country than 
England by several centuries Another préposition for 
which native scholars have always strenuousy contended 
will also have to be abandoned  Itis usual to say that 
early Japanese civilisation was a purely indigenous pro- 
duct, ana that even a certain form of writing ealled 
“letters of tke Divine Age” existed long before ehere 
was any contact with China European scholars have 
always been cou5tful about this divine alphabet, and ıt 
1s now beyond doubt that they are the invention, or 
adaptation from Corea, of a later age, but it is also 
certain from these “ Records ” that, “at the very earliest 
period to which the twilight of legend stretames back, 
Chinese influeace had already begun taggnake itself felt in 
these islands, communicating to the inhabitants both 
implements and ideas” It would occupy too much 
space here tc exhibit the evidences of this One must 
suffice “ Curved Jewels," sagatama as they are called, 
figure largely ın the Japanese mythology as ornaments of 
the early Japanese These are generally made of jade, 
01 a Jade-like stone, and Prof Milne shows that no such 
mineral has ever been discovered in Japan Further 
proofs of Chinese influence are found in the nature of 
the myths, the existence of the intoxicant saké, the lan- 
guage, &c The religion of the early Japanese appears 
to have been merely “a bundle of miscellaneous super- 
stitions,” not zn érganised system We find no body of 
dogmas, or code of morals, authoritatively enforced by a 
sacied book The gods of their mythology were of 
course the object of worship, conciliatory offerings of a 
miscellaneous kind were made to them Purification by 
water 1s the sacred rite of which we hear most Trial by 
hot water also existed, compacts, too, resembling our 
oaths, weie entered into with a god — Priests are men- 
tioned, but the impression conveyed is that in early times 
they did not exist as a separate class In his * History 

* If an intersiew with the Japanese Minister in London, published in the 
Pall Mall Gazette of February 26, His Lxcellency 19 reported to have 
attr bated the ardert attachment of the Japanese to his country to two facts, 
one that Japan has been unconjuered for 2599 years, the other that for the 
sameperiod it has keen gSverned by the same dynasty ‘‘No other State 
can point to such a record," said Mr Mori, “aad it ıs but natural that we 
should feel a pride n our coutry,” &c, & lhe Minister, as will be 


seen, would have to deduct nearly fifteen hundred years from his major 
premiss bef.re ne toucned the solid ground of fact, 


a aŘŘĖ—— MM 
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of Civilisation,” Buckle attııbutes some of the superstition 
‘of the inhabitants of Spain and Italy to the occurrence of 
earthquakes and other volcanic phenomena, but in 
Japan there is ‘‘no testimony to any effect produced on 
the emagin&tion by the earthquakes from which the 
Japanese islandeis suffer such constant alarms" Nor 1s 
there any tradition of a deluge, which 1s the more remark- 
able as Noah’s deluge has recently been claimed as a 
myth of Altaiporigin ** Yet here we have the oldest of 
undoubtedly Altaic nations without any legend of the 
kind’? There is no such thing as star worship, nor are 
there any fancies such as the imagination of other races 
has connected with them 

Much, very much, more might be written on this 
deeply interesting volume. Although more than a 
thousand years of Jap&anese history must be cut away, 
“the Japanese mytholqgy 1s the oldest existing product 
of the Altaic mind” When to this are added the facts 
that here we have the zfszsszuza verba (for the translation 
is literal) of the Japanese compiler of eleven centuries 
ago, that it 1s the first complete translation of an archaic 
Japanese work, that it 1s the first work in which an 
attempt 1s boldly made to separate Japanese history fiom 
myths, and to fix the commencement of the historical 
ere, and that ıt contains abundant illustrations of the 
manner and ideas of this.primitive race as recorded by 
themselves, we have said enough to attract a wide circle 
of students — Besides the very valuable preliminary dıs- 
cussions, the text 1s abundantly annotated by the trans- 
lator, who has for this purpose made use of the works of 
the numerous native commentators and editors of the 


work 
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* NOTES 


THE gold and silver Rumford Medals have been presented by 
the American Academy of Aits and Sciences to Prof Rowland 
of Balftmoie for his researches on heat and light 


WE are sure that every field-naturalist and working geologist 
will be grateful to Prof Bryce for introducing into Parliament 
his Bill **to secure access to mountains and moorlands 1n Scot- 
land" Since the substitution of deer for sheep and cattle on 
the Scottisi:ihoors and mountains, great 1estrictions have been 
placed on access to thgse favourite haunts of the lover of nature, 
so that in some districts the tourist and collector me faced by 
the trespassers’ board ın all directions We have no w'sh what- 
ever to infringe the nights of private property, but suely ihe 
great landed proprietors of Scctland can afford to be generous 
to those whose noblest game tsa rare butterfly, an Alpine flower, 
or a chip from the rocky escarpment of a lul Already 
some of the most valuable hunting giounds of science have 
been shut up, and in the present condition of things we 
may soon hear of such natural phenomena as the Parallel 
Roads of Glenroy being iendered inaccessible, and the 
traveller confined to the dusty highways The Bul em- 
bodies every possible precaution against the aBuse of the access 
craved, and we strongly advise the members of the many natural 
history societies and field clubs all over the countiy to use every 
legiturate means to obtain for ıt Parliamentary sanction We 
need scarcely point out how greatly interested im the provisions 
of the Bill ae all artists and the great army of tourists 

Sır J H Lerroy, we aie glad to leain, has accepted the 
presidency of the Geographical Section at the Montreal meeting 
of the British Association 


SiGNOR QUINTINO SELLA, whose death on March 13 is 
announced, was president of the R Accademia dei Lince: 

WE regret to learn of the death of Dr eBehm, the eminent 
geographer of Gotha, thé editor of the Geographische MutAeu- 
ungen, the Geographisches Fahibuch, and, along with Piof 
Wagner, of the well-known ‘‘ Bevolkerung der Erde ” 


We are glad to notice the hearty manner in which the Times 
recognises the necessity for scientific education among all classes 
In an excellent leading article on the Technical Institute, it 
maintains that the old rule-of-thumb methods will no longer 
suffice, and that science and organised knowledge are bound to 
invade industry as they have already invaded almost every branch 
of human endeavour 


THERE can be no doubt of the great scientific value of a 
bathymetrical survey of the Scottish lochs, about which Lord 
Balfour of Burleigh asked a questton in the House of Lords on 
Tuesday, and concerning which there has been a correspondence 
between the Royal Society of Edinburgh and the Government. 
No one wishes to retard the completion of the English Survey 
for the purpose of this special undertaking, but this 1s not 
necessary, as, without going to any gieat expense, Government 
might easily employ other existing agencies ın carrying out the 
work 


€1x RicHaRD Owen was on Saturday presented with a 
framed and illuminated address by the Geologists’ Association, 
on the occasion of his retirement from the post of Director- 
General of the Natural History Department of the British 
Museum A large audience assembled ın the lecture-hall at 
South Kensington to witness the ceremony The address was 
presented by Dr Henry Hicks, F G S , who said that in his 
retirement Sir Richard Owen would take with him the good 
wishes and warm interest of all who appreciated his scientific 
work, and his great personal kindness in communicating its 
results to others Sır Richard Owen, m reply, said that, of all 
the recogmtions which he had recently received of his years of 
service in the State museums, none would be more valued by 
him than that testunonial from his fellow workers in those walks 
of natural ecience in which he had been for over half a century 
more or less occupied He would value the address amongst the 
iarest of his treasures, and he trusted that its contemplation 
would stimulate his sons and grandsons, patticularly the latter, 
to walk in their grandfather’s footsteps He returned his 
grateful thanks, and wished the members and all present eveiy 
happiness 


Ir 1s intended al the forthcoming celebration of the tercen- 
teriary of Egmbuigh University to confer the degiee of LL D. 
on sixty-nine gentlemen, among whom aie Prof Cayley, Mr 
Archibald Geikie, Prot Helmholtz, Sir John Lubbock, Sir 
Heny Maine, and Piof Haeckel 


AT its last private sitting the Academy of Sciences of Paris 
debated the question of the sale of the Observatory grounds in 
order to find the funds required for the erection of a succi sale 
in the vicinity of Paris Ihe matter was postponed for fifteen 
days, after a long and interesting discussion The majority of 
the Academy ıs of opinion. that it would be desirable to grant 
the credits requned for the erection of a new establishment , 
but many members are against the sale of any parcel of giound 
They contend that the present position of the Observatory must 
not be deteriouated under any pretence whateva. MM Wolf 
and Janssen delivered addresses defending the sau quo 


THE convention for the protection of cables has been signed 
in Paus by the plenipotentiaries of the following nations — 
Germany, Afftentine Republic, Austria-Hungary, Belgium, 
Brazl, Costa Rica, Denmark, San Domingo, Spain, United 
States of America, United States of Colombia, Fiance, Great 
Britain, Greece, Guatemala, Italy, Netherlands, Persia, Portugal, 
Roumania, Salvador, Sweden, Norway, Turkey, and Uru- 
guay The protocol has been left open for acceptation by the 
other countries This is the final step towaids the acgomplish- 
ment of the work originated at the Congress of Electricians in 
Paiis 
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THE exhibition of the submarine objects at the Museum of 
Paris was closed on March 15, but will be opened on a larger 
scale on the occasion of the session of the Délégués des Sociétés 
Savantes, wbich will take place as usual in the Easter holidays 


THE number of members of the French Alpine Club is yearly 
increasing, and the financial position of the Society 1s very pro- 
sperousindeed The general sitting of the Paris section took place 
on March 10 M Janssen delivered an address on the sun 
The discourse was illustrated by projections exhibiting all the 
phenomena connected with the eclipse of 1883, as observed 
by him on Caroline Island It is the first time these pictures 
have been presented to the public, and they have been very 
successful 


AMONGST the latest publications in the domain of electricity 
we notice ** Das Elektrische Potential,” by A Serpiert, ** Die 
Elektrische Kraftubertragung," by Jos Popper, and ‘‘ Die 
Atmospharische Elecktricitat,’’ by Prof Palmieri Hartleben 
of Vienna is the publisher of all the works mentioned ` 


M PERRIER presented on Monday to the Academy of Sciences 
of Pans six sheets of the map of Tunisia, which the French 
mulitary geographers are executing on the scale of I 100,000 
The mapping of the whole country fiom Algeria to the Tripolitan 
territory will be published in a few weeks The publication, 
which will contain twenty-one sheets, will be completed. this 
year This gieat work will have required only four years to 
accomplish The maps aie lithographed, and will be ultimately 
engraved, 


WE have already mentioned a publication issued by the Duec- 
tion of Schools at Tiflis, in which the teachers of the Caucasus 
have the opportunity of publishing descriptions of the interesting 
but little known distiicts where they are compelled to stay, often 
deprived of any intercourse with the civilised world * We have 
now received the third volume of this publication, which contains 
several valuable papers The chief of them is the first pait of 
an interesting memoir, by M Lavroff, on Ossetia and Ossetians, 
with a map In this first pat the author describes the country, 
its orography and hydrography, climate, flora, and fauna, lesing 
the purely ethnographıcal part for a second memor M 
Gadovsky contributes valuable notes on the newly-annexed pro- 
vince of Kars its geogiaphy, population, tenure of land, and the 
occupations of the inhabitants The second part of this volume 
ts devoted to the rich folk lore of the Cossacks, Tartars, and 
Cncassians, 1n which the ethnographer will find 11ch materials 


In the ‘‘ Untersuchungen aus dem botanischen Institut zu 
Tubingen” F Schwarz discusses the structure and functions 
of the root-hairs of flowering plants He finds that in maize 
the surface of a hairy root is 5 5 times greater than that of a 
root rot covered with hans, in the pea 12'4 times greater The 
intimate contact of the root-haus with particles of soil is effected 
by the conversion into mucilage of the outermost layer of the 
wall of the hair, the inner layer of the membrane 1s stained blue, 
the outer layer yellowish brown by zinc chloriodide The 
greatest development of root-hairs accompanies the greatest 
energy of growth of the root A medium degree of moisture 1s 
most favomable for then formation , with plants growing 1n water 
they are often altogether suppressed Nutation promotes their 
production, especially at the point of curvature, Contact with 
dry solid bodies has no effect on their productfon, They are 
always formed m acropetal succession They have not 1n most 
cases the same form in the same species, being considerably 
affected by conditions of giowt In many plants the root-hairs 
aie branched 


THE annual prize of 25,000 francs, instituted by the King of 
the Belglans, will for 1885 be granted to the author of the best 
work on the means of popularising the study of geography and 
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developing it in the different educational establishments 
Foretgners may compete equally with Belgians The works of 
the competitors must be sent to the Minister of the Interior 
before January 1, 1885 . 


e 
. 
WE understard that Messrs Sanderson and Co are about to 


issue a small volume on tall chimney climbing and lightning-rod 
testing 


CAPT A. E BARLOW, Commander of the plaid O steamer 
Paramatia, writes as follows to the Z?;2e5 —'* An unusual phe- 
nomenon was observed during the recent voyage of the P and 
O steamer Pasamatia to Sydney, New South Wales, which 
may be of interest to some of your readers, On December 11 
and the following day, about lat IQ" S and long 92? E , the 
surface of the sea was covered with lava aud pumite, some being 
as fine as sawdust and of a yellowish%olour, but several patches 
of large extent were passed through with masses of pumice from 
the size of a cocoanut to that of a hogshead , this extended over 
5? of latitude, and probably much more of longitude, as the 
densest patches all ran in an easterly and westerly direction 
The largest specimen of pumice which I picked up was about 
ten mches ın dizmeter, and appeared only to have been a few 
days 1n the water, as there was no deposit on it "This would 
lead to the conclusion that a submarine upheaval must have 
taken place long after the great eruption of Krakatoa, in the 
Strait of Sunda, our nearest approach to which was over 800 
miles On the homeward voyage on February 1 the same phe- 
nomenon was observed, but in a much less degree, in lat 4° S, 
long 88° E, showing that the mass had drifted to the west- 
north-west about 500 miles in six weeks ” ° 


UNDER the ttle of “New Commercial Plants and Drugs, 
No 7," Mr Thos Chnsty has recently issued a continuation. of 
his notes on useful plants which come before him in the course 
of commerte ‘The demand for economic plants of every @escrip- 
tion has of late years considerably increased amongst planters not 
only m our own colonies but also in other parts of the world in 
consequence of the general desire for the greater dissemination 
of staple articles of cultivation that are acknowledged sources of 
revenue, and also the introduction of new staples where from 
long cultivation or the ravages of disease the older and bette. 

nown plants have ceased to be remunerative The cuculation 
amongst planteis and colonists generally of such books as this 1s 
calculated to do a great deal of good even if 1t were only to let 
them l.now of the existence and properties.of certain plants, foi 
while there are many that have a knowledge of useful plants, 
there are also others who are content to go on growing the same 
crops that they have aln ays been accustomed to, and though we 
may not expect full details of the uses of the plants enumerated, 
nor botanical descriptions of the plants themselves, sufficient 1s 
given 1n all cases to put the reader on the right track for further 
information In some of the subjects, however, very voluminous 
abstracts are givén fiom some of the best journals m which 
special articles have appeared It will suffice to say that the 
present number of ** New Commercial Plants and Drugs” con- 
tains very interesting articles on the Cacao (Zheovroma cacao) 
and its preparation, the Siam benzoin tree, pepper and nutmeg 
cultivation, Liberian coffee, and numerous othe: economic plants 
of very varied uses 


THE Eleventh Annual Report of the National Health Society 
shows that the Society has cairied on its work during the past 
yeal in a most practical manner Hundreds of lectmes on 
samtary subjects have been delivered, not only all over the poorer 
parts of London, bgt in provincial towns, to large audiences of 
working men and women, classes of gurls, district visitors, and 
others engaged in work anfongst the poor The Society 1s much 
encouiaged by the practical results of the lectures on keepmg 
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1e house healthy, 1earing of infants, prevention of the spread 
finfectious diseases, preparation of food and kindred subjects, 
nowledge of which ıs so much needed in our crowded ne'gh- 
ourhoods The questions of poisonous dyes 1n domestic fabrics, 
* smoke abatement, of dust collection, and the prevention of 
iolera have been investigated and reported upon by special 
ymmuattees appointed for the purpose. The Health Exhibition 
ald by the Societylast June was commented upon, and the 
ecretary stated that more than roo members had joined the 
ociety during the past year 


THE great interest manifested in the International Health 
xhibition 15 shown by the fact that application has been made, 
y British exhibitors alone, for, space five times as great as that 
tually at the disposal of the "Executive Council Information 
is recently been received thmt the French Government has 
ypointed a Commission , and Italy—owing ın a great measure 
| the individual exertions of a member of the Executive Council 
will, 1t is hoped, take an active part A portion of the Educa- 
onal Section of the Exhibition will be located in the Central 
astitute of the City of London Technical Guilds, the handsome 
adding ın course of erection in the Exhibition Road, which has 
zen kindly placed at the disposal of the Executive Council 
he Royal Albert Hall with its musical attractions will now 
irm an integral part of the Exhibition, and the Aquarium, a 
ypular feature of the late Fisheries Exhibition, will continue as 
1 unportant pat of the Health Exhibition. In the Dress Sec- 
on the most popular exhibit will probably prove to be a series 
hich 1s bemng prepared illustrative of English dress of all ranks 
* hfe, from the tue of the Conquest to George IV An Inter- 
tional Congiess qn Education will be held, and conferences 
id lectures will conduce to the elucidation of the subjects of the 
xhibition It ıs also proposed to have a library and. 1eading- 
om 1n connection with the Exhibition, which will be open to 
I visitors? under prope: regulations, while the Exhibition is 
yen The library will consist of books on various subjects 
mprisei 1n the classification of the Exhibition, both English 
id foreign Application has been addiessed to foreign and 
Xonil Governments, asking them for copies of reports and 
atistics on sam@try and educational matters, and a circular is 
ang sent out to authoig and publishers requesting them to 
mtrıbute works of a similar character 


AT a meeting of the Society of Telegraph Engineers held on 
ie 13th inst , a short paper, ** Notes on a Train Lighting Ex- 
zriment," was 1ead by Mr W H Massey of Twyford, who 
rongly advocated the use of a small engine and dynamo- 
achine placed on each locomotive for working incandescent 
mps, by means of which railway carriages would be much 
stter lighted than at present for less than ıs paid for gas An 
teresting discussion took place, and the meeting was adjourned 
‘the 27th inst , when Mi Massey 1s expected to reply 


THE March number of Petes manus Muthelungen contains a 
tter from Dr Junke: dated Sami, 6° N lat, 25° E long, 
lecember 8, 1882, in which he gives a brief -tatement of the 
sults of his journeys in the Upper Welle and Bomokandi, with 
stes on the various tribes that inhabit the 1egion Dr Junker 
d some further exploring work to the south-west of his station 
. 1883, but his numerous cases of collections have been lost 
.& fire which consumed the building where they weie stored 


THE additions to the Zoological Society's Gardens during the 
ist weeh include a Squirrel Monkey (Chs ysothrix scittrea) from’ 
wana, presented by Mrs Dundas, a Leopard (Felts pardus) 
om Afiica, presented by Mi S Ciesswell pa West Indian 
ail (Aramides cayennensis) &om South America, presented by 
(rs Edward Harby, a Kestrel (Zeknunculus alaudarius), 
utish, presented by My F E Baum, a Common Viper 


(Vipera berus), British, presented by Mr W H. B Pam, two 
Mute Swans (Cygnus olor), European, four Redshanks ( Zofantus 
calidris), British, purchased 





PHYSICAL NOTES 


ProF J H PovNTING has published in the Proceedings of 
the Birmingham Philosophical Society a note on a method of cal- 
culating the velocity of propagation of waves of longitudinal and 
transverse disturbances by the rate of transfer of energy The 
paper discusses the two cases by the method originally propounded 
by Lord Rayleigh 


We have received from Madame Plateau copies of three 
posthumous memorrs by her late husband, the lamented Prof J. 
Plateau Ther titles are ‘‘Quelques Expériences sur les lames 
liqudes minces (deuxième note)”, ‘Sur l'Observations des 
Mouvements trés rapides" , and ** Bibliographie analytique des 
Principaux Phénoménes subjectifs de la Vision” The first of 
these &ochures relates to the preservation of the glyceric fluid, 
to certain appearances in very thin films, and on the constitution 
of foa: In the second the writer contrasts four methods the 
1otating mirror, the stroboscopic method, the intermittent. illu- 
mination by electric sparks, and the process of multiple instan- 
taneous photography The third ıs a supplement for the yeais 
1880-1882 to the well-known bibliography compiled by the 
deceased savant 


WE have also received the first instalment of vol 1 of the 
Bulletin de la Société Internationale des Electriciens (January 1, 
1884), containing the laws of the new society, a list of founders, 
and one of the members already enrolled, now numbering about 
1200, of whom only a few are Englishmen 


PROF QUINCKE has lately read before the Berlin Academy a 
paper on the measurement of magnetic forces by hydiostatic 
pressure He has examined the magnetic inductive capacity, or, 
a» he calls it, the ** di-magnetic constant " of a number of liquids, 
by observing their rise 1n an open-air manometer when subjected 
to a field of powerful, but known, intensity, the observed change 
of pressure betng proportional to the square of the intensity of 
the field and to the difference between the magnetic inductive 
capacity of the substance and that of the ar A number of 
tables are given, with copious numericaldata The di magnetic 
constant of such liquids as ether, alcohol, turpentine, nitric acid, 
bisulphide of carbon, glycerine, water, &c , showed small nega- 
tive values , whilst the values were positive, and ın many cases 
much moie considerable for solutions of chloiide of iron, chloride 
of manganese, sulphate of nickel, and of cobalt, and foi solutions 
of magnetic salts in general 


A SLIGHT mistake occurred in a note on p 276, in which 
Bunseu's estimation that 1n three years 5 135 cubic centimetres 
of carbonic dioxide was absorbed by a square metre of glass was 
stated as the absorption of one square centimetre 





THE CHEMICAL WORK OF WOHLER! 


[T seems fitting that these walls, which have vibrated in sym 

pathy with that brillant eulogy of Liebig which Prof Hof- 
mann pronounced some nine years ago should hear something of 
him whose life-long association with Liebig has exercised an 
undying influence on the development of scientific thought The 
names of Frederick Wohler and Justus Liebig will be linked 
together throughout all time The work which they did in 
common makes an epoch in the history of chemistry No true 
indication of the singular strength and beauty of their relation. 
could be given than is contamed in a letter from Liebig to 
Wohler, written on the last day of the year 1871. ''I cannot 
let the year pass away,” writes Liebig to Wohler, “ without 
giving thee one mqre sign of my existence, and again expressing 
my heartfelt wishes for thy welfare and the welfare of those that 
are dear to thee We shall not for long be able to send each 
other New-Yeais' greetings, yet, when we are dead and moulder 
ing, the tres which have united us im life will still hold us to- 
gether ın the ;nemoiy of men as a ffot too frequent example of 
faithful workeis who, without envy oi jealousy, have zealously 
laboured in the same field, linked together ın the closest friend- 
ship ” e 

t A lecture delivered at the Royal Instituton on Friday evening, 
February 15, 1884, by Prof Thorpe, F RS 
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And yet, bound as they were mm the ties of a friendship the 
purity and warmth of which were but characteristic of the men, 
and although each influenced the other's walk and work 1n life to 
a degree which it ıs almost impossible to gauge, such was the 
strength of their u.dividuality and such the force of their genms 
that, without a doubt, either would have been a great figure in 
the history of science if the other had rot existed 

The conditions under which minds of the highest type aire 
and develop have on more than one occasion engaged the atten- 
tion of this audience Although there were cucumstances in 
Wohler's surroundings which ın ealy lıfe may have mfluenced 
the bent of his mind, ıt 1s not easy to see whence sprang chat 
passionate love of nature which was so stukingly exhibited in 
the man His father, August Anton Wohler, was formerly an 
equerry in the service of the Elector William II of Hesse, he 
afterwaids came to live at Fiankfort, and became a leading 
citizen of that town Hus wise liberality and public spirit are 
commemorated in the Wohler Foundation and Wobler School, 
institutions known to every Frankfoiter — His mother was con- 
nected by marrage with the minister of Eschersheim, a village 
near Frankfort, and it was ın the minister’s house that Frederick 
Wohler first saw the light, on July 31, 1800 Even in early youth 
his passion for experimenting and collecting manifested itself, to 
the neglect not unfrequently of the lessons of the gymnasium , 
indeed it would appear that during his school career Wohler was 
not characterised by either special diligence or knowledge The 
bent of his mind towards natmal science was directed by Di 
Buch, a retired physician who had devoted himself to the study 
of chemistry and physics, and it was in the kitchen of his 
pation’s house that he prepared the then newly-discove:ed 
element selenium, of which an account was afterwards sent by 
Dr Buch to Gilbert's Annalen, with Wohler’s name at the head 
of it The elder Wohler appeais to have been a man of con- 
siderable artistic feeling, ard under his duection the son was 
tavght shetching and otherwise educated in that perception of 
natural beauty which comes out so strih ngly in. his after life, 
and he was encomaged to make himself fama: with the hteia- 
ture which the genius of Schiller and Goethe has ennobled He 
had, moreover, to thank his father fcr that lve of physical 
exercise and passion for outdoor life which reacted so Leneficially 
upon his development, and contiibuted so lugely to the uni- 
formly good health which he enjoyed to within a few days of his 
death Manly, it would seem, Lecause his father had been 
there before him, Wohler, in his twentieth year, entered she 
University of Marburg It was his own and the famfly’s wish 
that he should study medicine, and he accordingly put his name 
down for the lectures of Bunger on Anatomy, Gerling on Physics 
and Mathematics, and Wendeioth on Botany He found time 
also to attend Ullmann’s classes on Mineralogy, and although 
he ceclined to hear Wuizer's lectues on Chemusiry, he by no 
means neglected that science He transformed his Jiving room 
into a laboratory, and to the great, and perhaps not undeserved, 
disgust of his landlady, occupied himself with the preparation and 
study of the properties of prussic acid, thiccyanic acid, “nd othe: 
cyanogen compounds Hediscovered at chat time, without hnow- 
ing that Sir Humphry Davy had anticipated him, the beautifully 
crystalline but intensely poisonous 10dide of cyanogen, and ın the 
little paper on cyaı ogen compounds which his good fitend Di 
Buch communicated to Gilbert's Amnalen for him we have the 
first de«ciiption of the remarkable behaviour of mercuiic thio- 
cyanate on heating, which has astonished and amused us in the 
so called ** Phaiaob's Serpent ” 

Wohler, attracted by the fame of Lecpold Gmelin, left Mai- 
burg for Heidelberg His main 1dea was to heai the lectures of 
that distinguished man, but Gmelin declared this to be unneces- 
suy and a waste of time Wohler m fact neve. atterded any 
systematic lectures on chemistry , he had access, however, to the 
old cloisters which at that time consututed the Heidelberg 
laboiatcry, and thee began the work on cj anic acid which some 
fom or five jeas later was destined to culminate .n the gieat 
discovery of the synthesis of urea H s association, at this 
time, with Tiedemann, who was engaged in physiological 
chemical investigation with Gmelin, bad also considerable influ- 
ence ın determining the qrection of much of his future work, 
whilst its immediate effect was the publication in Tiedemann’s 
Letschrift fur Phystologze of the results of an inquiry into the 
transformation experienced. by various substances, organic and 
mofganic, in their passage through the organism In 1823 
Wohler oLtaired his degiee, when, on Gmelin’s advice, he ae- 
termined to follow his master's example, ard abandon medicine 


for chemistry At that ume the gieat Swedish chemist Be! zelu 
was at the -ummit of his fame his masterly analytical skill, n 
less than his labous tow ads the development of chemical theory 
had made him supreme among the chemists of Europe, and t 
Stockholm -herefoie, Wohler, acting on the aivice of Gmelin 
determined to go He was warmly welcomed by Beizeluus, oi 
whom his communications to Gilbert’s Annalen had made | 
favourable mepiession, and with the offer of a place in th 
private laboratory of the ıllust rous Swede,gWohler set out fo 
the Scand navian capital, Of his experichces with Berzeliu 
his pupil bas left us a delightful account, It 1s valuable nc 
only as a charming chaiacter-sketch of the great teacher, bu 
also from the side-light 1t throws upon the nature and dispositio 
of Wohler and himself It 1s interesting, too, as an account o 
the mode 1n which Berzelius worked and taught, and as showin 
how the typical laboratory of that time contrasted with th 
temples which have since been rested by the digciples of Herme 

‘With a beating heart,” says Wohlei, “J stood before Berze 
lts's door and rang the Lell It was opened by a well-clad 
portly, vigorons-lookmg man It was Berzelius himself 
As he led me into his laboratory I was as in a dream, doubtin 
if I could really be in the classical place which was the objec 
of my aspirations I was at that time the only one ın th 
laboratory tefore me were Mitscherlich and Heinrich an 
Gustav Rose after me came Magnus The laboiatory cor 
sisted of two ordinary 100ms fuimshed in the simplest possib! 
way , there were no furnaces nor draught places, neither ga 
nor water service In one of the rooms were two common de: 
tables, on one of these worked Berzelius, the other was intende 
forme On the wals were a few cupboards for the reagents 
in the middle was a mercury tough, whilst the glass-blower 
lamp stood cn the heath In addition was a sink, consisting c 
an earthenware cistern and tap, standing over a wooden tut 
where the despotic Anna, the cook, had daily to clean tk 
apparatus In the cther 100m were the balances, and som 
cupboards ccntaming instinments close to was a small woi] 
shop fitted with a lathe — In the neighboun%g latchen, 1n v hic 
Anna prepared. the meals, was a small but seldom-used furnac 
and the never cool sand-bath ” 

Wopler's first exeicises were in mineral analysis, in ordi 
that he might become acquamted with Beizelf&s's speci 
methods arc manipulative procedure At that time he pr 
pared, amo^g othe: products, some new compounds of tun; 
sten, notably the beautifully crystallised monoxychloride ar 
the tungsten sodium bronze (Na,W,0,), which some twent 
five years later was introduced into the arts as a bion. 
powde It was, however, with his investigat&p on cyanic aci 
that both he aid Berzehus weie mainly interested In Berz 
lius’s opinior the existence of this bo€@y was of importance fio 
the hght ıt seemed to him to throw upon the validity of the ne 
chlorine theory ‘I was surprised," says Wohle, ‘‘to he: 
him, the lithe:to steadfast upholder of the old notion, no 
always talk of chlorine instead of oxidised hydiochlor 
acid Once when Anna, in cleaning some vessel, »emaikt 
that ıt smel: strongly of oxymuiuatic acid, Berzelus san 
* Heaiest thou, Anna, thou must no longe speak cf oxidise 
muiitic2cid, thou must call ıt ch/orzne that 1s better?” Wi 
what feclings would Davy have listened to that colloquy betwee 
the Swedish 2hilosophei and his factotum! Chlorine was di 
covered by 3erzelius’s illustrious countryman, Scheele, but 1 
tiue natwe was first demonstrated 1n the laboratory of the Roy 
Institution» 

A couple of months were now spent m tidvel with Berzehu 
in company vith the two Brongniaits, Alexander the geologi 
and Adolph the botanist, dming which they explored the great 
portion of tn» geologically interesting parts of Southern Sw edt 
and Norway, and collected 11ch stores of those wonderful min 
rals for whick Scandinavia 1s famous Scandinavia js no le 
famous for salmon and tiout, and 1t was on his return froma fis 
ng expedition m Norway that the tiavellers met with Dav 
who, as reads of ‘‘Salmonia” know, handled his rod wi 
geat zest and zeal Wobhlei, who as a boy had leaned t 
story from his friend Di Buch, of the isolation. of the alkalr 
metals by Davy, and who, aided by hus httle siter, whe 
business ıt was to blow the bellows, had toiled, not unsu 
cessfully, to make potassium in the kitchen fire, was present 
to the famous Chemist 

On the 1etuin to Stockholm, Weohler took leave of Beizeli 
and prepared to ieturn to Germany Of his association wi 
this great man Wohle: had ever the lindlest memories 4 
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sthough the outcome of much of his subsequent work, or at least 
much of that which he did in concert with Liebig, might be said 
to bring him im occasional conflict with Beizelius’s cherished 
convictions on pemts of chemical theory, the master and pupil 
cemame@ to the end bound together ın the warmest friendship 
Scarcely a month passed without an exchange of letters Those 
from Beizehus were religiously preserved by Wohler, who, after 
bis master’s death in 1848, presented them, to the extent of some 
hundreds, to the S@edish Academy of Sciences We are told 
chat ın the later letteis the **trauliche Du” appeais in place of 
the more formal “Sie,” and that ** Torus e£ tantus tuus” 1s a 
10t unfrequent signature 
Wohler's gratitude and almost filial reverence aie seen in the 
circumstance that even in the full tide of his vigour, and when 
«ime was doubly precious to him, he continued to charge himself 
with ithe yearly translation gf Berzehus's SGAresber;cht into 
German — It is efsy to tiace the influence of Wohlei’s contact 
with Berzehus m his after work To begin with, the men had 
much in common their sympathies were as catholic as science 
utself, and they ranged at will ove: every department of chemical 
Knowledge Wohle: attacked the composition of a mineral with 
as much aidour as he did the preparation of an oiganic com- 
wound to him the problems of physiological chemistry wete not 
‘more important than the isolation of a rare earth o1 the perfec- 
tion of some analytical method The artificial bariers and 
fancied lines of demarcation ın the science seemed to have no 
sxistence for Wohler indeed, it was the crowning triumph of 
‘his work to break down such barriers almost at a stioke, and to 
demonstrate the rationality of these attempts to diaw distinc 
tions 1egaidless of differences The history of chemistry is 
«ndeed like that of the nation which has done so much to ad- 
ence it its unity to-day 1s as complete as that of Germany 
tse 
Wohler was now to embark on his academic career, and under 
che advice of Gmefin and Tiedemann he piepued to se tle in 
Heidelbeig as 5:4 docent, But to Heidelberg he was not 
destined to go His work had already been gauged by such 
men as Leopold von Buch, Poggendorff, and Mitscherlich, and 
these, without his knowledge, had strongly recommended his 
election togthe vacant teacheiship of chemistiy in the enewly- 
founded Trade School in Bern — Beizelus advised him to 
1ccept the post, and to Berlin accordingly Wohlei went in 1825 
He was now 1n possession of a laboratory which he could call 
bis own, and he had to justify that possession. by the use which 
be made of ıt One of the problems which he now attacked 
was the isolatioy of aluminium, a metallic radicle more abun- 
dant and more @idely diffused than any other of the fifty bodies 
we are accustomed to qgsignate as metals He succeeded in 
obtaining the body by the method which, neaily twenty yeas 
after, was worked out on a manufacturing scale by Sainte-Claue 
Deville Deville caused the first bar of the metal thus procuied 
to be struck as a medal, with theimage of Napoleon III on the 
ane side, and the name Wohler with the date 1827 on the other, and 
some time after the Emperor simultaneously designated the two 
chemists officers of the Legion of Honour 
But of the twenty-two memoirs and papers which Poggendorff's 
e nacen exhibits as the outcome of Wohler's activity and power of 
work during his six years’ stay in Beilin, that on the artificial foi- 
nation of urea 1s by fai the most important No single chemical 
discovery of this century has exercised so gieat an influence on the 
evelopment of scientific thought, and the words with which 
Wohle: closes hus,account of the molecula: transfdtmation of am- 
nonum cyanate—a body of purely moigante origin—into urea—a 
:ubstance which ofall that might be named is the most characteris- 
4e of the action of the so-called vital force—aie full of mean- 
ng ‘* This uneapected result,” he says, ‘1s a iemaikable fact, 
nso fai as it presents an example of the artificial formation 
of an orgame body, and indeed one of animal origin, out of 
noiganic materials” ‘The synthesis of wea,” says Prof 
lofmann in his account of Wohler's hfe-woi k, ‘‘was an 
:poch-making discovery 1n the eal sense of that word With it 
vas opened out a new domain of investigation upon which the 
chemist instantly seized The present generation, which 1s cons 
tantly gathering such rich harvests fiom the teriitory won for it 
3y Wohler, can only with difficulty tiansport self back to that 
emote period in which the creation of an oygamc compound 
vithin the body of a plant; or an animal appeared to be con- 
lttioned in some mysterious way by the *ital force, and they can 
lardly realise the impiesssion which the building up of urea from 
ts elements then made upen men’s mmds And yet it cannot 


be said that chemists were unprepared for this discovery Men 
were long ago in the habit of perceiving that bodies of 
mineral origm were but the types of those met with in the 
ammal and vegetable organism—in both classes there were the 
same differences 1n states of aggregation, the same mutual trans- 
formations, the same crystalline forms, the same constancy in 
combining relations, the same conjunction of the elements 
according to the weights of their atoms or in multiples of these, 

1n both classes the appearance of the same spectes of compounds 

But all attempts to build up oiganic compounds from their 
elements, as this fora large number of mineral substances had 
already been done, had hitherto been futile The chemists of 
that peitod had nevertheless the presentiment that even this 
barter must fall, and one can conceive the fecling of Joy with 
which the gospel of a new umified chemistry was hailed ‘by the 
intellect of that time With the 1evolution thus effected in the 
ideas of men, science was directed into new paths and unto new 
goals Who does not know with what zeal these paths have 
been trodden, and how many of these goals have been 
reached ! ? 

Butgif at this time Wohler made a great discovery foi the 
world, he also, at about the same tune, made a gieat discovery for 
himself he discovered Liebig ` The manner in which the two 
men weie brought together 1s worth mentioning, for it would 
seem almost as if the hand of destiny was in it At about the 
time that Wohler was at Stockholm thinking and working on 
cyanic acid, Liebig was at Paris engaged with Gay Lussac on 
the study of the metallic compounds of an acid which, on 
account of then formidable explosive properties, has ieceived 
the not 1nappropiiate name of fulminic acid Liebig, with 1are 
skall and comage, had determined. the composition of that acid, 
and had been iewarded by the honom of a waltz with Gay 
Lussae, 1t being the habit of that dis'inguished philosopher, as 
he explained to the astontshed younz German doctor, to express 
his ecstasy on the oscasion of a new discovery in the poetiy of 
motion But the most extraordinary result of that investigation 
was to show that the terribly explosive fuimune acid and the 
innocuous cyagic acid were of identical composition The idea 
that bodies could exist of identical ultimate composihon—that 
1s composed of the same elements united in the same proportion 
and yet possess essentially different properties, in other words be 
absolutely dissimilar things, was new to science, Berzelius, the 
great che.nical lawgivei of his time, scouted the notion as 
absurd to him it was impossible to conceive that identity in 
elementary composition should not result in identity of pioper- 
ues And yet, later on, Berzelius was forced to 1ealise the fact 
by the discovery by his pupil Wohler of the molecular transfor- 
mation of ammonium cyanate into urea, and to com for us th? 
word ssomertsm$? by which that fact 1» denoted 

It was thus fron the singulat cucumstince that Wohler and 
Liebig were at the outset of then caieer engaged upon the 
elucidation of the nature of two bodies of identical composition, 
but of dissimilar ongin, dissimilar ielations, and very different 
properties, that they were brought into juxtaposition They 
desired to know each other they met in the house of a mutual 
friend at Fiankfoit, and the names of Liebig and Wohler became 
hencefoith linked together for all time 

The origin of that partnership, so fiuttful in consequences for 
Science, may be seen in the following chaiacteiitic letter. — 


‘FREDERICK WOHLER TO JUSTUS LIEBIG 
‘* Saciow, near Potsdam, Fune 8, 1829 


“DEAR PROFESSOR, — The content of yout last letter to Poggen- 
don ff has been com.nunicated. to me by him, and I am glad that 
it affords me an opportunity of resuming the correspondence 
which we began last winter It mu.tsmely be some wicked 
demon that again and again mpeiceptibly biings us into collision 
with our work, and tries to make the chemical public believe 
that we puiposely seek as opponents these apples of discord 
But I think he ıs fot going to succeed If you are so minded, 
we might, for the humour of it, undertake some chemical work 
togethei, 1n order that the 1esult unght be made known under 
oui joint names Of couise, you would work in Giessen, and I 
in Beilin, afte: we were agreed upen the plan, and hid com- 
municated with each other from time to time as to its progress 
I leave the choice of subject entirely to you 

“Iam very glad that you have also dete: mined the identty of 
pyiouric acid, and cyanic [cyanuric] acids L Gmelin would 
say ‘God be thanked, there 1» one acid the less !’ 

“Vous, t WoHLER” 
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Liebig acceded to the proposition at once, and suggested some 
problem on the chemical nature of mtiogen , this Wohler found 
}umself unable to undertake, as ıt 1nvolved the uce of chlorine, 
to the action of which he was at all times extremely susceptible, 
On the other hand, he proposed to Liebig that they should con- 
tinue in common a reseaich on mellitic acid, which he himself 
had begun Their joint investigation on this body made its 
appearance within the following year 

It would be quite impossible within the limits of an how to 
attempt to give you anything approaching to ^ complete analysis 
of Wohler's work In all, he was the autho: of 275 memoirs 
and papers, and of these fifteen were published 1n. concert with 
Liebig I must therefore confine my selection from this vast 
amount of material to those papers which are of paramount 
importance from the influence which they have exerted on 
chemical theory or on the development of the chemical arts 

Very shoitly after the publication of the work on mellitic 
acid Wohler proposed to Liebig a joint investigation on cyanuric 
acid, m the comse of which he observed the extraordinary 
uansformation of that acid into cyanic acid, and the reconver- 
sion of the cyanic acid into cyanuric acid—one of the most 
remarkable instances of molecular rearrangement known to the 
chemist The work progressed little fo. some months, owing 
to the demands made by Berzelius’s SaAresber:icht on Wohler's 
time — '* Wirf die Schreiberei zum Teufel,” wrote Liebig, ‘und 
gehe in das Laboratorium, wohin Du gehorst" It was that 
functionary, doubtless, who in due trne canned off the writing 
to his mastei, the printer Wohler went back to his laboratory, 
and in a few weeks the two investigators had obtained the clue 
tothe puzzle Liebig wrote to Wohler “Now that I have 
received your experiments the whole thing 1s cleared up, and 
with what satisfaction for us! The matter 1s now decided the 
cyanic aid of Serullas is identical with that from wea Ich 
bin ganz nairisch voi Freude, dass unse. Kindlem nun fehlerlos 
in die Welt gesetzt wud, ohne Buckel oder Klumpfuss ” 

[It had been suggested to attack the fulminic acid again ] 
“ The fulminic acid we will allow to remain undisturbed Like 
you, I have vowed to have nothing more to do vith this stuff 
Some time back I wanted, in connection with our work, to 
decompose some fulminating silver by means of ammomum sul- 
phide , at the moment the fist drop fell into the dish the mass 
exploded under my nose I was thrown backwards, and was 
deaf for a fortnight, and became almost blind ” 

The work on cyanic acid appeared m Poggendorff s ¢xnalen 
duimg the last month of 1830, and Wohler was able to send the 
** Kind'ein? ** zm neuen Kleide,” as he says, with a New Year's 
greeting to his friend Liebig had sugzested fresh work, but 
at the moment Wohler was ın no humour to attack anything 
organic The Swedish. chemist, Sefstiom, had $ust announced 
the existence of a new element wn the slag of certain iron ores, and 
this very substance had slipped through Wohlei’s fingers unper- 
ceived ‘I was an ass,” he wrote to his friend, * not to have 
detected ıt two years ago in the lead ore from Zimapan in 
Mexico I was busy with its analysis, and had found something 
strange 1n 1t, when I was laid up for some months in consequence 
of bieathing hydrofluoric acid, and so the matte: was allowed 
to rest Meanwhile Berzelrus sends me word of its discovery by 
Sefstrom in Swedish bar non and im slag It 3s very like chro- 
mium, and just as remarkable Moreover, it is the seme metal 
-that Del Rio found in the Mexican lead ore, and called eiythro- 
num Descotils, however, had declued this ore to be lead 
chromate ” 

Wohler, no doubt, found a ready sympathiser m Liebig, to 
whom, not many years before, a similar experience had hap 
pened We all know the story of the young chemist whose 
unscientific use of the 1magination cost him the discovery of the 
element ġromıne Wohler had sent some of the substance to 
Stockholm, and Berzelius wrote as follows — 


‘“‘ JACOB BERZELIUS TO FREDERICIe WOHLER 


“Stockholm, January 22, 1831 

** As to the small quantity of the body marked ? I will relate 
the following story —' In the fai north there hved ın the olden 
time the goddess Vanadis? beautiful and gracious, One day 
there came a knock at her doo. The goddess was in no hurry, 
and thought ‘‘They can knock agam", but there came no 
furthei knock, for he who knocked had passed on The goddess, 
wondering who it could be that cared so little to be let in, ran 
to the window and recognised the departing one — ** Ah! ? said 
she to herself, ''it ıs that lazy fellow, Wohler! He richly 





deseives his name, since he cares so little to come 10 ” Som 
days after, some one else knocked, repeatedly and loud Th 
goddess opened the door heiself , 1t was Sefstrom who enterec 
and, as a consequence of their meeting, vanadiven came to light 
Your specimen with the ? 15, in fact, vanadium oxide 

** But he that has found the mode of artificially forming a 
oiganic body can well renounce the discovery of a new metal 
mdezd, one might have discovered ten unknown elements witl 
out as much skill as attaches to the mastefly work which yo 
and Liebig have cariied out together and just communicated t 
the scientific world ” 


In 1831 Wohlei was callei from Beilin to Cassel, and fc 
some little time he was wholly engaged ın the planning and eie 
tion of his new laboratory at the Gewerbe-Schule in that towr 
In the spring of the following yea» he was again 1eady for a ne 
1esearch , and this time it was to be the finfst piece of wor 
that the two investigators jointly éhgaged in® It was, 1n fact, t 
be the classical research on bitter almond o1. On May 1€ 
1832, Wohler wrote to Liebig —‘‘Ich sehne m ch nach eine 
ernsten Arbeit, sollten wir nicht die Confusion mit dem Bittei 
mandelol in’s Reme bringen? Abe: woher Mateual?” ] 
must have been a for sches blick amounting to inspiration which le: 
Wohler to take up this subject, but neither he nor Liebig coul 
have been wholly conscious of the consequences which were t 
follow from then work To day oil of bitte: almonds 1s mad 
artificially in Germany by the bundiedweight at that time th 
mvest.gators could only obtain ıt ın small quantities from Pair 
They had indeed to thank Pelouze for the material with whic 
they worked Wohler nade this his greatest reseaich under th 
cloud of a gieat sorrow after barely two years of mauied lif 
he lost his wife Liebig, in the tenderest manner, brought hir 
over to Giessen, and sought to win him fiom his grief and th: 
sense of his loneliness by his company and the wholesome dis 
traction of their jomt work made side by side 

On August 30, 1832, Wohler wiote to Liabig from Cassel — 

“I am here back again ın my darkened solitude Ido no 
know how I shall thank you for the affection with which yor 
1eceryed me and kept me by you for so long How happy wa 
I that fe could work together face to face e 

“I send you with this the memoir on bitter almond ol Th 
writing has taken me Jonge: than I anticipated I want yout 
read through the whole with the greatest care, and to notice pat 
ticularly the numbeis and formulz What does not please you 
alter at once I have often felt that there was something nc 
quite right, without being able to find what wasgight ” 

I shall no: attempt to dwell upon the outco of this grea 
work The investigation on the radiclagof benzoic acid. will eve 
remain one of the greatest achievements in the history of organi 
chemistry the work was indeed epoch-making ın the far 
reaching nature of its consequences [t was full of facts anc 
uch in the promise of new material, a veitable mine fror 
which subsequent workers like Cannizzaro, Fehling, Pina, Stas 
and Hlasiwetz have dug rich treasure The immediate effect o 
the paper was to establish the doctrme of organic radicles b 
demonstrating the existence of groups of bodies which had thei 
analogues and prototypes in inoiganic chemistry The concludin; 
words of the memoir strike, in. fact, the keynote of the whol 
mvestigation — f'In once more reviewing and connecting to 
gether the relations described ın this memon,” so wrote Lieby 
and Wohler, “we find that they may be grouped round a com 
mon nucleus which preserves intact its nature and compositio) 
in its associations with othe: bodies This stability has 1nducec 
us to 1egard tbis nucleus as a kind of compound element, anc 
to propose for it the special name of ‘ benzoyl] '? 

A agnificant feature in the memoir was that each of the sub 
stances described and coirelated was the type of a distinct grou] 
of bodies, some of which were known, but of which the analo 
gies and relat.ons wee unthought of , others of these bodies wer: 
yet to be discovered, a matter of little difficulty when the mode 
of their origin had been indicated The effect of this memo: 
on the chemical world was instantaneous Beizelius was de 
dighted — ** The facts put forward by you,” he wrote to Wohle 
and Liebig, *' give use to such considerations that they may wel 
be regarded as the dawn of a new day m vegetal chemistry Oi 
this account I would propose that this first-discovered radicl 
composed of more than two elemgnts should be named 4702 
(fiom «pot, the beginnfhg of day) or o7 thre (Upfpos, daybreak) 
terms from which names like prow acd, ortho: acid, pror 
chloride, orti 2c chloride, &c , could Be readily derived ” 
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Wohle iemaimed in Cassel for nearly five yeais In the 
autumn of 1835 died Stiomeyer, Profes or of Chemistry in. the 
University of Gottingen Opinions were divided as to his suc- 
cessor , the choice lay between Liebig and Wohler. Eventually 
Wohler sias selftted, and entered on his work at Gottingen in 
the early part of 1836 He was succeeded at Cassel by Bunsen, 
who was at that tune. 2727a£ docent m Gottmgen In the Octo- 
ber of that yea Wohler was again ieady for fresh work He 
writes to Liebig a am like a hen which has laid an egg and 
straightway sets up'a great cackling I have this morning found 
how oil of bitte. almonds contaiming prussic acid may be ob- 
tained fiom amygdalin, and would propose that we jointly 
undertake the further investigation of the matter, as ıt 1s inti- 
mately related to the benzoyl research, and it would seem 
shange if either cf us should work alone again ın this field, 
denn es lasst sich gar nicht absehen wie weit es sich eistreckt, 
und ick glaube esist gewiss frfichtba1, wenn es mit Deinem. Mist 
gedungt wird ? In a eguple of days afterwards Wohler 
was ready with the fundamental facts for the research and had 
sketched out its plan He writes — 

“I have just made a most remarkable discovery in ie- 
lation to the amygdalm Since it appeared that bitter almond 
oil might be obtained from amygdalin, it occurred to me that 
the one might be converted into the other by simply distilling 
almonds with water by an action similar to that of a ferment 
upon sugar, the change 1n this case being due 1n all probability 
to the albumen yn the almonds And this idea seems to be 
completely established The facts are as follows 

“rı Amygdalin, dissolved in water and digested with a 
bruised sweet almond, begins almost immediately to smell of 
bitter almond oil, which after a time may be distilled off ın such 
quantity that ıt would appea that the amygdalin was wholly 
transformed into it, 

m 2 A filtered emulsion of sweet almonds produces the same 
effect . 

“3 A boiled emulsion of sweet almonds, in which, therefore, 
the albumen 1s coaulated, affords not the smallest trace of oil 
with amygdalin 

**4 Bruised sweet almonds, covered with alcohol, and freed 
therefrom by pressure, transform, as before, amygdaljn into 
bitter alm@nd oil 

“5 Bruised peas, or the albumen they contain, give no oil 
with amygdalin 

“ There are three points, therefore, to be ascertarned— 

‘a What is the substance in bitter or sweet almonds which, 
m contact with amygdahn and water, forms bitte: almond oil ? 

'fó Ts the agtion by double decomposition or catalytic, lıke 
that of a ferment ? 

“c What is the oth product which in all probability is 
formed 1n addition to the oil and prussic acid ? ? 

The merest tyro in oigamic chemistry to day 1s familiar with 
‘he bioad features of this investigation, and knows the answers 
which Liebig was able to give to his friend's interrogatories 
The third substance Liebig discovered to be sugar Under the 
nfluence of a nitrogemsed ferment, termed by Liebig and 
Wohler emulsin, amygdalm, in presence of ‘water, is decom- 
posed into benzaldehyde (bitter almond oil), pussic acid, and 
sugar (glucose), thus — 

Coo H 7,NO,, + 2H,0 = C;H40 + CNH + 2CgHy,0, 
Amygdalin Water Benzaldehyde oe Glucose 
ac 


It simply remains to explain why this 1eactign only occurs 
vhen the almonds are bruised and digested with water Both 
he emulsin and the amygdalin exist together in the almonds, 
ut are contained in separate cells, and are only brought into 
'ontact by the rupture of the cell-walls and the solvent action of 
hejwater. Amygdalin was the prototype of a large and important 
moup of substances classed together as the glucosides 

At the instigation of Wohler, the fiiends again returned to 
he question of the chemical natwe of uric acid, and the memon 
vhich they eventually published on the subject 1s of the pro- 
oundest interest, not only to the chemist, but also to the physio- 
ogist Uric acid, originally discovered by Scheele, was shown 
n 1815, by William Prout, then a boy of nineteen, to be thé 
nam constituent of the solid excreta of 1eptiles, other chemists 
iad succeeded ın obtaining various deivatives from it, indeed 
?rout himself had prepared from it the so called purpuric acid, 
; substance which years afte as maurexjde obtained a transitory 
mportance ın the arts as a colouing mat'er But nothing was 
mown concerning the constitution of the body oi of its 1elations 


to its deiivatives until Wohler and Liebig attacked the problem 
The extiaordinary mutability of uric acid, which had baffled and 
deceived previous investigators, was to Wohler and Liebig the 
vei y clue to the labyrinth leading to a veritable treasure houce, 
and the wonderful insight and 1ate analytical skill of these two 
gieat men were never more clearly indicated than ın the way in 
which they trod this intricate maze No fewer than fifteen new 
bodies were added to the list of chemical compounds, and these 
weie conelated with the same masteily lucidity that was so 
strikingly exhibited in the memon on the 1adicle of benzoic 
acid Some of the greatest triumphs of modern chemistry aie 
seen in the synthesis of organic bodies, That organic chemistry 
was about to advance along this hne was cleaily foreseen by 
Wohler and Liebig, In opening their account of this the last 
great work they did 1n common, they say —‘‘ From this re- 
search, the philosophy of chemist:y will draw the conclusion 
that the ultimate synthetical formation in our laboratories of all 
organic bodies, ın so far as they are not organised (in so weit sie 
nicht mehr dem Oiganismus angehoren) may be regarded as 
not only probable but as certam, Sugar, salicin, morphm will 
be artificially obtained As yet we know nothing of the way by 
whicl#this result is to be attained, inasmuch as the proximate 
materials for forming these bodies are unknown, but we shall 
come to know them ” 

Henceforth the friends worked but httle ın common. — Liebig's 
eneigies were spent in other directions, and Wohler tuned his 
attention to inorganic chemistry Tıme allows only the very 
briefest mention to be made of his more important discoveries in 
this department of the science We have first his isolation of 
ciystalhne boron, and the preparation of the compounds of 
boron with aluminium and nitrogen, woik done in concert with 
Sainte-Claire Deville The readiness with which boron unites 
with nitrogen, and the mode in which the compound may be 
decomposed, led Wohler to a conception of the origin of boric 
acid and borax in the volcanic waters ın which they are fre- 
quently found In collaboration with Buff he discovered the 
spontaneously inflammable hydride of silicon, the analogue of 
maish gas, the simplest of the hydiides of carbon, and thereby 
laid the foundation-stone of a superstructure, which in time to 
coe may only be less imposing than that built up of the com- 
pounds of carbon Many years ago Wollaston noted the 
presence of beautiful lustrous copper-coloured cubes in the 
slags from the iron blast-furnaces, which he assumed to be 
metallic titanium , Wohler proved this substance to be a com- 
pound *f carbon, nitrogen, and titanium, and showed how it 
might be obtained OFf all the elements known to the chemist up 
to the period of Wohler's cessation from work, it may be safely 
aveied that there was not one but had passed through his 
hands im somg form or other Now he was busy with 
chomm, then with cerium, next with uranium and the 
platinum metals, titanium, tantalum, thorium, thallium, 
tungsten—all came in for some share of his attention Of 
the minerals and meteorites he analysed, the number is legion, 
indeed, as Prof Hofmann says, whoever sent him a prece of 
meteoric iron gained his heart His restless activity was a 
source of continual wonder to his friends — ** How happy art thou 
in thy work !" wrote Liebig on one occasion , ‘‘ thou art like the 
man m the Indian fable, who when he laughed dropped 1o«e 
from h s mouth ” 

The names of Liebig and Wohler aie now so closely inter- 
twined m the history of chem: try that it 1s hardly possib'e t» 
avoid compaiing the men Such a comparison has already been 
drawn by one who of all others ıs most fitted to craw it 
“Liebig,” says Dr Hofmann, ‘‘fiery and impetuous, se zing 1 
new thought with enthusiasm, and giving to it the reins of his 
fancy, tenacious of his convictions, but open to the recognition 
of error, sincerely grateful, indeed, when made conscious of it, — 
Wohler, calm and deliberate, enteiing upon a fresh piobl m 
atte: full 1eflection, guarding himself against each rash conclusion, 
and only afte: theymost rigorous testing, by which every chance 
of error seemed to be excluded, giving expression to his opinion 
—but both following the path of inquiry in their several ways, 
and both animated by the same intense love of truth! Liebig, 
uiitable and quick to take offence, hot-tempeied, hardly master 
of his emotions, which not unfieqfently found vent in bitter 
words, involving him im long and painful quarrels,—Wohler, 
unimpassioned, meeting even the most malignant provocation 
with an immovable equanimity, disarming the bitterest opponent 
by the sobriely of his speech, a firm enemy to strife and conten- 
tion—ard yet both men penetrated by the same unswe ving 
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sense of iectitude! Can we maivel that between two such 
natues, so ditferently ordered, and yet so complementary, there 
should ripen a fnendship which both should ieckon as the 
greatest gain of their lives?’ 

Who can fully gauge the influence of such a nature as 
Wohle:’s? How it was exeited on Liebig^is indicated in the 
following letter — 


‘t FREDERICK WoHLrR TO Justus LIEBIG 
“í Gottingen, March 9, 1843 


“To make war against Marchand, or, mdeed, against anybody 
else, brings no contentment with it, and is of little use to 
science Imagine that it is the year 1900, when we are 
both dissolved into carbonic. acid, watei, and ammonia, and our 
ashes, 1t may be, a1e pait of the bones of some dog which has 
despoiled om giaves—who cares then whether we have lived in 
peace or ange: , who thinks then of thy polemics, of the sacrifice 
of thy health and iest for science?—Nobody But thy good 
ideas, the new facts which thou hast discovered, these, sited 
from all that 1s immatenal, will be known and remembered to 
all time But how comes it that I should advise the hoy to eat 
sugar '” 


It was thus in philosophic contentment, happy m his work, 
m his home life, and in his friendships, that Wohle: lived out 
his fourscore years and two He made Gottingen famous 
as a school of chemistiy , at the time of the one-and-twentieth 
year of hus connection with the university it was found that 
upwards of 8000 students had listened to his lectures or 
worked in his laboratory He was a man whom the world has 
delighted to honour, and there was hardly an academy of science 
or a learned society which has uot m some way or other recog- 
mised his services to science He was made a For e.gn Membe: 
of the Royal Society in 1854, a Corresponding Membet cf the 
Berlin Academy 1n 1855, Foreign Associate of the Institute of 
France in 1864, and ın 1872 he 1eceived the Copley Medal from 
the Royal Society On September 23, 1882— 


“ He gave his honours to the world again, 
His blessed part to heaven, and slept in pee." 





METEORIC DUST 


SiR WILLIAM THOMSON has sent us the followmg com- 
munication for publication — 


e 
“ Por thu, Kilreggan, March 13, 1884 


“DEAR SIR WILLIAM TuowsoN,—Herewith I inclose some 
of the meteoric dust collected on a cotton filter, and both 
ignited at a ied heat The change of colour 1s ipteresting 

“On Saturday, March 1, the snow lay 54 mches deep at 
8am, pureandwhite | At9 15a m , when I next noticed it, 
It was sooty looking, the blackish appearance pene'ratng half 
an inch only The sky was cleat and calm, any tendency to 
movement of the air bemg from the south-east 

“*T carefully measured a superficial foot on an outlying field 
sloping to the south-west at a spot bisected by the 200 foot Ime 
of the Ordnance Survey, and collected the snow into two bowls 
of white delft, half ito each After evapoiating the snow 
water, thoroughly drying the residue, I collected and weighed it, 
that from one giving I$ giains, and the other 2j gams, or 
4 grains fo the square foot exactly 

“I can personally vouch for the dust being all ove: the 
Roseneath peninsula, as I trudged thiough the snow to Coulport 
on Loch Long, and found it the same all the way noith, also on 
the top of the Gallow-hill (414 feet) I have since seen those 
who noticed it at Ga1elochhead, so that on this peninsula alone, 
taking 4 grams as an average, there has fallen over 100 tons 

“From hearsay 1t appeais to have been noticed fiom Kippen 
on the noith to Largs on the south, and from Hamilton on 
the east to Dunoon on the west, oi over gn area (mn round 
numbers) of 810 square miles, and admitting the former esi- 
mate, we have the astonishmg aggregate of say 5760 tons! A 
weighty gift to Mother Earth, surelv of some value 

“I should mention that every ciack, scratch, or depression m 
the glaze of the bowls was*filled with the finely divided matter , 
1t was impossible, therefore, to collect it aX for weighing, con- 
sequently 4 grains per square foot 1s under rather than over the 
probgble average The observer at Kippen, too, mentions that 
the snow was permeated there for one inch by the sooty 
Appearance, 


“On Monday (Maich 3), after snow had fallen to the dep 
of an addstonal 8 inches, I watched for a recunence of t 
phenomenon, and on the sky clearing about midnight I fetch: 
1n a dish that I had left outside and found a little had fallen 
small flakes, these had melted them way t rough the sno 
leaving little tunnels about the size of crow-quills The quantit 
however, was eaceedingly small ‘Tendency to movement of t 
au as before from the south-east Barometer had risen fio 
29 4at 2pm to 296, steady at midnight, thermometer 42° C 
Saturday previous barometer stood at 30 0$ (go feet above se 
level, aneroid), thermometer 44°, 12 noon The dust I left wi 
you previoesly contains a little orgamic matter (grassy fibre 
though what I had under the microscope appeared entue 
metallic 

‘The snow had melted a good deal before I recognised. t 
importance of obtamung a fair sample My children, howeve 
had rolled a huge snowball down'the slope, awthe top of whi 
the cottage stands, and this had rgcreased agit rolled until it w 
something like 6 feet in. diameter, and so formed a mine fio 
which to collect the dust There is still some of the black wat 
1n process o7 evaporation , should you require 1t more of the dr 
1s at your service 

** One of the older inhabitants remembers a similar occurren 
here in 1828 on the 20th o1 22nd of March, when the snow, : 
says, fell in black or sooty flakes 

“ Perhaps it ıs well to mention that the goats suffered som 
what fiom influenza on Sunday and Monday, and that I myse 
had a sharp attack followed by severe headache for a day, caus 
probably by inhaling a minute quantity of the dust snuff fashto 
It might have been from something else, only the coincidence 
suggestive o7 caution 

“Iam, yours faithfully, 
* Lewis P MUIRHEAD 

** Professcr Sir William Thomson, Glasgow University ? 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The Boaids for Medicine, Physics and Ch: 
mistiy@ and Biology and Geology, after jomt delberatio) 
have 1ecommended an important change im the appointments « 
Natural Science Exammers It has been a regulation of tl 
Natural Science Tripos that all answers shall be looxed ove: t 
two examiners out of the eight, but 1t has become 1ncreasing. 
difficult to fnd exammers with the requisite extent of kno 
ledge Thus it practically happens that each gxaminer i5 so 
examiner m a single subject, and the place of candidate 
are often practically dependent on @he judgment of a sing] 
examu.er to an extent unknown in the othe: Tnposes It 
now recommended that two examineis shall be appomted 1 
each subject of Natuial Science, to undertake all the Universiti 
Examinations in that subject, and thus the Natural Science 
Tiipos, the Special Examinations for the ordmay BA, an 
poitions of the MB Examinations, will be brought into or 
system The exammers should never both be changed at th 
same time The payments recommended are—for each examme 
in Physics and in Chemisty, 507, , in Botany, Zoology, Huma 


Anatomy, anl Physiology, 40’ , in Geology, 207 , and Mine 
alogy, 107 





SCIENTIFIC SERIALS 


Jounal of the Frankhnu Institute, No 697, January —W 
Dennis Marks, note on the losses per horse-powet by condensa 
tion of steam in pipes and cylinders of engines —De Volso) 
Wood, the cheapest point of cut-off —Prof R H Thurston 
the theory of turbines Thus 1s the conclusion of a very valuabl 
mathematical paper given in a very full abstiact —B N Clark 
water-ine defence and gun shields for cruisers —W Denni 
Marks, econcmy of compound engines —Piof E J Houston 
the Delany srnchronous-multiplex system of telegraphy Thi 
invention 1s founded on La Cour’s phonic wheel, and bids fan 
to supersede harmonic multiple telegraphs 


Annalen der Physik und Chemie, xxi January —O Frohlich, 
measurements of sun-heat Describes amongst other matters : 
new pyrhelicreter with a special thermopile arrangement — 
A W Velter, the speosfic heat of “water, The results confir 
Regnault’s values. —E Piran, on galvanic polarisation The 


| values are estimated by a compensation method —W, Hittorf, 
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1 electric conductivity of gases (first part) —A Oberbeck, on 
ectiic oscillations and on phenomena of polaisation caused 
‘ereby —A Toeplei, on the estimation of horizontal magnetic 
tensity by use ofthe balance —W von Bezold, a simple exper- 
ent on te connection between the temperature of an inzan- 
escent wire and the compo 1*0n of the light emitted byit A 
atinum we is stretched horizontally through the tip of a Bunsen 
uner and examined in a spectro cope with hoiizontal slit —E 
etteler, 1eply to Hg Voigt’s criticisms 
No 2 February —S Czapski, on the the:mal vaiiatior of the 
ectiom tive force of galvanic batteries, and its 1elation to their 
ee eneigy —J Kolleit, on the properties of flame in their elec- 
ical relation Confirms the previous measurement, of Elster 
id Geitel —F Fuchs, on a compensation method fn e-tima 
on of the resistance of unpolausable elements A modification 
X Pozgendorff’s well-known method —E Budde, on the theory 
X thermo electric o1ces —IT Lorbeig, on el-ctiostrictio: A 
«cusson of Quincte's 1e-ults —B. Wein tein, on the calcula- 
on of the potential of coil». A mathematicil pape —A von 
Valtenhofen, on aa instructive expziiment which may be made 
itn asymmetrical thermopiles On passinz an independent 
urent though the the: mopile certain non reveisiole pheno.nena 
f polarisation are observed aring from the asymmetry of the 
inctions that are heated —C | Cairtiansen, on the emission of 
eat from uneven surfaces —A  Tschuch, researches on chloro- 
hyll and some of its derivative. —W  IToltz, a lecture experi- 
nent 1n proof of the law that the velocity of 10tation increases ^s 
the rotating masses approach the axis 


Journal de Piysique, tome m No 2, Februny —G Lipp- 
vann, physical definition and determination of absolute tempera- 
aes — Thisis the fiist part of a communication ın which the 
uthor seeks to find stricter thermodynamic. definitions of tem 
‘erature He attribute; to Carnot the discovery of the scale of 
bsolute temperatu ! —D Gernez, 1eseaiches on the duration 
f che solidification of sulphur, and on a new vauety of sulphur 
“he ciystallisation $n octahedra takes from 25 to 100 times as 
ong as the ctystallisation in rhombic prisms The new crystal- 
ins kind obtained by M Gernez is 1m the form of very elongated 
wisms of a nacreous texture They are produced by rubbing 
ne side ofethe test-tube containing the suifused sulphif with 
he end of a platinum wire or glass rod When these crystals 
re introduced into surfused sulphur, they determine a growth of 
imilar crystals throughout the mass , and the formation 1s much 
nore 1apid than that of either of the previously known forms — 
? Mathieu, suspension of a liquid by a capillary vertical tube 
-E Mathieu, mandification of the pressure of a liquid by capil- 
ary foices 


Rendiconti del R Ist®to Lombaido, Milan, January 24 — 
Aographical memoir of Emilio Cornalia (1824-1883), by Prof 
seopoldo Maggi —Necrological notice of the late Camillo 
Tajech — Résumé of the meteorological observations made at the 
jreia Observatory, Milan, during the year 1883, by E. Pini — 
some applications of. Cournat’s principle of least effort to the 
quilibrium of linked systems (theoretical mechanics), by Prof 
x Bardell1 —Meteorological observations made at the Brera 
Ybseivatory during the month of January, 1884 





SOCIETIES AND ACADEMIES 
LONDON 

Mathematical Society, Maich 13 —Prof Ilero, FRS, 
resident, and subsequently Mi S Robeits, F R S , vice-presi- 
ent, in the chan —The Rev A C E Blomfield, Messrs J 
"hevalhe, E H Hayes, R S Heath, and Prof J Larmor 
rere elected Members —Mr Tucker read a paper by Prof M 

M Hull on the closed funicular polygons belonging to a 
ystem of coplanai forces having a single resultant , and commu 
1icated a paper by Prof J Larmor, on the direct application of 
1e principle of least action to dynamical analogues —Mr J W 
. Glaisher, F RS, read a paper on the square of Euler’» 
aries —Mr. J J Walker, F RS, communicated a note by 
tr J Griffiths, further results from a theory of transfoimation, 
f elliptic functions —Mr S Roberts, F R S , read a note con- 
erning the Pellian equation 


Physical Society, March 8—Prof Guthwie, president, in 
he chair —Lord Rayleigh rgad a paper on the electro chemical 
quivalent of sve The determinatior®was made bya method 
&seribed to the last meeting of the British Association at South- 
mpton, which consists 1n &sing two fixed coils and a movable 


| coil suspended between these from one end of a balan-ed beam 
| These coils are 1n cireuit with the current and voltameter The 
current 1s reversed tn the fixed coils at intervals of five minutes, and 
the weight 1equued to bung the balance events noted The calcu- 
lation of the effect by this method 1» independent of the precise 
meisurement of the coils Two or more silver voltameteis were 
1a circuit, nitrate of silver being the solution. used Careful 
precautions of various kinds were taken, and the 1esult was that 
unit C GS current deposits I 118 X 107? It follows that 1 
a npare will deposit 4 025 gim of silver per hour —Lord Ray- 
leizh als» 1ead a pape: on the absolute electromotive force of 
Claik’s cell Experiments made at the Cavendish Laboratory 
gave the electromotive force of this cell as 1 453 volts The 
accepted value is 1 457 volts If the B A umt (as Lord Ray 
leigh believes) 1, about 9867 of a true ohm, the result, 1 453, 
becomes 1 434 volts —Loid Rayleigh also mentioned that he 
had been making experiments on the rotation of the plane of 
Planed light in bisulphide of cumbon, and obtamed a iesult 
agreeing more nearly with Gordon's than with Becquerel’s — 
Piofs Guthe and Ayrton spoke on the paper, the former 
eliciting the 1eply that electro-corrosion was less satisfactory 
than el&ctro-depo ition for determining the equivalent , and the 
latte: that silver was bette: than copoer for accurate results in 
the voltamete: —Mr Shelford Bidwell, M A. , read a paper on 
some experiments illustrating an explanation of Hall’s pheno 
menon By these experiments Mr Bidwell sought to explain 
Halls effect through a combination of mechanical stress and the 
well-known Peltier effect on the thin metal plate which 1s placed 
between the poles of the magnet He repeated many of the 
expeiments, and showed how he had obtamed the same iesults 
as Hall, except in the case of alumin um, which he found to be 
= like iron, whereas Hall made it — Mr Bidwell 1eversed 
the effect by cutting two slits in the strip of metal, thereby alter- 
ing the stress on ıt Ruight’s effect was also exolained on the 
sume giounds Mr Walter Browne said that difference in the 
quihty of the aluminium might explain the anomaly with this 
metal Piof Periy criticised the exolanation of the slitted 
plate, and Prof G C Foster suggested that results in absolute 
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measure should be obtained 
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EDINBURGH 


Royal Society, Febiuary 18 —Sheriff Forbes Iivine, vice- 
president, ın the chau —Prof Tait read a paper on radiation, 
in which he called attention to Stewait’s papers of 1858 as 
containing, so fai as rt has yet been developed, the theory of 
exchanges Yet, inthe most recent authoritative tieatise on the 
subject, the name of Stewart 1s not even once mentioned. The 
basis of the whole theory 1s Carnot’s principle, an1 therefore no 
demonstration can be considered absolutely 11gorous Thus ıt 1s 
probable that as there are very hot paiticles ın a gas at ordinary 
temperatures, so there may be feeble radiation of high wave- 
lengths from a black body at ordinary temperatures —Mr Saug 
read a paper on the need for decimal subdivisions m astronomy, 
trigonometry, and navigation, in which he pointed out the 
:nconvenrence of the sexagesimal system, and estimated it as 
doubling the labour of calculation Phe decimal diviston of the 
second, used throughout the Nautical Almanac, was appealed to 
as evidence of the need for a change The paper was accom- 
panted by a numbei of tables suited to the decimal division of 
the quadiant, or useful therefor —Prof Ewing communicated 
a paper by A Tanakadatdé on an electromagnetic declinometer 
—Prof Tait showed that when one polygon has ‘ts corners at 
the middle points of the sides of another, the condition that the 
first, second, o1 wth derived polygon shall be similar to the 
ouginal, involves a singular equation in quaternion differences 
—Prof Tait also made some 1emaiks on the basis of the theory 
of vortex atoms, pointing out that there 1s not necessanly any 
direct action between vortices ım a perfect fluid, the pre- 
sent theory, which mdicates such action, being based upon the 
assumed continuityeof motion throughout the fluid 


PARIS 


Academy of Sciences, March 106. —M. Rolland ın the chair. 
—The election of M G Darboux was announced, as successor 
to the late M Putseux 1n the Section of Geometry —On the 
forms presented by the nucleus of the Pons-Brooks comet on 
January 13 and 19 (one illustration), by M. Faye The author 
rejects the explanation of these remarkable forms proposéd by 
Bessel, who attributed to the nucleus a. polarity like that of the 


magnetic forces In virtue of this polarity the nucleus and antes 
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rior nuclear emission are supposed to oscillate ın presence of the 
sun lıke the needle of a compass ın presence of a magnet But 
M Faye sees n these changes nothing but tne effect of a rotatory 
motion powerfully affected by solar attraction Unde: these 
conditions the rotation may acqure trregilar pendulant vibra- 
tions without having recourse to the intervention of polar forces 
—Explosive gaseous mixtures , calculation of then temperatures 
and specific heat at the moment of explosion (continued), by MM 
Berthelot and Vieille Tables of the results of these experiments 
are appended for the oxyhydiic and oxycarbonic mixtures, for 
cyanogen, and the carburets of hydrogen —Note on a letter of 
the astronomer Méchain ın connection with the completion of 
the triangulation of Spain and tke extension of the meridian to 
the Balearic Isles, by M J Lefort —On a differential equation 
of the thud order, by M E Gouisat —On the decomposition of 
polynomes which admit only of pranary divisors of a determined 
fom, by M Lefébure —On the remarkable variation of the 
nucleus of the Pons Brooks comet (one illustiation, by M Ch 
'Tiéped —On the barometiic oscillations produced by the 
Krakatoa eruption, by M P Tacchini —On the crepuscular 
and auroral lights observed at Morges, ın Switzerland, during 
the winter of 1883-84, by M Ch Dufour —On a method for 
measuring the coefficient of cubic expansior of solid substances 
in the form of minute particles, by M J Thoulet To deter- 
mine the coefficients of these bodies the author employs a solution 
of 10dide of mercury ın 10dide of potassium The extreme delicacy 
of the process 1s shown by its application to quartz, which yields a 
coefficient of 0 0000357 compared with M Fizeau's o 00003619 
—On the action of two consecutive parts of the same electric 
current, by M A Buguet —On the spectrum of absorption of 
water, preliminary studies connected with the spectral analysis 
of the rays transmitted through a more or less dense layer of 
water, by MM J L Soret and Ed Sarasin.—Action of electric 
effluvia on oxygen and nitrogen in the presence of chlorme, by 
MM P Hautefeulle and J Chappuis — Observations on the 
formula of some sal ammoniac:, by M, R Engel —Observation 
relative to a note of M Calmels on the poison of Batiachians, 
by MM A Gautierand Etard —On the Malpighian vessels of 
the Lepidoptera, by M Cholodkovsky —On an aberiant form 
of the phylum Sporozoa, by M J Kunstler —On -he presence 
of manganese in the white cipoline marbles of Carrara, Paros, 
and the Pyrenees , geological deductions, by M Dieulafait 
BERLIN 
Pnysical Society, February 22 —Prof Landolt preduced a 
cylinder of solid carbonic acid he had prepared about an hour 
before the sitting, and described the mode of its formation 
From a Natterer compressing vessel a stream of liquid carbonic 
acid was made to penetrate into a comical cloth bag The bag 
speedily got filled with a loose snow of carbonic acid, which 
was then, by means of a stamper, hammered together in a 
cylindrical vessel into a solid cylinder Compact carbonic acid 
cylinders of this kind could be touched gen'ly with the hand, 
and possessed the hardness of chalk, which, too, they resembled 
1n appearance, and on account of their brittleness did not readily 
admit of being cut with a knife The specific gravity of solid 
hammered carbonic acid was found to be 1 2 —Prof Schwalbe 
showed on a beech twig the ice swellings he had described at 
the last sitting These were produced in a moderately freezing 
mixture, their formation. failing ın a strongly freezing mixture 
A twig which by way of experiment had been completely dried 
entirely lost the capability it previously possessed in a high 
degree of forming ice protuberances —Prof Erdmann related an 
observation he had made some ‘ime ago, and had since very 
frequently repeated. In a perfectly dark room he was able 
only by indirect vision to perceive an object which reflected 
light very faintly, while, on endeavouring to look at it fixedly, 
the object completely disappeared This phenomenon he ob- 
served only in the evening m going to bed, after he had been 
working for a considerable time 1n a brightly illuminated room 
On the other hand, when he awoke in the night he perceived the 
faintly lucent object quite as well by direct as by indirect vision 
He was of opinion that this phenomenon was connected with 
the lassitude of the middle parts of the retina, while Prof von 
Helmholtz explamed it bf the inferior sensitiveness to light of 
the yellow spot ın comparison with its surroundings —Dr 
Keenig reported at length the experiments which m common 
witlyDr Dietrici he had instituted with a view to determming 
the colour-sensitiveness of normal eyes. Exhibitmg the appar- 
atus he had made use of, Dr Kcenig explained its construction 
*and the procedure he had followed m the experiment Towards 
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one angle of a prism was duected an observing telescope, wh 
mstead of an eye-piece, had a diaphragm provided witha. 
on which the spectrum fell, so that it was possible to obse 
sections of any degree of minuteness whatsoew Towards e 
of the two other angles of the prism was placed a tollima 
which ın the focus of its lens had a sht for the entiance of 
ligat, which was polarised by means of a Nicol prism Bet 
the sht was a double refiacting piism, by varying the p 
tion of which m the collimator the slit-ingige could be dout 
at pleasure Through the slit of the objective were seen cl 


beside each other the spectrum of the hght which had 


pas 


through one collimator, and the spectrum of light which - 
passed through the other While one collimator was now k 
fixed, the other, by means of miciometeis, was displaced till 
point was reached at which the observe: found the colour: 


both spectra ahke The waveglengths in both spectral 


sti 


were then measued, and their difference®was the stand 


of colour sensitiveness in the smgle regions Foi each 


We 


length fifty 1eadings were in thts way made by each of the! 
observers, and the mean difference calculated of the wa 
lengths in the two spectral ranges, which were peiceived to 
equal These experiments extended from the wave length 
640 milhonths of a millimetie to the wave-length of 430, i 
were made from each 10 milhonths of a millimetie, each } 
ticular spot being examined under two different mtensities 
hght From the results of these measurements 1t was establis} 
that the colour-sensitiveness of normal eyes ranged from m 
than I to about o 2 millionths of a millimehe The differe 
of the D-linesin the solar spectrum amounted to o 6 million 
of a millmetie Altogether three maxima of sensitiveness w 
found The first maximum appeared with the wave-length 
570 near the D-line A second greater maximum approact 
the F-line with a wave-length of about 490 to470 Finally, a th 
smalle. maximum was found with a wave-length of 450 to 4. 
The place of the maximum changed with tlfe intensity in suc. 


manner that, the greater the in'ensity wase the more the 


ma 


mum shifted towaids the more refrangible part of the spectru 
Beyond the wave-lengths of 640 and 430 these experime 
could not be carried out, because, at the 1ed end especially, 
differences of colom, but only differences of brggtness, w 
perceived From the colour sensibility thus found, it was cal: 
lated that within the range of the normal spectium the healt 


eye was able to peiceive about 300 differences of colour 


I 


Koenig hoped to be able to set forth on a future occasion furt] 

experiments in conjunction with the measurements here comn 

nicated, and the consequences resulting therefyom ın respect 
e 


the theory of the perception of colour 
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THE CHOLERA BACILLUS 


N his capacity as chief of the German Cholera Com- 
missio Dr Koch has issued a further—his sixth— 
report, and it 1s one which must become historic in con- 
nection with inquiries as to the etiology of that disease 
Hitherto Dr Koch has almost entirely confined himself 
to reporting facts as they were ehcited, and whenever he 
has referred to any,mferences which might be drawn 
from theng, it has only been to show how many sources 
of error stdbd in tht way of all attempts to arrive at 
trustworthy conclusions This attitude of Dr Koch has 
natuially tended to increase the confidence in which 
he is held as a scientific worker, and ıt has an important 
bearmg on the character of the present report, in which 
the reserve hitherto maintained is thrown off, and Di 
Koch announces that the bactlh he has discovered are 
altogether peculiar to cholera, and further, that they are 
the actual cause of cholera 
The further investigations which have been made relate 
to the cultivation of the bacilli in question, to their be- 
haviour in the bodies of patients during the various 
stages of the disease, and to the examination of addr- 
tional bodies of persons dying both of cholera and of 
other diseasqs The result is that what are now termed 
the cholera bacilli can be found in no bodies except those 
of cholera patients , that at certain stages of the cholera 
disease they are mvarably found in the bedies of the 
patients, whether these have lived and died 1n Egypt or 
in à country so far distant from it as India, that these 
organisms confine themselves to the organ which ts the seat 
of the disease, namely, the bowel, and that they behave 
exactly ag do other pathogenic bacteria, their first appear- 
ance coifciding with the commencement of the disease, 
their mctease beuf% proportional to its advance, and their 
disappearance corresponding with its dechne Certain 
incidental studies have also tended to confirm the correct- 
ness of the hypothesis that these bacilli are the cause of 
cholera It 1s well known that the linen of cholera 
patients, has conveyed the infection of that disease Now 
Dr Koch has repeatedly observed that such linen, when 
soiled by the alvine discharges and kept moist for a 
period of twenty-four houis, has been the seat of an 
extraordinary multiplication of the special organisms, 
and in connection with these experiments it was found 
that precisely the same result took place whenever cholera 
dejections, or the contents of the intestines of persons 
having died of cholera, were spread upon such substances 
as moist linen or blotting paper And further, a thin 
layer of the same discharges, when placed on a moist 
sol, was found within twenty-four hours to have been 
converted into a thick mass of cholera bacilli This latter 
discovery is one of extreme mmportance 1n connection 
with the observations so frequently made as to the spread 
of cholexa in India by means of water-sources, the soil 
around which 1s so often befouled by the natives 
From one point of view the report gives special 
promise Some baci of disea8e will, in certain stages, 
withstand almost every form of maltreatment , they may 
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be dried, frozen, and otherwise dealt with, and. yet they 
remain as potent as ever for mischief But Dr Koch's 
cholera bacilli die off rapidly when dried, all vestige of hfe 
apparently disappeaiing after three hours’ desiccation 
And not only so, but these bacilli will only grow m alka- 
line solutions, a very small quantity of a free acid standing 
in the way of their development To these two circum- 
stances we may 1n all probability to a large extent attri- 
bute the fiequency with which those who are directly 
associated with the sick and their discharges escape in- 
fection, and the fact that the healthy stomach contains a 
sufficient amount of acid to destroy the bacilh may 
possibly lead to the discovery of some therapeutic or 
other measure of prevention which may be geneially 
adopted — Directly gastric disturbance steps in and the 
gastric juices give a different reaction, we are probably 
face to face with conditions specially favourable to the 
reception of the poison, and in this respect it ıs note- 
worthy that cholera so often attacks those persons who 
have suffered, or are suffeiing, from diarrheea and other 
gastric disorders 

In one respect Dı Koch's experiments have failed He 
has not succeeded 1n producing cholera artificially in any 
of the lower animals As we have already pointed out, 
cholera 1s not the only specific disease to which man 
alone appeais to be susceptible, and it 1s possible that 
the fact of cholera discharges and portions of diseased 
intestines having been given as food to the lowe: animals 
with impunity may find much ofits explanation in the 
absence, ın the stomachs of those animals, of the needed 
alkaline cultivation fluid 

At one point of the report our confidence in the correct- 
ness of Dr Koch’s inferences 1s weakened It is where 
he, in maintaining his view that the bacillus he has dis- 
cavered is the actual cause of choleia, refers to its 
resemblance im one respect to the bacillus of entenc 
fever Now, leading micro-pathologists in this country 
have hitherto declined to regard it as proved that any 
such specific bacillus has been discovered Dr Koch's 
views have theiefore still to stand the test of scientific 
criticism by his fellow woikers, who will doubtless, as 
occasion offers, 1epeat his experiments 





THE SCIENCE OF 1HE EXAMINATION-ROOM 
‘HOSE persons whose unhappy lot ıt is to have much 
to do with examinations must often feel that there 

is some fundamental common factor dropped out in the 
relation between examiner and examinees A straight- 
forward paper 1s set m a subject, say A, in which we will 
suppose there is no attempt to “catch” or perplex the 
student, but simply to sample, as ıt were, the ordimaty 
commonplace knowledge which average industiy might 
acquire There returns to the examiner in due time a 
mass of manuscript, evidently written with pains and 
labour, mostly quite seriously meant, but which does not 
deal with the subject A, but with something which, though 
apparently related, 1s evidently qute different, and which 
we may call A’ After a httle while he begins to wonda 
whether the whole thing 15 not a nightmare ‘The form 
15 apparently rational, and yet the details are hepelessly 
incongruous and absurd Or, to put the thing in another 
shape, it 15 as if one set a paper in solid geometryeand 
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got answers from Prof Sylvester’s infinitely thin book- 
worm 

If the examination-system is to be maintained without 
being on the one hand hopelessly disciedited, or on the 
othe: lapsing into a kind of ceremonial observance like 
academic dress or a Guy Fawkes celebration, something 
must seriously be done to ascertain the 1eal relation 
between A and A’ It 1s generally presumed that the 
object of “plucking” a candidate 1s to mdicate to him 
his imperfect knowledge But though the stucent of the 
subject called A’ is usually plucked by the examiner in A 
it 15 not clea: that what may be called the moral result 1s in 
any way satisfactory The examinei is disgusted equally 
with the candidate who has likely enough done his very 
best, just as the in&nitely thin book-worm might do his 
best The candidate giinds away at his A’ with more 
assiduity than ever if he 1s modest enough to think hi$ 
agnorance to be in fault, but this only makes his subse- 
quent faduies with the examine: in A more assured, 
because the 1adical incommensurability of A and A’ 
becomes more intensified 

There is really reason to think that underneath the 
ational fabric of science as understood by intelligent 
persons of common sense there 1s a vast substratum of 
something altogether different, but with which a large num- 
ber of individuals are quite seriously occupied A’ is only 
a term 1n fact of a very considerable series Every now 
and then in the pages of this journal strong evidences 
crop up of the existence of this singular body of know- 
Jedge This existence, howevei, 1s scaicely really grasped 
by the scientific world proper, and 1t might be compared 
to a soit of inverse of Prof Tait’s unseen universe 

The present state of things can hardly go on Itis 
quite certain that, whatever intiznsic interest science of 
the A’ type may possess, it 1s of no kind of practical wse 
to ordinary human beings Ifit cannot be displaced by 
the real thing of which it 1s a kind of phantom, it is a 
se110us question whether the struggle of the exammation- 
room had better not be for a time suspended 

In the meantime it 1s very important to investigate the 
ttue nature of this phantom science A little work, of 
which the second edition has been lately sent to this 
journal foi review, appears to belong to its literature, 
which there is reason to think is rather copious This 
particular publication 1s part of the “ Students’ Aids 
Series,” bears the motto, “ Mens sana corpore sano, ' and 
deals with botany? It 1s impossible to seriously criticise 
it, indeed, from the point of view of what has been said 
above ıt would not be easy to do so We may content 
ourselves with reproducing textually from its pages the 
enire account given of a well-known and very characteristic 
group of Thailophytes — 


THE OLIVE SEAWEEDS 


These weeds vary in general appearance fiom small 
tufted filaments to immense stalks termfrated by a 
branched thallus 


t ff Aids to Botany” By &rmand Sempie, B A, M B Cantab ,L SA, 
MRCP Lond, Pnysician North-Eastern Hospital for Children, Hackney, 
Physician to the Royal Society of M&sirians, late Senior. fxamine7 in Arts 
at Apothecaries’ Hall, late Medical Clinical Assistant and Surgical Registrar 
at the London Hospital, author of the " Essential Features of Diseases of 
Children,” *' Aid. to Chemistry " (Inorganic and Urganıc), ** Aids to Materia 

, Medica" éInorganic and Organic), * Tablets of Materia. Medica," “ Aids 
to Medicine " (D ubie Part ) Phird Thousand (London Ballière Tindall, 
and Cox, King William Street, Strand Dublin Fanmn and Co 
Street Edinburgh MacLachlan and Stewart, South Bridge 
A and W Stenhouse, College Gate. 


Grafton 
Glasgow 
New York Putnam and Sons, 1883 ) 


In the higher forms a shrubby aspect, a kind of root, 
and an epidermal layer aie observed Their colour 1s not 
bright green, but in general olive 

The zoospores originate in Oosporangia, sijuated at 
ends or joints of the frond, or ın each ot the cells ofea 
filamentous body called a Triehosporangium; they 
resemble those of the Green Algze 

The zoospores from the Tiichospotangium have been 
mistaken foi spermatozoids 8 

The spores reside in sacs termed Perispores, having a 
hning membrane, the Epispore. 

The perispores 01 sporangia ate either scattered or are 
arranged m Sori or groups on the frond’s surface, or in 
cavities, Scaphidia o: conceptacula, communicating by 
a pore with its surface . 

The scaphidia may appear as club-shaped enasses or 
receptacula at the edges of the frond ° 

The antheridia are ovate sacs which contain Anthe- 
rozoa oi Phytozoa (two ciliated spermatozoids), and 
appeai on slender filaments 1n the same or other plants, 
and in the same o1 other conceptacles as the spores If 
on the same plant, they are called Monecious; if on 
different, Diceclous. When in the same conceptacles 
with the spores, they are Hermaphiodite To the slender 
filaments destitute of antheridia the name of Paraphyses 
Is given 


We must leave to our botanical 1eadeis to notice for 
themselves where this instructive specimen of A’ science 
diffeis fom the kind of lesson which an ordinanly con- 
stituted teacher of real botany would try to communicate 
to his pupils At any rate we may ask, wguld any one 
having learnt all this by rote (for there 1s regson to think 
that such 1s the method insisted upon) be secure in recog- 
nising a piece of bladder wrack when shown to him, or 
certain of any single fact in its life-history 

A curious point about the A’ science 1s the copiouSness 
and moie or less umntelhgibihty of its terminology 
There ıs no doubt, however, that this 1s very generally 
mastered, however repulsive such a task might seem at 
first sight But zhe problem ıs still unsolved gs to what 
isthe end gained With the same effort ıt is*p:obable 
that the rudiments of an Oriental ®inguage might be 
acquued—say A-abic—and the question arises whether 
in every way this would not be more profitable 





LEFROY'S MAGNETIC SURVEY IN CANADA 


Diary of a Magnetic Survey of a Portion of the Dominion 
of Canada, chiefly tn the North-Western Territories, 
Executed ın the Years 1842-44 By Lieut Lefroy, RA, 
now Geneial Sir J H Lefroy, CB, FRS, &c 
(London Longmans and Co, 1883) 


Tee record of magnetical work performed forty years 
ago by Lieut Lefioy of the Royal A1tillery—now 
General Sir J Henry Lefroy—is a contribution of mterest 
to the science of terrestrial magnetism 
The Magnetic Survey of the British Possessions in 
North America authorised by Her Majesty's Government 
in the year 1841 at the 1ecommendation of the Royal 
Society, and mm great pait executed in 1843 and 1844 
under the supeivision of the Jate Su Edward Sabine, had 
for its primary objects the determination of the regular 
and irregular changes of the magnetic elements, especially 
that of the horary variation of the dechnation , this varia- 
tion beng then known as subject to wide differences in 
the high magnetic latitudes of the aorthern hemisphere 
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as compared with those observed in middle latitudes, both 
1n respect of the turning houis and ın the direction of the 
movement at the same local time Furthermore, investi 
gagion of'bbservations made by Polar voyagers and Arctic 
travellers had shown that the northern part of these 
British possessions was a region of peculiar interest as 
comprising jn its area the most powerful of the two foci 
of magneti intensity in the noithern hemisphere, and 
also the locus of vertical dip commonly recognised as the 
North Magnetic Pole, 

To Lieut Lefroy—furnished with transportable mag- 
netometers—was assigned the arduous and responsible 
duty of traversing this iegion of such striking magnetical 
interest, t8 determme the absolute values of the declina- 
tion, inchnation, and ‘intensity at available stations , and 
at one or more fixed winter residences in high latitudes 
to make hourly and term day observations of those 
regular and mregular fluctuations in the movements of 
the needle presumed to exist in values of more than 
ordinary magnitude 

Sir Henry Lefroy’s present volume contains the diary 
of his journeys—these latter extending to 5480 geogra- 
phical miles—in which 1s given in more or less detail the 
magnetical elements determmed at three hundred and 
fourteen stations, combined with such astronomical ob- 
Servations as were necessary, in the then imperfect state 
of the maps of the region traveised, to approximately assign 
the geographical positions of the places of observation 

The extentled series of hourly and term day magnetical 
and meteorological observations made at the fixed winter 
and spring residences [1843-44] of Fort Chipewyan on 
Lake Athabasca (lat 58° 43' N , long 111° 19 W), and 
at Fort Simpson on Mackenze River (lat 61° 51’ N, 
long 121° 25’ W ), with their very complete and able dis- 
cussion by Capt Lefroy, were printed by order of Her 
Majesty's Government in 1855 This masterly work is 
well knon to those interested in the Science of terrestrial 
magnetism ThegDuiary now for the first time published 
1s a fitting sequel to the earlier work , and 1s not the less 
valuable from what may appear to be its tardy produc-, 
ton The author’s preface—which conveys a graceful 
tribute to his old chief—in a few words clears up the 
seeming anomaly He says — 


“The renewed attention directed to the distribution 
and periodical changes of the earth’s magnetism in the 
North Polar region, Suggests an endeavour on my part to 
Present the observations of my magnetical survey of 
1843-44 with fuller explanation, and in a form more con- 
venient for reference than that in whichethey were origin- 
ally published” (Sabine's ‘Contributions to Terrestrial 
Magnetism, No vu Philosophical T! ransacttons, 1846, 
and No xut Philosophical Transactions, 1872], “and 
being still the principal authority for the received position 
of the focus or pole of greatest magnetic intensity, as well 
as for the lines of equal magnetic force, equal inclination, 
and equal variation over a large part of the continent of 
North America, it 1s certam that whenever they come to 
be repeated, the observer of the future will inquire for 
particulars not contained in, and not suitable for, the 
Philoscplecal Transactions ? 


Apart from the value of a full record of the observa- 
tions made over so great an extent of centinental America, 
1s the consideration o$ the graphjcal treatment of the 1so- 
clinal and 1sodynamıc lines, as embodied on maps accom- 
panying the Diary * The author dwells on the difference 








in rendering the mapped iesults on the system followed 
by Sabine—as given in the Philosophecal Transactions— 
and on that adopted by himself Sabine’s aim was to 
present, over the vast area he was dealing with, the normal 
values of the magnetical elements, free—so far as his 
Judgment permitted—from the local distuibances experi- 
enced at individual stations, depending on geological 
conditions, and stations at which the disturbances 
obviously affected the assumed normal values were 
designedly rejected Lefroy’s treatment includes every 
station at which he set up his instruments, rejecting no 
observation because of its anomaly where there was no 
internal appearance of error By the one investigator we 
are thus presented with a harmonious mapped system of 
regular lines or curves indicating equal values of the- 
magnetic elements , by the other the equivalent lines of 


€qual values are more or less sinuous, in some places 


much distorted, and losing the semblance of regularity 

In the case of the isoclinal lines as so developed, the 
author partly infers that their greater inflections bear 
some relation to the courses of the rivers, and he further 
draws attention to his 1sodynamic lines or curves, differ- 
ing both ın form and position from those of Sabine 

In a discussion as to the appositeness of either of the 
systems pursued, ıt must be borne ın mind that, at 
numerous well-known points on the earth’s surface, a 
movement made by the observer of the magnetic needle 
a foot or two vertically, or a few feet horizontally, either 
way, considerably affects the observations This 1s 
notably the case at many oceanic islands, and a marked 
example 1s to be found on our own coasts at Canna near 
the island of Skye Sir H Lefroy's experiences in this 
direction are well marked at Stations LII and CXXI, 
whee the total force observed was 1 5 z6and 15 38 respec- 
tively, the normal value undoubtedly was about I4. 10 
and 14 15, the disturbance from a local geological cause 
thus increased the total force by 1/14th It is therefore 
certain that, unless we have some fairly approximate 
knowledge of the normal value of the magnetic elements 
at the disturbed station, we should remain 
of the extent of the disturbance 

In the present state of our knowledge of the distribu- 
tion of magnetism in the several determinate values of 
declination, inchnation, and intensity over the eaith's 
surface—limited in the best explored iegions to a very 
small number of points of observation compared with the 
great areas of land and water which they represent—it 
appears premature to give interpretation to local disturb- 
ances as being connected with topographical features 
rather than geological On general grounds we must 
consider the delineation of the normal lines in any region 
as 4 primary need, whether in a theoretical or a practical 
direction 

Local magnetic disturbances demand a special study , 
this has beef given effect to ın a theoretical direction by 
Lamont in Germany (“ Researches on the Direction. and 
Intensity of Terrestrial Magnetism ın Northern Germany, 
Belgium, Holland, and Denmark in the Year 1858,” 
Munich, 1859), and practically is being now worked out 
1n the United States , 1t ıs understood a special magnetic 
survey of the State of Missouri is nearly complet® 

As magnetical observations multiply over large areas 
of land, it ıs possible that the normal lines may be found 
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to lose symmetry by disturbing causes which may extend 
over many squaie degrees of surface, as distinct from 
local irregularities Lamoni’s observations 1n continental 
Europe point to this A first essay on a large scale has 
been lately made by the able and diligent magnetician, 
C A Schott, to chart the distribution of the magnetic 
declination of the United States for the epoch January 
1885 In this work distinct notice is taken of all local 
disturbances in the direction of the magnetic needle, the 
number of observing stations being 2359 This valuable 
essay 1s published as an Appendix to the Report for 1882 
of the United States Coast and Geodetic Survey 

It should be observed that in Sir Henry Lefroy's maps 
the lines of magnetic declination are reproduced as given 
by Sabme , ın Mr Schott’s paper this ıs the only element 
discussed, doubtless from the more ample material at his 
command, and possibly from its practical value for topo® 
giaphical, geological, or mining purposes 

Whenever the time arrives for undertaking a magnetic 
survey of the British possessions 1n North America, Sir 
Henry Lefroy’s Diary will be invaluable as a pioneer 
work At the present time his early published magnetical 
and meteorological observations at Lake Athabasca and 
Fort Simpson are of great interest 1n connection with those 
recently made in a neighbouring region by Capt Dawson, 
RA, at the International Circumpolar Station, Fort Rae 

F j Evans 


EXCURSIONS OF AN EVOLUTIONIST 


Excursions of an Evolutionist By John Fiske. (London 
Macmillan and Co , 1884 ) 

R FISKE 1s ceitainly one of the most successful 

of the writers who have undertaken the task of 
popularising the many new ideas which have been 
ouginated by the theory of evolution He has not himself 
added anything of any importance to these ideas, but, 
having accepted them with enthusiasm, he represents 
them to the public with so much force and clearness, as 
well as grace of literary style, that while reading his pages 
we feel how the function. of a really good expositor is 
scarcely of less value 1n the world than that of an originator 
The applicability of these remaiks to his earlier works 
will, we think, be generally recognised by the readers of 
this journal, and, if so, they are certainly no less applicable 

to the series of essays which we have now to consider 

The first essay 1s on “Europe before the Arrival of 
Man,” and it gives an exceedingly clea: and well-con- 
densed résumé of the present standing of the question as 
to the probable date of man’s appearance in geological 
time Next m logical order we have three essays on 
“The Arrival of Man in Europe,” * Our Aryan Fore- 
fathers,” and “What we learn from Old Aryan Words '' 
Within the compass of the pages allotted to them we do 
not think that ıt would be possible to giv@ a more m- 
structive and entertaining history than ıs presented by 
these chapters The fifth essay 1s on the question, ** Was 
there a Primitive Mother-Tongue? " which 35 very con- 
clusively answered m the negative “ Sociology and 
Hero-Worship” 1s devoted to arguing the relations that 
subsist fetween a genius and the age or society in 
which he lives, this 1s appropriately followed by the 
essay on “Heroes of Industry," which is a kind of 


historical sketch of the philosophical principles that 
govern the possibihties of invention A new pomt of 
departure 1s taken in the next three essays on “The 
Causes of Persecution,’ * The Origins of Protestantism,” 
and “The Tiue Lesson of Protestantism "' Here the 
main argument ıs that the rise of Protestantism and the 
decline of the persecuting spirit are due to $ increasing 
recognition of the right of private judgment, coupled with 
an increasing 1efinement of moral feeling The theory of 
corporate responsibility, which 1s more or less essential 
to the integrity of the social state in the earlie1 stages of 
its development, becomes gradually superseded by the 
theory that the individual 1s alowe responsible for his 
beliefs and actions , hence the growing recognition of the 
right of-private judgment ‘The Meaning of Infancy” 
ıs a brief restatement of the author's views already pub- 
fished in his “ Cosmic Philosophy” These are the views 
which deserve to be regarded as perhaps the most oignal 
that Mr Fiske has enunciated. The general fact that the 
protracted period of fancy among the anthropoid apes 
(and therefore presumably among the brutal ancestry of 
man) must have had a large share in determining the 
evolution of man is a fact which could scarcely escape 
the obseivation of any attentive evolutiomst, but Mr 
Fiske 1s the only writer, so far as we are aware, who has 
treated this fact with the consideration that it deserves 
Of the remaining essays, “ Evolution and Religion” 1s an 
after-dinner eulogium on Mr Herbert Spencer, “A Un- 
verse of Mind-Stuff " 1s an exposition of CRfford’s essay 
upon this subject, and “In Memoriam Charles Darwin,” 
is a well-written obituary review of Mr Darwin’s life and 
work s e 

As we have not detected any errors on matters of fact, 
the only criticisms we have to make pertam to matters 
ofopinion In pazticular, it appears to us that,1n his anxiety 
to raise the cosmic theory of evolution into a religion of 
cosmism (or, as he terms 1t, ın his earlier worksg Cosmic 
Theism”), Mr Fiske entirely loses thg clearness of view 
and precision of statement which elsewhere characterise 
Ins work Although no friend or admirer of Comte, with 
a strange inconsistency he follows implicitly the method 
of the French philosopher in blindfolding judgment 
with metaphoi, and then without rein or bridle, 
running away upon a wild enthusiasm We have here 
no space to justify this general statement, but we feel 
sure that no sober-minded man can read the after dinner 
speech or eulogy on Mr Spencer without feeling that its 
extravagance runs into absurdity. We have no wish to 
deprive Mr Fisk of any happiness that he may derive 
either from his * religion” or from his “hero-worship” , 
but we cannot review his essays without observing that in 
neither of these respects is he likely to meet with much 
sympathy among “men of science,” to whose opinion he 
habitually professes so much deference 

GEORGE J ROMANES 





OUR BOOK SHELF 


The Zoological Record for 1882 Bemg Vol XIX of 
the Record of Zoological Literature Edited by 
Edward Caldwell Rye, FZS,&c (London Van 
Voorst, 1883 ) x 


. 
ALMOST before the shadow of 1883 had passed away, the 
“ Record of the Zoological Literature of the Year 1882 
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made its appearance, and the circumstances attending its 
publication are, as the editor informs us, without prece- 
dent in the nineteen years during which this important 
and most valuable annual has been issued The sudden 
death onethe Niger of Mr W A Forbes, the late re- 
corder of the literature relating to the mammals, was soon 
followed by the loss of the help of Mr Howard Saunders 
in the arduous work conceining the recording of the 
literature of the birds These severe losses have been 
supplied by Mr Oldfield Thomas and Mr R B Sharpe 
In the recoids of the fishes Mr Boulenger has had the 
assistance of Mr R Ogilvie-Giant Mi Ridley has 
handed the 1ecording of the Protozoa over to Mr W 
Saville Kent, and the Myriapod hterature has fallen to 
Mr I D Gibson-Carmichael It thus happens that of 
the recorders who, just twenty years ago, assisted Dr 
Gunther u? the arduous undertaking of bringing out the 
first volume*of this work, but one, Dr E von Martens, 
still responds to the editor's call, though happily all of 
the first recorders still survive to oveilook and appreciate 
the labours of their successors 

The editor apologises for some slight delay ın the ap 
pearance of the volume, owing to the mechanical difficul- 
ties brought about by all these changes, difficulties only 
to be thoioughly undeistood by those who have expe- 
rienced them, and which we trust will not tiouble the 
editor again It 15 not without interest to note that nearly 
two-thirds of this volume 1s compiled by officers of the 
Natural History Department of the British Museum, 
indeed, if we mclude Dı E von Martens’ work, and 
remember that he occupies the position of assistant in 
the Natural History Museum of Berlin, it would appear 
that over 690 out of 700 pages have been compiled by 
writers whose lives are devoted to the subjects about which 
they write * 

The editor has again to thank the British Association 
for the Advancement of Science and the Government 
Grant Committee of the Royal Society for kgndly aid in 
assiftance of the publication The number of new genera 
and sub-genera 1ecorded 1n this volume 1s 1015 as against 
1438 1n the last volume, and it will be remembered that 
this latter number included 483 new genera made by 
Haeckel 

Each xecorder seems to have executed his share of the 
work wef and painstakingly The special treatment of the 
literature of each @roup 1s on the lines of that followed in 
the later volumes of the series We warmly congratulate 
the Zoological Record Association on the 1esult of their 
editor’s labours 


Sketches of North-Western Mongoha Vol IV —Ethno- 
graphical Materials By G N Potanın 1025 pages, 
with 26 Plates (Russian) (St Petersburg Published 
by the Russian Geographical Society ) 


THE first two volumes of this important work contained 
the results of the journeys by the author in 1876 and 
1877 The third, which 1s 1n print, will contain the geo- 
graphical materials collected during the journey of 1879, 
and the vdlume we have before us deals with the ethno- 
graphical part of the same journey It begins with an 
enumeration of the Turkish and Mongolian peoples who 
inhabit the 1egion Tartais, Uryankhays, Kirghiz, 
Durbuts, Darkhats, and Buiryats, with the legends cur- 
rent about their origin There is no general sketch 
of the populations dealt with , the aim of the author 
seems to have been to give in this volume a col- 
lection of materials, rather than to enter the field of 
general conclusions With iegaid to the former, the 
present volume 1s a most valuable one We find m it 
interesting facts as to the family, social, and religious life 
of the mhabitants, a list of names of stars, plants, and 
animals, together with the beliefs* about them, and 
finally, their legendg#and folk-lae Of these, no less thin 
200 are given, containing a rich and new source of infor- 





mation On almost every one of the 500 pages occu- 
pied by these legends and tales one is attracted 
either by their poetical beauty or by the hght they 
throw on the mythology and popular conceptions of the 
inhabitants of this border region of Central Asia, 
while M Potanin’s name ıs the best warrant for the 
accuracy of the transcription of the legends reported 
However rich this material, one hesitates to say which 
of the two 1s more valuable, the folk-lore published, or 
the annotations which follow them These last cover 300 
pages of small type, and we find there, philological 
explanations, comparisons with the legends of other 
Finnish tribes, most valuable materials for comparative 
mythology, and so on, all being the result of a thorough 
study of nearly the whole of the Russian literature of the 
subject, dissem:nated through periodicals of the most 
various descriptions While perusing these invaluable 
materials one only regrets that the author has not yet 
been brought to summarise his wide studies and to draw 
therefrom some conclusions which may enter into the 
domain of science In any case a careful index of all 
matter mentioned in the volume would much facilitate 
the researches The plates represent mostly the pictured 
tambourines of the shamans and the ogous (holy pictures 
and idols) of the Tartars, Uryankhays, and Buryats 
P K. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by Jus correspondents Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice rs taken of anonymous communications 

[The Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on his space 1s so great 
that at 1s impossible othe: wise to insure the appearance even 
of communications containing interesting and novel facts ] 


Quintino Sella 


IT 1s proposed to place a bronze wreath on the tomb of the 
distinguished Itahan geologist and statesman, Quintino Sella 
Englısh geologists aie mvited to express then sympathy with 
their Italian fellow-workers by sending in their names with a 
small subsciiption Ihave been requested to bring the matter 
before their notice, and to collect the subseiiptions in this 
country THos M'KENNY HUGHES 

Woodwardian Museum, Cambridge, Maich 25 





Electrostatic Measurement of E M F 


PERHAPS you will allow me to make known through your 
columns to those who have from time to time made inquires 
concernms my Absolute Sine Electrometer, that, after many 
months’ work, I have satisfactorily concluded a series of experi- 
ments with the instrument which was made for Prof Anthony. 
When this instrument was finished last yem, I made some ob- 
servations with it which were so unsatisfactory that I did not 
feel justified 1n allowing 1t to be sent to America I have now, 
however, removed all the difficulties connected with it, and I 
uniformly obtain results perfectly consistent one with another 
Indeed my difficulties during the last six weeks were due to the 
fact of my employing cells which weie not sufficiently constant, 
and not to any fault of the electrometer, a fact which I did not 
realise for some tune 

I hope to publish ın a few days a full report on the various 
points connected with the instrument and on the expeiimental 
iesults obtained GEORGE M MINCHIN 

Royal Indgan Engineering College, Cooper's Hill, March 24 





Pons’ Comet 


Tuis comet has been visible here some time I first saw it at 

9 pm on January 15, but only for two o1 three minutes, through 

the clouds On the following evening (January 16) I saw it 

well To the naked eye 1t looked like a star of the first mag- 

nitude seen through a haze, the tail was visible, but®not at all 

conspicuous In the teleszope (4-ncb) the head was large, but 
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appeared wholly nebulous, with a bight central condensation , 
the tail broad, but faint I could only trace it some 2^ or 35 
The brightness of the nucleus must have been considerable, as 
when close to the honzon I could see it through a pretty thick 
cloud Subsequently the nucleus has seemed to me dec dedly 
more disk-hke, I suppose from bemg better seen I may add 
that the sunset-glows and the unusually cloudy weather we are 
having have interfered greatly with satisfactory observation 
Nelson, N Z , Febiuary 1 A S ATKINSON 


The Access to Mountains and Moorlands Bill 


IAM glad to obseve that you have called the attention of 
scientific men to the importance of Mı Bryce’s Bill Peihaps 
nothing can bette: show the need of such a measure than certain 
facts ın 1egard to the Clova district ın Forfaishue, which 1s classic 
ground to the botamst, indeed, I think I may venture to say 
that 1t 15 the 11chest giound in the British Islends From time 
mmemonual a ight of way existed through Glen Dale, and, I 
can 1emember the time when botanists could ascend any of the 
hills m that distiict without being subjected to the tender, though 
somewhat embairas.ing attention of gamekeepers I have good 
reason to believe that the case 1s somewhat altered in 1ecei 
yeais, and that, afte: a man has gone hundreds of miles in onder 
to see Oayti opis campesti 1s growing n 1ts on'y British station, 
he may find himself tuned back just within sight of the goal 
“The thing can still be done by taking advantage of a curtous 
fact m natuial history, viz that two gamekeepers cannot remain 
long in loving converse with three men by keeping this fact in 
mund, one out of three may still study the batany of Clova 
After having gone pretty well over Scotland Iam glad to say 
that there are many places in which there 1s no need foi 
Mi Bryce’s Bill. In most cases 1n whien it is needed it 1s where 
"new men” usurp a power which the old lords of the soil 
never dreamt they possessed A. CRAIG-CHRISTIE 

Edinburgh, March 24 


A Sixth Sense 


Iw the valuable addiess given by Sir William Thomson at the 

Midland Institute, Birmingham, on Octobe: 3, and reported so 
"fully in the columns of NATURE, ıt 1s implied -hat Di Thomas 
Reid of Glasgow brought out the distinction of a sixth or muscu- 
Im sense T cannot find any satisfactory evidence of this, al- 
though Reid came very neat it indeed when he stated in his 
*'Inquuy mto the Human Mind,” chap v section r —* 
touch we perceive not one quality only, but many, and those of 
very different kinds,,” and again —‘There is, no doubt, a sen- 
sation by which we perceive a body to be hard or soft,’ and 
again, farther on he even speaks of its being strange that this 
sense should ‘‘be so much unknown as never to have been made 
an object of thought or 1eflection nor to have been honomed 
with a name tn any language ” 

And on the other hand, while I cannot detect any attempt 
whatever to refer this sensation to the muscles as its peripheral 
origin, while speaking of om conception of the hardness of 
bodies, Dr Reid says (p 121, ed of 1846) —‘* We have no 
way of coming at this conception and belief, but by means of a 
certain sensation of touch,” and agam, “TI see nothing left but 
to conclude that, by an original principle of our constitution, a 
certain sensation of touch both suggests to the mind the concep 
tion of hardness and creates a belief of it ? Reid, in shoit, ] ke 
his eminent predecessor Hutcheson in the same chair, was dn- 
satusfied with the ordinary division of the serses, and really 
felt disposed to split up the varied phenomena bundlea 
up under the term ‘‘touch” into two oi more divisions, 
but it was reserved for Dr Thomas Brown, a good physiologist 
according to the light of the t:mes, and Professor of Moral 
Philosophy in Edinburgh (1810-20), explicitly to complete 
the distinction hinted at by Reid, and to refer ow con- 
cep'ton of resistance or tension (as we find in estimating weights 
by the hand) to a distinct sixth or musculai sense ® Thus in his 
twenty-second Jecture he says —‘‘ The feeling of resistance 1s, I 
conceive, to be ascribed, not to an organ of touch, but to our 
muscular fiame, to which I have aheady more than once 
directed your attentton, as forming a distinct organ of sense ” 
In the lecture which follows that, Brown admits the frequent 
mingling of mere tactual sensation with that of muscular effort — 
** But it 1s not of this mere tactual feelmg we think when we 
term bodits hard or soft—it 1s of the greatei oi less resistance 
which they afford to our muscular contraction ” 

t 


It is remarkable that the teaching of this eminent psychologist, 
the preceptor of James Mill, should so early have been forgotten 
11 Scotland HENRY FAULDS 

Laurel Bank, Shawlands, Glasgow, March 18 S 





. 
Mn FAULDS, in the preceding letter, 1s no doubt quite cor- 
rect in remarking that the distinction pomted out and insisted 
on (not merely hinted at) by Thomas Reid, a little more than a 
hundred years ago, in the Moral Philosophy Charg of the Umi- 
veisity of Glasgow, was mote clearly and fully Refined by his 
eminent successor in Edinbuigh, Thomas Brown But I cannot 
agiee with his last sentence, implying that Thomas Brown 1s 
forgotten m Scotland In fact, my mind was so full of Reid 
and Biown, fiom my recollections of the teachings of the Pro- 
fessois of Moral Philosophy and Logic in this University, that, 
m giving my addiess at Birmingham, I said Thomas Brown, 
meaning Thomas Reid, but feeling the fames of Reid and Brown 
both thoroughly mixed up with all I Bad ever lgained of this 
subject WILLIAM THOMSON 
‘Lhe University, Glasgow, March 20 


Earthworms 


THE theory of the formation of vegetable mould thiough the 
action of earthworms, by Darwin, received little attention 
when published from people who had been accustomed to 
examine the soils of various countries That the vegetable soil 
had been formed as he states seemed to have been accepted by 
his followeis witnout hesitation In your columns, however, of 
late, letters have appeared from Messis R M Christy and T 
E Wilcox, showing that earthworms do not exist in the prairies 
m the north-west of Canada or in the United States, m those of 
Kansas, the Indian Teiitory, or in Idaho and Washington 
Teritory This ıs simply what may be expected Notwith- 
standing the keenness of observation of Darfin and his 
width of observation, there seem vast regions whege earthwoims 
have had little to do with the formation of the vegetable soil In 
many pats of Australia, and also in the moister climate of 
New Zealand, the soil affords few indications that earthworms 
ever passed eit through their bodies In a section of gpil I 
brought from the Mataura plain, South Island of New Zealand, 
nothing could be seen to indicate that worms had ever swallowed 
it That vegetable soil forms a fit habitation for earthworms 3s 
undoubted — Darwin admits "that a layer, though a thin 
one, of fine earth, which probably long ietains some moisture, 
1s in all cases necessary for their existence”  Beforgythis thin 
layer existed, how could they—the woims—form vegetable soil? 
This thin layer must have been formed some other way , 
Darwin does not say how. It 1s not necessary to call im the aid 
of eaithwoims to do so The very name which has been uni- 
versally applied to the thin upper covering, the exterior film en- 
veloping the surface of the deposits underneath, viz. vegetable 
soil, speaks to its origin m the decay of vegetation Take for 
instance the boulder clays of this part of the Lothians m Scot- 
land, with their tough, stony textme, their pebbles as finely 
striated as when the ice squeezed them into the pasty mass of 
crushed shales out of which they appear to have been partly 
formed Whale these surfaces could have afforded none of the 
conditions 1equied by Darwin, or indeed supply any other save 
moiganic food, the slow growth on then surfaces of the more 
simple forms of vegetable life, and then decay, would im the 
lapse of ages supply the thin film which Darwin requires. It 
surely, then, 1s attempting too much to ascribe to the eaithwoim 
the formation of tke vegetable soul The eaithworm ıs not the 
only occupant of the material which the growth and decay of 
vegetation supplies as a suface covering Lhe eaithwoim ıs not 
the only diamer The roots of many plants not only descend 
deeply into the subsoils, but also fetch up fiom dep*hs where 
worms could not reach supplies of material to mix with the 
superhcial covering , and so do the various insects which have 
then habitat ım the soil, burrowing as they go, and casting, like 
the mole, the stuff behind them oi upwards as they descend 

So far as I have examined soils, I am inclined to think that 
the earthworm 1s fa. moie plentiful when ammal matter m a 
decaying state 1s applied to soils near the dwellings of man, o: 
when his deposits are Jaid over those of the lage: animals As 
against the views of Hutton and Playfair, and as stated by Darwin, 
that the vegetable soil or mo@ld 1s alway? diminishing, I have to 
say it seems entirely the reverse, it seems to have had a be- 

e 


March 27, 1884] 


NATURE 


993 





ginning, 1s increasing, and shall increase so long as vegetable 
and animal life covers the suiface of the eaith ‘This 15 not the 
case where vegetation ceases to cover the surface, and the sun 
aud wind get direct access to the surface , any soil that may have 
been formed there soon disappears In such situations, until 
vggetatior has again spread itself, all the earthworms that cuuld 
congregate there would only add to the decaying auimal matter, 
as live they could not, there being no food for them iu the 
absence of vegetation and othe: animal matter 


Bonnington, Midlothian JAMES MELVIN 





I INCLOSE an except from NATURE of January 3 (p 213), 
which I saw in one of cur daily newspapers ‘lhe obseivation 
there made ıs correct as to the absence of earthworms in the 
region mentioned, but the reason as-igned 1s, I thmh, incorrect 
It 3s well known to settlers on virgin soils m this country that 
in the first tillage of tke ground they will see no earthworms 
This 1s eqgally the caf: whether they settle upon parie land 
which has been swept annually by fires, or upon wood land which 
has been cleared for cultivation and which has never been burned 
over Even in the natural meadows called ‘‘ beaver meadows,” 
which one will chance upon ın an otherwise completely forest- 
covered region, one will at first find no sign of the earthworm 
Some sluggish stream ıs dammed by a colony of beavers, and 
the land flooded 1s cleared of trees by them Alluvial deposits 
accumulate, and when the beaveis have been killed or driven 
away the dam is destroyed by freshet., and the little stream 
regains 1ts former dimensions, while the flooded ground, drained 
naturally, becomes a meadow covered with wild grasses nourished 
by rich depths of soil But, until settlement and tillage by man, 
there 15 no trace of earthworms even in these most favourable 
locahties At first they are found about the stableyard, then 
in portions of ground enriched by stable manure, garden or 
meadow, till at length they may be found ın all soils, either those 
culuvated or those pastured by domesticated animals 

For year I have been accustomed to go to Mukoka, in the 
Canadian Dominion, for shooting and fishing This section is 
a wooded w&derness with numerous lakes and streams It 15 
still Governmental wild land, and in part unsurveyed for settle- 
ment The frontier settlers there tell me that until a place has 
been inhabited for five years it 15 useless to search for the earth- 





wosm Hy F WALKER 
8, East Thirtieth Sheet, New York City, USA, 
March 5 
The Remarkable Sunsets 7 
THE Plowing extract from a letter written at Auspakı, pio- 


vince of Vitebsk, Russia, may be of interest. — 
“t February 26 (Old Style), March 9 

** February has been the coldest and the pleasantest month 
this winter, particularly the latter part of 1t, fiost from 5? to 
12° Reaumur, bright sunshine Now we have been able to see 
the roseate sunsets, which for at least three months have been 
hidden by clouds We are, however, so accustomed to brilliant 
sunsets here, that we might not have 1emarked them if our 
attention had not been directed to them Here, generally, when 
the sky ıs clear and the fiost severe, the eastern honzon is a 
musty blue, above which 19 a rosy streak melting away into the 
clear blue above But these latter sunsets have differed from 
that ina great measure ‘Lhe west has often been blood-red 
and the eastern horizon has been iosy, not so much ma 
streak but in patches, which have sometfmes been visible over 
head At the begmning of the month I was in Riga, and 
found the river open below bridge, indeed, the navigation has 
not been closed the whole wintei, Snow there was none in 
Riga, and I saw them carting the most miserab'e 1ce for the 1ce- 
cellars , 1 think it was little more than six inches thick We 
have been favoured here, we have retained our snow, and have 
had, and still have, good sledge roads We filled the 1ce-cellar 
the day before yesterday, and the 1ce was more than a foot in 
thickness » J M HAYWARD 

Sidmouth, March 24 





THOUGH we are no longer favoured with the gorgeous sunsets 
which marked the autumn and early winter, yet two phenomena 
are still frequently v.sible which seem referable to the same cause 
as those splendid disjSlays . 

The first 1s the unu:ual whz¢e glow im the western sky before 


sunset which was an almost constant precursor of the brilliant 
and long-continued coluuring of the past months It was very 
marked on November 8, the occasion of the first remarkabie 
sunset, and it 1s still to be seen on almost any fine evening 
before the sun sets, though it 15 no longer followed by the moie 
striking phenomena 

The second is a decidedly unusual øz” Unge occasionally 
visible fo. some ten to twenty degrees round the sun when. 
shining m a somewhat hazy shy, the colour being brought out 
with great distinctuess 1f light cumulus cloud happens to Le 
pa sing across it I first observed it about 1 pm on Sunday, 
March 2, and it was very marked last Thuisday (20th) between 
IO and ira m, and again oi Friday (21st) between I and 2 
pm, as wellas on one oi two other days which I have not 
specially noted 

May not both be due to the gradual subsidence to a lower 
level m our atmosphere of the particles which at a higher eleva- 
tion caused the wonderful colouring of the past months ? 

Hampstead, March 24 BWS 


P S —Since first writing the above, I see ın NATURE that it 
was from Maich 1 to 3 tbat the fall of dust was noticed at Kil- 
creggan — Wiiung from the neighbourhood of London, it may 
be as well to say that the appearance 1s wholly different from 
any effect of London smoke (with which I have been familai 
for nearly fifty years) both ın colour and in bemg produced at a 
higher level than that of ordinary clouds. 





* Curious Habit of a Brazilian Moth” 


In Nature for May 17, 1883 (p 55), appeared a letter 
entitled as above, by Mr E. Dukinfield Jones, ın which the 
author stated that he had observed a lind of moth m Braal 
engaged in suclimg up water in large quantity through its 
proboscis J may say that this strange habit ıs not confined tu 
Panthera apardalaria, as I have observed tne same thing in two 
species of butterfly (Pagiio orizabvs, B , and Appias saba, F ), 
and imagine that the phenomenon ıs by no meaus rare ‘Lhese 
two butterflics are very common by the sides of streams and 
damp places on the Ankay plain 1n Madagascar 

One morning while sitting by the side of one of these stieams 
I noticed the Papilio, which 1s an insect measuring about four 
inches from tip to tip of its wings, resting on the wet bank , and 
wishing to procure 1t as a specimen, I approached 1t as gently as 
possible, the creature bemg apparently so absorbed in what it 
was about as to be totally unconscious of my proximity to 1t 
Wottcing strange and unaccountable movements—sundry jerks 
aud probings with its probosuis—I quietly sat down near it to 
watch it moie closely I observed that every second or two a 
drop of pue liquid was squuted (not exuded merely) from the 
up ofitg abdomen I picked up a leaf that was lying near, and 
inserted the edge of 1t between the insects body and the ground 
so as to caich the liquid Unfortunately I had no watch with 
me at the ume, noi means of measuring liquids, but I reckoned 
that about thuty drops were emitted pei minute I held the leaf 
for about five minutes—as nearly so as I could 1eckon—and at 
the end of that time theie was caught 1n 1t about a saltspoon full 
of what seemed to be pure water, without either taste o1 colour 
After watching the butterfly fo a time, I seized it by the wings 
between my thumb and finger: with the greatest ease, so utterly 
lost did ıt appear to be to «hat was going on near 3t 

In another spot I saw as many as sixteen of these lage butter- 
flies within the space of a square foot, all engaged in the same 
strange action Some of them emitted the liquid. more frequently 
and in greater quantity than others , aud one of them squnted 
the liquid so as to diop filly a quarter or a third of an inch 
beyond the pomt on the ground perpendicular with the end of 
its body It was at this spot that I saw the second of the butter- 
flies alluded to also engaged ın the same curious proceeding 

Antanana1iyvo, Madagascar, January 3 R BARON 





* Representation of Students 


THE students in residence at Girton College are indirectly 
iepresented by the members elected by the ‘‘certificated stu- 
dents,” but cannot themselves, whilst they are ın the condition of 
undergraduates, elect a representative on the governing body 

The College Hall of Residence has advanced one step furthei 
an the same direction by offering dnect 1epresentation to students 
ın residence, and it 1s this new depaiture which wes mentioned 
in NATURE (vol xxix. p 388). 
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Ever since the establishment of Girton College, students ın 
residence have valued then prospective right to have a voice in 
the management more dearly than would generally be credited, 
and have held that Girton stood first among colleges for women 
partly because 1t conferred this dignity upon its students 

But the dignity conferred by the actual enjoyment of a privilege 
exceeds that conferred by a prospective right to the same 


privilege ANOTHER CERTIFICATED STUDENT 
OF GIRTON COLLEGE 
- “ Suicide” of Black Snakes 


IN NATURE, March 13, p 452, Mr Edwaid Hardman, 
Government Geologist of Perth, West Austialia, mentions an m- 
stance of the suicide, by 1ts own venom, of a black snake The 
snake had been wounded, and, the wounded parl baving been 
attacked by black ants, ‘it instantly turned short round and hit 
itself twice on the neck with seeming determination, 1n less than 
one minute it was dead " Mr Haidman believed the death to 
be due to its own venom 

He records further instances, which though he had not wl- 
nessed himself, had been related to hun by those who had wit 
ne sed the facts 

I believe it to be a generally accepted opinion among thanato- 
phidiologists that, from what 1s known of the virulent properties of 
snake-poison, though fatal to man and othe: living beings, 1t 1s 
innoxious in its effects to serpents of like nature — Sir Joseph 
Fayrer, a great authority upon this question, has said **Strange 
to say—and this to me 1» one of its greatest mysteries—2 snake 
cannot poison itself or one of its own specie-, scarcely its own 
congeners, and only slightly any other genus of venomous 
snake, but it kills innocent snakes quickly" (addiess on “The 
Nature of Snake-Poison," delivered at a meeting of the Medical 
Society of London, January 28) 

The glands which secrete such venom draw their secretion 
from the blood , that blood, therefore, must have within itself, 
as part of itself, the elements which constitute its virulence, and 
cannot therefore be injuriously affected by a further introduction 
of these elements Their presence in the blood gives to this 
vital fud a power whereby an immunity 1s obtained, somewhat 
similar to that which vaccination and syphilisation give to human 
beings, and which the vaccmation of the cultivated virus of 
anthrax, of rinderpest, of foot and mouth disease, gives to 
animals 

It may, however, happen that the climate of Australia has a 
special action producing effects different from those observed 18 
India, and, 1f so, requning close investigation and study 

The question becomes an interesting one, and, if philosophi- 
cally prosecuted, may elicit facts which would give to this 
instance of venom envenoming itself a significance and an 
established position 1n the history of natuial science 

JAMES DONNET 





Unconscious Bias in Walking 


THIRTY oi more tests in walking, with ciosed eyes, on a 
nearly level lawn lightly covered with newly-fallen snow, gave 
the following result; —My na'ural gait, in which I step a half 
to three-quarters of an inch futher with my right foot than with 
my left, always produced a shaip curve tothe 1ight Whenever 
the step made by either foot was about three mches greater than 
that made by the other my course «as substantially straght A 
curve to the left always resulted when eithei foot stepped more 
than three inches further than the other Unnatural toeing out of 
either foot did not change the result My right arm 1s three- 
quarters of an inch longer than my left, but my tegs are of equal 
length Both limbs on my right side ale stronger and more 
skilful than those on the left When but a single action 1s 
required, it 15 my right arm or my right leg that prefers to perform 
1t. When two actions are necessary, the right side chooses that 
requiring the greater skill, leaving to the left the plainer work, 
regardless of the power demanded by it Thus, in*mounting a 
horse, or leaping across a ditch in the ordinary manner, I spiing 
trom the left foot , yet 1f I am to land on the foot from which 1 
start, I can hop higher and farther with my right leg I can 
also lift a greater weight with 1t ,» and can lower myself to, and 
raise myself fiom, a kneeling position with the right lez alone— 
a feat impossible for me to perform with the left In my case, 
at least, hg division of labour ıs decided by skill, and not by 
strength he e facts, considered in connection with the further 


observation that in walking the foot which for the time being 

supports the person does not rock mto a pushing position until 

the other foot has completed its forward motion ard 1s ready to 

drop to the ground, incline me to the opinion that walking 13 a 

reaching rather than a pushing process Perhaps photography 

may help to decide this point. J E SMITH, 
New York, March 10 


Recent Weather in North America 


THE 1ce-storm, as we call it, which-we have lately§$:xpertenced, ` 
seems to call for a permanent record, It began at about 4 pm 
on the 7th inst , and until 12 noon of the following day there was 
a constant drizzle or rain, the thermometer being a few degrees 
below the freezing-point The amount of the 1ainfall at the 
surface of the ground was 1 10 inches As the rain fell upon 
the trees ıt soon formed a coat.ng of ice upon every exposed 
branch and twig, and. this grew thicker eand heavier until sap- 
Ings were bent to the ground and large branches w &e broken 
fiom many trees over a wide area of coutry The wind blowing 
gently from the north, the coating of 1ce was much thicker on 
that side of each twig or branch Fences were decorated with 


«| long icicles hanging at a decided angle towards the scuth 


Telegraph wires were so heavily loaded that many fell, and 
some of them, besides the coating of ice, had a most cuiious 
decoration 1n the shape of little icicles hanging about two inches 
apart, some of them appearing horizontal, and some (it 1s said) 
actually pointing upwards The storm is reported as having 
extended over an area of some 20,000 square miles It was not 
immediately f.lloued by a thaw, which might have relieved the 
trees of then load , a gentle precipitation, partly of snow and partly 
of sleet, took place at intervals from 5 p m on the 8th till enly 
m the morning of the roth, the temperature remaining below 
freezmg The view on the roth, when the clouds broke away 
and the sun shone on the trees, was beautiful beyond description, 
but the most remaikable effect was that produced by the moon- 
light on the evening of that day E 

In order to gain something like an accurate idea qf the amount 
of 1ce which had fiozen on the tices, I made measurements of a 
number of twigs taken from the extremities of branches, m order 
to compare then diameter in their natural state with that they 
had when covered with ice Some of the figures may bg of 
interest One twig II of an inch in diameter was anlage! to 
73, another of the same size to 84, one of 12 inch diameter 
measmed 84 with its ice covering, and another of 12 inch 
measured I 03 , one of 18 diameter had become 1 21, an l one 
of 21 had become 107 The largest ratio of increase which I 
found on a tree was in the case of a twig 09 of anyinch m 
diameter, which had attained to 97, having gamed ne@rly nine 
times its o1igmal diameter, But some upriggt stalks of weeds 
standing about eighteen inches above the ground gave still largei 
proportional measurements One 5/100 of an inch m diameter 
now measured 87, and another of 4/roo of an inch mea- 
sured *85, having increased its diameter by more than twenty 
times 

I made another estimate of the quantity of ice on the trees by 
breaking the ends of some branches fiom an apple-tree and 
weighing them with and without the ice that coated them It 
appeared that wood which weighed ten ounces was carrying 1ce 
which weighed six' y-nine ounces 

Perhaps 1t should be noted that the ice did not freeze on the 
twigs or stalks so that the cioss-sections would be exactly 
circular, and that the measurements made were those of the 
largest diameters 1n tAe several instances T 

Prof Biocklesby writes to the papeis of a similar storm many 
years ago, when a piece of branch. weighing four ounces carried 
four pounds of ice SAMUEL HART 

Trinity College, Hartford, Conn , March 11 





EDUCATION IN THE UNITED STATES 


A SUCCESSFUL effort made to meet a strong desire 

that this Report should be brought out sooner enables 
us to call attention to ıt in less than twelve months after 
the last, but, as m material food so in the case of the 
many repoits embodied here, thorough digestion has been 
essential n 


1 “United States Report of the Commissioner of Education for the, Year 
1881” (Washington Gcvernment®Printing Office, 1885 ) 
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An additional interest, moreover, 1s lent to this Report 
by the working up of the information supplied by a Com- 
pendium of the Census of 1880 Here are given very full 
particulars of the changes in distribution. of population 
dusing thé last ten years, and of the amount of education 
still required by its various classes 

As to the former we may mention in passing that the 
Report calculates that more than half the English-speak- 
ing people qf the earth live now in the United States, 
which in size and population has become the fourth nation 
of the world Rather more than one-eighth, six and a 
half out of fifty millions, of its habitants are immigrants , 
and a singularly similar proportion exists between the 
coloured and the white population Emigration ıs a 

„Stream westwards, not only across the Atlantic but across 
the contingnt of Amefica ^ While 1,211,000 of the popu- 
lation of the State of New York weie Immigrants to it, 
882,000 had emigrated from it Nearly 10,000,000 out of 
43,000,000 of natives had moved from the States of their 
birth to other States. It would seem to an Englishman ın his 
own land that this “ unsettled ” state of the country must 
loosen all the feeling of attachment to the soil suggested 
by the word “ home”, but t must, as the Report describes, 
tend immensely to consolidate the widespiead territories, 
and it certainly suggests the fairness of the great work 
of education being made a national and not a State 
function 

Of the emigiants from Europe there weie twice as 
many fiom Ireland as from Great Britain, but the Irish 
were equalled 1n number by the Germans alone, and the 
total Teutonic immigration in proportion to that of Irish 
was as 40 to 18 “The preponderance, therefore, of 
Celtic methods and ideas among our immigrant popula- 
tion 1s at angend, at least for the present The German, 
Scandinavian, and Buitish elements will exert an ever- 
increasing Teutonic influence, and will form a strong, 
steady, and sensible influence to counterbalance the 
volagile and brilliant qualities of the Irish $lood Not 
the least among the attractions which have drawn 
to America the Swedes, Danes, and N orwegians whose 
steady industry and stalwait vigour is felt with ım- 
mense effect along the northern bordei States and Terni- 
tories, are the schools, to which they give their hearty 
support ¢ In these schools they find less of class educa- 
tion in America eyen than in Germany, where the children 
are separated, the high fiom the low, the rich from the 
poor, at the entrance into the school-100m , instead of the 
social intercourse, the common interest, the mutual enjoy- 
ment which may be the result of the American public 
School" Nor is all the advantage to the immigrant only 
“The influence of the Germans has been exercised in 
behalf of better methods of primary insti uction, thorough 
tammng, and high standards in the intermediate and 
higher grades, the introduction of the German language 
into the schools, and science training, especially as 1e- 
lated to the development of our internal resources" 
Much do we want more of a similar element in England ! 
Much information 1s condensed in sifteen diagrams or 
outline maps showing at a glance various results of the 
census 

A list is given of 251 “ cities," towns, that 1s, containing 
over 7500 inhabitants Belonging to these are— 


17 per cent of the population, 
26 5. 3; daily attendance , 
33 25 3; annual school income , 


49 » » School property 


Nothing can speak more strongly than the above figures 
of the advantage to education afforded by the concentra- 
tion of population such as is the case ın England Even 
in a country where the rural population forms five-sixths 
of the whole, and 1s felt to be of vastly greater 1mport- 
ance than it ıs in E*gland, oidy one-half of the school 
property and two-thirds of the income is devoted to them, 
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whereas, to secure equal advantage to the scholars, these 
proportions ought to be more than ieveised As it IS, à 
rural school and an ungraded school are almost synony- 
mous, and more exact reports from each State of their 
efficiency and means are strongly urged, and their want 
of trained teachers regrettea But even in the cities the 
population keeps ahead of the provision of “ sittings,” 
till New York already 1equires over 50,000, and Brooklyn 
and Chicago over 30,000, more than their present supply. 
The latter has been driven to the certainly unhealthy 
practice of * double divisions," teaching, that 15, One set 
of children after another within twenty-four hours Very 
far, therefore, are these large cities from carrying out the 
suggestion here quoted from the London School Board, 
of providing schools beforehand for increasing population 

The excess of female over male teachers has become a 
national characteristic, and our Report accounts for it 
not only by the superior attractions of pioneer life for the 
men, for it 15 the case even 1n States where men largely 
preponderate , but also by the industry and intelligence 
which have become the inherited tendencies of the women 
of the Northern States In the colleges, accordingly, we 
note that Just over ten thousand women are being co- 
educated with men, and “ the experience of these institu- 
tions shows that co-education is entnely practicable, and 
1s recommended by their officers upon considerations of 
economy, its agreement with the conditions of family 
hfe, and its practical results’? The equal capacity ot 
women with men for higher education, our Report asserts, 
has been conceded both in Europe and the United 
States, and it quotes elsewhere the large increase of 
female pupil-teachers ın England compared with the 
corresponding increase in males Extra care has been 
given to the reports on this subject, both on account of the 
attention directed from other countries upon the United 
States and also because it may well form a standard of 
social progress But the “ meagre wages" of which the 
Report speaks are illustrated by the fact that even in Penn- 
sylvania, where excellent provision is made for the ex- 
amination and appointment of teachers, the aveiage 
salaiies for men were about 40/ for the six months! teach- 
uf required in the year, and 33/ for women, while in 
Alabama the average was only 207 A lai ge increase in 
the number of female students at the-normal colleges 
shows, however, that these wages are not to be spurned, 
if they do not attract the highest talent desirable All 
Bills introduced into Congress agree in providing that a 
large pait of the national aid proposed shall be applied 
to the increase of teachers’ salanes It would seem, 
however, that the difficulty of the thinness and dispersion 
of the population causing schools to be small, and there- 
fore education per head costly as well as inefficient, 15 
rather increased by an unwise feeling of independence 
which objects to be joined with neighbouring. districts, 
even where distance allows it To gratify this same feel- 
ing, also, the State Government, after laying down wise 
and complete rules, has left in some cases to the school 
authorities and to the people themselves in each city or 
town, the whole practical control of the work Itis like 
passing an Act of Parliament without making it the duty 
of any body of men to see that it 1s enforced A State 
supervision i$ a step towards centralisation, which 1s, no 
doubt wisely, 1ecommended strongly by our Report 

The desirability that curriculums should be laid down 
by the centgal authority 15 quoted as the experience of tke 
world, and of Belgium particularly, where, whenever the 
schools have followed definite programmes, progress has 
been marked, while 1n schools 1n which the whole matter 
has been left to the teachers 10utine has prevented it 

The long recesses, caused in a new country by the 
scarcity of labour during harvest times, so shorten the 
educational year that while on the one hand ıt 1g felt that 
not enough is provided for in the curriculum. of most 
Schools, on the other hand, time is too short to allow the 
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effective teaching of what 1s already there. The Repoit 
remarks that it 1s impossible to examine the various 


courses without being struck with the general neglect of | laws of health Of all agencies th 
schools would | do most 
' A gymnasium, 
effect of | sanitation are urged as invaluable to teachers, and it 15 to 


elementary science , adding that “the rural 
seem to be favourably situated for the study of 
some of her vaued aspects The well-known 
such study upon the mind, its v 
individual, and its relation to 

thought, are so many reasons 


nature 1n 


for its introduction. into 
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we 


alue as a resource to the | 
the tendency of modern | of knowledge w. 


| 
these courses ” | 


The higher classes, we are told, are working kaider at 


the schools, but the key to the repcrts from so many! 


States in which population as well as cost and efficiency 
are said to have increased while attendance has not, evi- 
dently ıs that a class ıs rapidly imcieasing in Amer.ca 
now who make no demand for education and do not 
appreciate it The chief of the four 1ecommendations 
with which the Report ends 1s the appropriation of more 
national land for the pui poses of education in impoverished 
portions of the country Yet the special reports of New 
York and Connecticut show that Ignorance ıs not caused 
by want only for the reduced attendance 1s accounted 
for by commercial prosperity and demand for labour, 
during which a hard-struggling population 1s tempted to 
forsake school in order to earn money 

Maryland reports great illiteracy among both blacks 
and whites, and shows a decrease in everything except 
expenditue North Carolina 1s much more satisfactory, 
partly through the help of religious bodies, who are 
making great efforts for the benefit of the negio, whose 
education remains the difficult question of the United 
States More than half as many more black children are 
uneducated in the whole Union than white childien 
Fiom the Report it 15 evident that many of the Northern 
States feel that they aie already heavily taxed for the 
support of their own schools. Yet their wealth is im- 
mense compared with that of the Southern States, the 
Report quotes personal property and real estate as two 
and a half times greater per head in the three States of 
New York, New Jersey, and Pennsylvania than it 1s ın 
the south. Again, it ıs a small class in the north that 
does not appreciate education, but in the south not oly 
1s the negio himself careless about it but there 15 often to 
be found among the whites a bitter hatrec of the educated 
black Itis absurd to leave a difhcult and costly matter 
like his education in the hands of his late masters, and 
expect them to both do it and pay fori, and the only 
practical method is, as our Report 1ecommends, for the 
nation to establish and maintain good schools ın the face 
even of hosthty In some places where the Peabody 
Fund ıs pushing the work on, the negro ıs better cared for 
than the white child, but its administrators cannot under- 
take the education of a whole people 

The endeavour to make elementary science a feature 
of the higher grace schools has revealed the same 
difficulty as has been poimted out at home, viz the 
lack of teachers piepared to give the instruction 
“The hfeless routine of memorised recitations 1s worse 
than useless in science It paralyses the faculties by 
which the facts of science aie apprehended, and ren- 
ders true progress 1mpossible This ıs a matter de- 
manding attention 1n normal schools" In a few cities 
special means have been provided for meeting the emer- 
gency In Boston, courses of lectures were given success- 
fully by the professors of the Institute of elf echnology 
upon different brar ches of natural science, designed to 
meet the want of teachers , and a similar course before 
the Teachers’ School of Science. on physics, zoology, 
botany, and geology, were «well illustrated by experi- 
ments and specimers, and attended by 400 teachers, the 
entire expense being borne by twoladies The Lawrence 
Scientifics School, Havard Univesity, teackes all the 
principal sciences experimentally, students teg assisted 
also by scholarships Many women in the normal col- | 


| March 27, 1884 








ecial attention to them A 
ded to be taught there is the 
ese normal schools can 
to prorrote tke systematic training of the body 
tke study of physiology, hygtene, and 


leges are now giving sp 
branch specialy 1ccomraen 


them that we mu:t look ın some measure for the diffusion 
th 1eference to the laws of health A 
Schrodt 1s made, almgst equal to 

leaves school " ought to be 
The laws of health should 
ds of children as the rudi- 
We are glad to note in 


quotation from Dr 
saying that every boy when he 
either a fool or a physician ! 

be made as famihar to the min 
ments of language and numbers. 


' Prof Hitchcock’s report on college hygiene that he 1e- 


commends simultaneous care of the digestive organs 
with relaxation of mental effort, rather than viglent exer- 
cise, for students A lager number of the training 
schools report laboratories, museums, &c, and the 
Bureau urges the usefulness of an educational museum 
fom which it would c.rculate illustrations of the most 
improved apphances 

Passing to more specialised education, hardly any 
schools have increased 1n every way more than commer- 
cial and business colleges, there were one-fourth more 
establishments and scholars than in the previous year 

Kindergaiten schools had more than 60 per cent more 
scholars. ‘They may well be supported if they carry out 
all that their programme lays down, which includes, and 
indeed places foremost all that ought to be the work of 
home, and uses the word education in its very widest sense. 
The training described in the normal kindergarten schools 
surely must wonderfully assist all the students in their 
future duties as motheis, and an orphan ithe care of 
one of these schools, many of which are cgrried on as 
charities, 1s hardly to be pitied ! 

Two fewer colleges, but more property and greater 
teaching power, with 3000 mote students, shows that the 
multitude of these institutions in the United States 15 heing 
checked by natural selection, while greater efficiency 18 
found ameng the surviving fittest Much interchange of the 
inhabitants of the various States to the Universities of 
others takes place Theres happily hardly any local feeling 
in favour of attend.ng a college in the student's native 
State, and there could hardly be a more unify $g action 
upon a population lke that of the United States than this of 
students meeting from all points to disperse again and 
take influential positions ın all quarters 

At Harvard College the Piesident remarks that the 
sc.entific turn of mind 1s comparatively 1are among the 
young men who enter the college, a large majority of the 
students preferring languages, metaphysics, history, and 
pontical economy to mathematics, physics, zoology, and 
botany—rerhars the result of the traiming in the secondary 
schools But studies made toa great extent elective have 
not led tothe choice of those requiring least effort Many 
more selected scientific subjects in their senior than in 
their jumor yeas At Columbia College geology was 
elected by every member of the class, and astronomy by 
all but one About three-fifths selected chemistry, two- 
fiftns philosophy, and one-fifth political economy Studies 
are thus selected in harmony with tastes and proclivities, 
and pursued with interest and satisfaction “The mental 
discipline incident to the study of chemistry especially 
entitles the science to take a place among advanced 
courses of study, a truth recognised by many collegiate 
institutions, both by giving the science increased atten- 
tion m fixed courses, and also by placing it on an equality 
with classical and mathematical studies when the elective 
system has been adopted ” 

Well worthy of the attention of all friends of technical 
education in Énglagd are the numerous efforts to carry 
out the same desirable encs in the United States A 
schcol of applied sciencé bas beer? orgamsed at Cleve- 
land, Chio, for this purpose." The course of study will 
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be four yearsin length One half the time will be spent 
in & careful study of mathematics, chemistry, physics, 
modern languages, and the methods of scientific research, 
the other half in professional studies 1n some department 
of dpplied science, as mechanics, in which are unfolded 
the laws of natural forces underlying processes and 
existing ih materials Mathematics has given the iules 
of calculation, drawing, a skill of eye and hand, and 
shop-practic® familiauity with actual labour accurately 
performed" Fourteen similar institutions during the 
last ten or twelve years have been started, but ın all of 
them, as may be expected 1n a new country like America, 
the great demand is for knowledge in the arts of working 
wood and iron , the former 1s taught from felling the tree 
to cabinet-making, ang since little of such work can be 
done without the aid of the companion art of workinz 
metals up into tools aad machinery, they are, in varying 
proportions, taught together in nearly all Several 
schools 1eport that the ttme—in some cases two after- 
noons a week—assizned for shop-work did not diminish 
the intellectual tasks required Rather less ambitious in 
its aims, but excellently practical, is the Worcester 
County Free Institute, founded by some gentlemen of 
wealth for the training of boys for the duties of an active 
life, broader and brighter than the popular method of 
learaing a trade, and moie simple and direct than the 
so-called libeial education? The education theie 1s 
biased on mathematics, living languages, physical sciences, 
and drawing, but the distinguishing feature 1s the method 
and amount of practice in a machine-shop A manual 
training school also at Boston and a school for miners 


to every man’s house being his library , while in England 
the exactly reverse co iditions of costly books and closely 
packed population must make free libraries a most con- 
venient arrangement Yet in the United States seventy- 
one additional libraries with 178,000 volumes were started 
in 1881, making up nearly 4000 libraries with 13,000,000 
volumes ‘‘The true aim in the administration of these 
libraries should be to make the books 1n them accessible 
and useful to the greatest number of readers The time 
has passed when the preservation o^ a library was the 
chief end of its economy Methods of arranging, classi- 
fying, numbeiing, and chaiging books affect materially 
the usefulness of any collection” It well deseives con- 
sideration whit an influence foi good or for evil 4000 
hbiauians guiding the tastes of their readers to one or 
othe: class of literature may have A further step also 1s 
being taken in many places — Librarians and the trustees 
of libiaries generally are trying to cooperate with teachers 
and parents both in selecting and supplying literature for 
tle young, the librarian and the schoolmaster together 
choosing a number of volumes from the main library to 
be circulated at the discretion of the latter among his 
scholars 

An interesting matter for discussion is the piinciple 
agam laid down by this Report 1n its remarks upon the 
defective classes, that those deficient in natural powers, 
as the deaf, the blind, have as good a 1ight to their edu- 
cation as those with a sound mind in a sound body, that 
it is a duty and not a charity to educate them effectually 
The necessity of a technical" education also, in thar 
case, 26 teaching them a trade as well as “letters” is 


and mechanics of a little lower grade still at Drifton, Pa, , clearly urged This is carried also with success in sone 
are schools 1n each of which an increasing proportion of | cases as far as a college education, and the lite President 


time 1s devoted to technical subyects, in the latter entirely 
free 


On the whole, nevertheless, with seven and a half | more capable men to the State 


million dollars bsqueathed for educationa] purposes 
durif& 1831, our Report regretfully remarks this year 
that the * claims of science do not seem to be sufficiently 
iegarded by the benefactors of learning” While these 
various schools of science have increased in number 
slightly, and teachers and pupils by about one-tenth, 
schools of theology, though similarly increased in number, 
have lost*one-tenth of their pupils. 

Like the highew collezes, the schools of liw have 
fallen off in nu nber, but they contain more pupils The 
influenze of their work as affecting all future legislition 
in the States, and therefore the importance of their pupils 
being grounded in the science of legislation and not 
learning it in offices only by the rule of thumb, is wisely 
urged Here it is history which 1s chiefly required to un- 
derlie technical" training Still more must every one 
feel the necessity for a high moral as well as mental 
standard ın a profession that has in these days gathered 
such despotic powers to itself 

Many weighty remaixs, similar to those we refered to 
list year, on the insu ‘ficiency of the medical course of 
study, are to be found in this Repoit The necessity of 
elevating the standaid of medical education 1s universally 
admitted, and a general improvement to some extent 1s 
noted It is evidently entirely ın the hands of the Uni- 
versittes, for themselves 1eoort that, where the stand ud 
has been raised, students have by no means fallen off, 
but the reverse, ant medical men know well that where 
diplomas differ in standard, the highest are well worth 
woiking for The importance o^ the degree to th's pro- 
fession 1s also shown by more being taken in medicine 
than ın anything else, and more ın medicine and science 
togethet than ın letters, 1 ow, and all other subjects 

On no point doe. England show to such disadvantage 
by the side of the United States as 1a the matter of free 
libraries  Itisthe mgore inexplicable because the mar- 
vellously, not to say unfairly, cheap hterature there, 
together with the scattered habitations, would each tend 


Gaifield complimented the authorities of the Deaf-mute 
College at Washington upon their presenting so many 
This 15, in bare fact, true 
of the college's work, but, like the view taken of much 
benevolent work, it seems to forget that the same amount 
of power bestowed upon better material would have done 
much more for the State, and that this better material is 
never scarce Itis taking much safer ground to base it 
upon benevolence which, like the * quality of mercy,” will 
bring a blessing also to the giver 

Thee are fo irteen institutions for the benefit of feeble- 
minded youth Our Report pleads for them that money 

. 

spent on tbeir education will be more productive than 
that speat on lunatics The census of 1830 1eports 76,895 
idiots and 91,997 insane. Inquiry into the cause of such 
large numbers ın a country where oveicrowding ought 
not to be necessary, and the fact that 14 per cent of them 
had a weak-minded parent and 20 per cent a weak- 
minded relative, raises a doubt as to the good in the long 
run of 1elaxing the natuial check to the survival of the 
unfit That 33 per cent of the parents are addicted to 
drink ıs, ala 5, a too natural explanation to us in England 
There can be no doubt that ıt would be not only wise State 
economy, but ıt would bring very valuable scientific evı- 
dence upon the most home-reaching of subjects ‘‘to 
attach to all appropriations for charitable purposes an 
enabling clause that institutions. disbursing this charity 
should contribute to the common wealth, in as precise a 
form as possible, statistics of the origin. of the evils they 
affect to relieve ? 

Reform schools on the excellent plan of the celebrated 
Michigan ome at Coldwater are increas:ng in number, 
and one for females also has been opened in this State at 
Adrian, and while the argument from benevolence 1s 
even stronger for their inmates than for the weakminded, 
the economical objection 1s far weaker, as the motality of 
colonies like Botany Bay shows that moral infirmities, 
when not carefully cultivated ın gaols and prioons, aie not 
so deeply set Again, while natural checks have a tend- 
ency to eiadicate weak mental powers, they act much 
more slowly, 1f at all, in crowded cities against diseased 
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morality  Itis therefore the more necessary to expend 
money and labour upon the victims of the latter, as 1s 
the special arm of the New Jersey State Reform School 
The high aim of the Female Industrial School m this 
State 1s “to make it such a home that any parent having 
a wayward daughter may with confidence have her com- 
mitted for reformation with the assurance that her sur- 
roundings wil be of an elevating character” The usk 
of putting a premium upon vice 1s easily guarded against 
where private feeling 1s not allowed to rule 

The system of public instruction in Ontario (Canada) 
1s so highly approved and has been so successful that a 
detailed account of its principles and organisation 1s 
given here , and the lucid, concise résumé of the work of 
other countries supplied in this United States Report 
would be valuable to many a reader in Europe who has 
not the time or the taste to go through the moie lengthy 
documents published ın his own country. WO 





PATHOLOGICAL ANTHROPOLOGY 


A NEW and important departure ın anthropological 
studies 1s taken by Prof Klebs of Zurich in a paper 
* On the transformations of the human race as a result 
mainly of pathological influences," read at the recent 
meeting of the Swiss Scientific Association at Freiburg, and 
of which we give the leading points Hitherto pathology 
can scarcely be said to have been seriously considered 
at all in the speculations of anthropologists on the evo- 
lution of the fundamental human types Monogenists 
especially, deriving all from one primeval stock, bave 
sought an explanation of present varieties mainly in out- 
ward causes, such as diet, social habits, climate—in a 
word, the environment Now the learned Zurich professor 
attempts to refer existing varieties 1ather to zzward causes, 
without of couise pietending to deny that these may 
themselves ultimately to a large extent depend on external 
conditions 
Prof Klebs starts with the assumption that the form of 
the human body cannot be endowed with greater elements 
of persistence than other varieties of animal species, whych 
may be modified either naturally or artificially, as, for 
instance, by stock-bieeders Thus, by the laws of here- 
dity, individual characteiistics may be blended together, 
and give rise to new forms within the several specific 
groups The intermingling of races amongst civilised 
peoples tends in this way, not to universal uniformity, 
but rather to an endless multiplication of forms But, 
besides heredity, these results may be brought about by 
ether influences which make themselves felt, especially 
during the period of growth, and 1n a less degree in later 
years Such are the deformities associated with certain 
pursuits, the typical and special characters of certain 
social cncles, the aristocratic, agricultural, and other 
types, famihar examples of which are offered by the 
lettered, labouring, and criminal classes 
It may ne concluded from this decided tendency to 
variation that the bodily forms, like all other phenomena 
of the organised world, are subject to continual modifica- 
tion, that they are essentially plastic, sensitive to, and 
perpetuating the traces of all external influences Thus 
the Danish anatomist, Schmidt, finds that the numerous 
crania recovered fiom the prehistoric graves in Jutland 
and the neighbouring islands present the most varied 
anthropological types, ranging from that of the Neander- 
thal skull to those of foreign races, which can scarcely be 
supposed to have had any duect contact with the Danish 
aborigines 
But amongst the causes producing structural change, 
none, according to Prof Klebs, are more effective than 
pathological affections It 1s now well ascertained that 
the mosteprevalent ailments, and especially those of an 
infectious character, are of a parasitic nature, so that 
theirdiffusion takes the character of a struggle for exist- 


ence between two organisms Henceforth it becomes 
possible to study the action of these phenomena on racial 
and specific transformation 

But modern anthropology has approached ,this ques- 
tion only from one pomt It recognises that withif. a 
given population, limited to a defimte teiritory, typical 
features may be produced, such as those observed by 
Virchow amongst the Fiisians and by Ranke amongst 
the Bavarians Yet the former refuses td attribute to 
rachitis the flat shape of the East Frisian skull, although 
analogous deviations from the normal German skull are 
elsewhere also produced by rachitis A whole series, 
howevei, of pathological phenomena have been deter- 
mined which place in the clearest hght the connection 
between structural change and intgnal affections 

Cretin.sm at once suggests itself, the demain and 
nature of which are best defined by descrmeing it as a 
malady spread over the Central European highlands, and 
probably connected with the action of certain upland 
waters on the production of goitre It has been found 
that m Bavaria, Switzerland, and Austria these waters 
contain certain minute 1nfusoria, which, when introduced 
into the waters of disaffected localities, produce like effects 
on the inhabitants 

The bodily stivcture of cretins, resulting from a prema- 
ture arrest of the growth of bone, recalls in the most vivid 
manner tke descriptions of dwarfs handed down by popu- 
lar traditions Hence ıt seems not improbable that this 
degeneracy may at a given point have resulted in the 
formation of a definite, although possibly not permanently 
fixed, type A slight general influence of cretimsm may 
still be detected in many places, as in Sglzburg, and 
especially ın Pinzgau and Pongau, where the natives 
present a striking contrast to those of their «indred, who 
have been driven by pnestly intolerance to qut then 
homes and settle in the North German lowlands 

The opposite defoimity, that 1s, excessive growth of 
structure, is also met in upland regions, whei® its 
presence recalls the legends of giants who usually dwelt 
1n the same districts as the dwarts In fact the greatest 
irregularity in the length of the body occurs in the high- 
lands, although mountaineers are, on the whole, of shorter 
stature than lowlanders Thus the natives of Hasle, in 
the Beinese Oberland, and those of Elm, in the Wanton of 
Glaris, are above the average height. @his has suggested 
the theory of foreign immugiation, a theory, however, 
supported only by a few local geographical terms of 
somewhat Goubtful origin In reality this deformity may 
also depend on pathological causes At Elm a case has 
occurred of gigantic growth setting in at the late age of 
thirty-six and continuing till the death of the subject in 
his forty-second year Although we may be stillignorant 
of the first and true cause of this disorder, the existence 
of analogous cases in the same locality, the unusual size 
of the inhabitants, and the established fact of gigantic 
growth in highland regions, all seem to point at some 
subtle relation between such pathological phenomena and 
the nature of the soil They should perhaps be regarded 
as due to the action of organisms in the system, as has 
been shown to be the case with cretinism 

Another senes of pathological symptoms 1s associated 
with the development of the pigments, which have hitherto 
been considered as a salient characteristic of races A 
distinct relation has already been established between 
pigmentation uncer certain pathological conditions, such 
as the so-called ** bronze-skin,” and a morbid state of the 
supra-renal capsules Since then special attention has 
been directed to these organs, which would appear to be 
the chief centre of pigmentary development, It 1s now 
found that in the dark races, as among swaithy indi- 
viduals of the fan* races, the medullar portion of the 
supra-renal capsules ıs always pigmented From this 
remarkable caincidence it may be concluded that to the 
functional activity or sluggishnesse of these vascular 
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glands are due the changes so frequently occurring in 
the colour of the hair and of the other cutaneous organs 
Here also the pathologic action. passes step by step from 
its most aggravated forms toits lightest phases, meiging 
at fast in simple physiological functions The dark races, 
notably the Negroes, have had their origin in malarious 
regions, ‘whose influence generates in serious cases a 
deposit of pigment or melanosis, occasionally manifested 
under the ferm of black tumours The observations 
made by Prof Klebs and others in the Pontme Marshes 
and Roman Campagna, show that the malaria 1s caused 
by a certain bacillus developed in the soil of those dis- 
tricts Hence it may in this case be admitted that patho- 
logical actions of a comparatively mild form may exercise 
a modifying influence, on the structural development of 
man They should perhaps even be regarded as the true 
causes of thteevolutiore of human types 

However crude and even unsatisfactory these views, 
they will doubtless serve a useful purpose by directing 
attention to a hitherto neglected field of research They 
at all events reopen the whole question of the origin of 
human varieties, a question which cannot be considered 
as closed until monogenists and polygenists have recon- 
ciled their differences The author's theory seems so far 
to support the monogenist school, inasmuch as it tends 
to account for present diversity by naturalcauses, without 
the necessity of having 1ecourse to several independent 
centies of human evolution The weak point of the 
theory seems to be that these natural causes are them- 
selves confessedly of an exceptional character It re- 
quires us to believe that the human varieties were evolved 
under morhjd, that 1s, abnormal, conditions Before that 
conclusion can be accepted, ıt will be necessary to show 
that the norrfal conditions of climate, diet, and so forth, 
were inadequate for the purpose Unless this 1s done, 
the normal will probably continue to be regarded as, 
ceteris paribus, more efficacious than the abnormal 
causts, ^ A H. KEANE 





THE GERMAN EXPEDITION TO SOUTH 
GEORGIA 


"THE fgllowing 1s an abstract of the report of the German 
Mfteorologicàl Expedition which was despatched 

under the interna@onal scheme to South Georgia Island, 
inlat 54? S and long 37° W 

The Expedition, which was chosen by a Commission 
appointed by the German Government, consisted of the 
following members.—D1i C Schrader, chief, observer of 
the Hamburg Observatory, Dr P Vogel, sub-chief, 
mathematical instructor in Munich, Dr C von der 
Stemen, physician and zoologist, physician at the 
Charité Hospital in Berhn, Dr H Will, botanist, of 
the Forest Academy, Dr O Claus, mathematician , 
Herren E Mosthoff, engineer, and A Zschau, assistant , 
and a few sailors 

The object of the Expedition was to effect meteorological 
and magrretic observations, and to study the physical 
condition and the flora and fauna of the island, as well, 
as far as permissible, to observe the transit of Venus 
on December 6, 1882 

The Expedition arrived at Monte Video on July 4, 
1882, by one of the Hamburg liners, and left that place 
on the 23rd on board the German man-of-war Moltke, 
after having adjusted their instruments and obtained a 
few domestic animals 

After twenty days’ sailing the island was sighted, on 
August 20 the ship reached Royal Bay on the east coast 
On the shore preparations were at once begun for re- 
moving the metre-deep snow, and erecting the dwelling 
house, 11 X 8 metres, two smaller houses for the mag- 
netic observations, &n astronqmical observatory, and a 
small tower A house was also built for the cattle 

All the scientificanembeis, with the exception of those 


on the watch for reading the meteorological and mag- 
netic instruments, met daily in the work-room fiom 
9am to I2 noon, and from 2to 6 pm, to execute the 
scientific labours 

The instruments were read every hour, while the 
watches of the twenty-four hours were divided so that 
two members were on duty, the one from 3 togam , and 
from 3 too pm,and the other from 9am to 3pm, 
and again from 9 pm to 3am, and in this manner each 
member had two days’ watch in the week On the Ist 
and 15th of every month magnetic observations were 
effected every fifth minute, and for one how on these 
days every twentieth second But the labour was not 
found to be at all too heavy 

The lowest temperatuie registered was —14° C, and 
the highest on one single occasion 18° C, but the 
thermometer varied generally in all seasons between — 5° 
and 4-7? C, so that the difference between winter and 
summer consisted chiefly in the length of the days. 
@nce during the winter—in August—the phenomenon 
occurred of the thermometer during, with a heavy westerly 
gale, to 14° C. The westerly and partly south-westerly 
winds were, during the winter, the waimest, which was 
ascribed to the circumstance that these passed over 
mountains some 2000 metres in height protecting the 
station on one side, which made them “ Fohn-like ” 

The barometer readings varied between 715 and 
770mm The lowest 1eadings were never attended by 
violent storms , these occurred always quite unexpectedly 
when the glass stood at “fair” The force of the storms, 
which generally lasted twelve to twenty-four hours, and 
reaching the island seven to eight times a month, was 
calculated by a splendid Racknagel anemometer The 
tide was carefully measured by ebb and flood gauges 

Falls of rain or snow were very rare dunung the year, 
and the plateau surrounding Royal Bay was already, in 
August, free from snow, and became first in April, when 
the ground was frozen, covered with snow It snowed, 
however, several times in the middle of the summer, as, 
for instance, at Christmas 

The most frequent winds were those from west and 
south-west, the northerly ones always brought fog In 
the summer the weather was nearly always thick and 
hazy, which greatly 1mpeded excursions Such were, 
nevertheless, undertaken several times, and the highest 
peaks of the arms—about 700 m —of the chain of moun- 
tains running through the island were ascended The 
central mountains range from 2000m to 3000m ‘The 
climbing of the slate rocks was very difficult and fatiguing, 
and in spite of every effort the greatest distance covered 
was only about a German geographical mile, and the task 
of exploring the island was impossible of accomplishment, 
as the glaciers could not be passed by the small force at 
disposal The mountains fell often abruptly into the sea, 
and the highest tops were about 15 km from the station 
The peaks of the above-mentioned arms were free from 
snow in the summer, and then covered with various kinds 
of moss 

The only rock found was clay-slate, in some places 
interspersed with varieties of quartz Even the blocks 
carried down by the glaciers from the central part of the 
island—which was not reached—were of the same nature 
No metals were found, but the slate rock contained a 
little iron, the quantity was, however, so small that it 
hardly affected the needle . 

Noland mammalia were found on the island, and ot 
maritime mammals only the sea-elephant (Phoca gro- 
boscedea) and the sea-leopard, the latter in very small 
numbers ‘They did not breed in the bay Of birds there 
were several Two kinds of penguins (Konig and Esel) 
visited the island 1n. great numbers, making their nests 
there, which always faced the sun The eggsevere very 
delicious During the pairing-season large quantities of 
Procellarza gigantea came to the island, whose eggs were 
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also very good Procellaria cabensis—the Cape Pigeon 
—was a summer visitor only, but was found in great 
numbeis, hatching in little holes under the turf This 
bird was so persecuted by a kind of gu'l that 1t only left 
its nest afte. dark Another specimen of Procellaria also 
visited the 1sland ın the summer It was named ‘‘ Equi- 
noxalis” There was only one kind of duck, and this 
became very scarce through shooting The number of 
cormorants was very small, while the albatross (D.o- 
medea) remained during the summer only, when it made 
its nest hanging from the rocks They had magnificent 
brown feathers Of the white albatross only two specimens 
were seen, but the white Dominican. gull was common 
Some few of the C/izozmis alba—the An:arctic. Pigeon— 
which were eaten, remained during the whole year, as 
well as a singing-bird of the size of a lark 

The insects found were few, viz only a species of 
land-beetle without winzs, about one centimetre long, 
resembling the common German Lauf-ka/er, and a water- 
beetle of the same size A kind of red spider was caughé 
under big stones Of lowei maritime invertebrates a 
good collection was made, which has, however, not yet 
been classified The greatest part of this was, however, 
obtained when the tide was out and no boat was neces- 
sary, and the dredging was unsatisfactory. 

In the summer two species of fish were caught in calm 
weather, varying from 5 to 20cm in length But none 
were caught during the winter The Expedition collected 
only about forty species of land and water plants, among 
the former of which were several varieties of the Tussack 
grass, two kinds of moss, two kinds of fern, and a little 
shrub with leaves and red blossoms The grass was 
ravenously consumed by the cattle and the goats, but the 
sheep preferred this little shrub Dr Will is under the 
impression that he has discovered some new vartet.es 

The transit of Venus was seen in perfect weather, 
although a severe storm raged at the time The ingress 
and egress were clearly observed, as well as the progress 
ove: the sun’s disk, but no photographs were taken, as the 
Expedition was not furnished with suttatle apparatus 

The island possessed, in spite of its desolateness, a 
beautiful Alpine nature, the tranquilltty of which was orfly 
bioken by the constant thunder of avalanches The 
dwellimg-house was comfortable, although 1t would have 
been more so if each membei hai had a separate 100m 
instead of its being shared with another The provisions 
furnished to the Expedition left, however, much to be 
desired The tinned Australian meat was tasteless, and 
the vegetables bai The milk (in tins) only lasted six 
months, while the salt meat and fish, although good, were 
not sufficient No fresh potatoes were furnished, the 
claret was bad, and the beer was soon consumed The 
cook did wonders, however, in the way of culinary 
achievements There was no case of scurvy, neither 
any serious case of illaess Some experiments were 
made during the sum ner to cultivate beans, peas, and 
potatoes, but they failed, as the shoots weie destroyed by 
cold as soon as above the ground 

The Expedition left the island on September 5 1883, 
ın the Germain corvette 7/2772, but all the house; were 
left intact 

Four of the members of the Expedition returned ho ne, 
but Dr Vogel spent a couple of months in travelling in the 
Argentine Republic, while Messrs Will and Claus are nego- 
tiating with the Argentine Government. abou$ taking the 
conmand of an expedition for explorinz the course of the 
River Pilco nayo, ın which the celebiated explorer Cre- 
veaux lost his lfe Should their negotiations fail, these 
gentlemen intend to undertake a journey to the Biazilian 
province of Matto Grosso, and thence make an ex- 
ploration of Ceatral Bolivia (Santa Cruz de lı S'erra), 
and evengrily follow the witerco irses of Mamore ani 
Madeira 11to the Amazon River, an1 then the latter to its 
mouth 
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ALLEN THOMSON 


B9EN in Edinbuigh, Apiil 2, 1809, Allen Thomson 
had nearly completed his seventy-fifth year when 
he died on the evening of Friday last, March 21 le 
was the son of John Thomson, a distinguished physician, 
who was the first occupant of the Chairs of *Military 
Surgery and of Pathology in the University of Edin- 
burgh, and it 1s remarkable that both chairs fere founded 
on his own recommendation Allen Thomson graduated 
as M D atthe University of Edinburgh in 1830, and in 
1831 he became a Fellow of the Royal College of Sur- 
geonsof Edinburgh Soon after graduation he became 
an extta-mural Lecturer on Anatomy along with William 
Sharpey The atmosphere of the Edinburgh school at 
this time was highly charged A number of men, after- 
wards famous, were either students og extra-myral teachers 
It 1s sufficient to mention the names of John Reid, John 
Goodsir, Martin Barry, Edward Forbes, William B 
Carpenter, and John Hughes Bennett All of these 
became distinguished in biological science, and amongst 
them in these days there was the clash of intellect and 
the rivalry of a noble ambition, None of these remain 
except D* Carpenter, who must feel that the death of his 
friend Allen Thomson 1s the severance of another link 
connecting him with what was undoubtedly a brilliant 
epoch 1n the history of the Edinburgh medical school 

Dr Thonson filled the Chair of Anatomy in Marischal 
College, Aberdeen, from 1839 to 1841, when he was ap- 
pointed to the Chair of Physiology in Edinburgh He 
held this office for sıx years, whea he was transplanted 
to the Anatomical Chair in the University of Glasgow 
which he occupied till 1877 — Since then he ‘has reside 
in London Of his scientific honours it 1s eunnecessaly 
to say moie than that they came without stint, but pro- 
bably the crowzing honour of this kind was when he 
filled the Presid :ntial Chair of the British Association at 
the Plymouth meeting .n 1877 ° 

Allen Thomson had a double career: to a greater ex- 
tent than most scientific men He was not merely, by 
his own researches and by his well-known exhaustless 
stores of knowledge, on? of the leading living authorities 
1n the department of embryology, but he was angeminent 
public man, interested and influential in many nfatters of 
sozial and scientific politics In Glasgew for many years 
he rendered the city and the University invaluable ser- 
vice By his energy and tact he contributed more than 
probably any other man to the great work of building the 
new University on Gilmoie Hill 

But with all his public work he was a b'isy man 1n his 
own department — His early work brought him reputation 
as en embryologist, and he kept it up by many 1 nportant 
papers in the same department of science In addition 
he wrote on physiological optics, especiallp on the 
mechanism of accommodation, and o1 the sensibility of 
the skin His writings were not characterised so much 
by biilltant originality as by facility of interpretation of 
the writings of otfers, and by a running commeatary of 
his ow1, showing that he had repeated the obs:rvations 
he was nurrating with the effect of adding a few facts 
here and cutting out what he believed to be erroneous 
there His method of thought and literary style were 
both severe He was always sceptical until convinced, 
and he stiove to ge: from himself and from others 
accuracy in detai Hence he was inclined to be severe 
on new discoveries or theories, and whilst ready to listen 
was rather apt to quench the enthusiasm of a tyio by a 
douche of cold praise But still his mind was open and 
receptive, and in not a few instances he changed his 
opinions under pressue of argument, which cannot be 
always asserted even of scientific men Dr Thomson 
always had a greater interest in egibryolozical science 
than in any other depaitnient of biology, and none hailed 
with more delight the rise of the moderp British school, nor 
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Tur great gold medal of the Pairs Geogiaphical Society has 


As an embryologist his fame will depend chiefly on the clear : been awarded to the Deep-Sea Expeditions of the Zalsman and 


interpretation he gave to some of the descriptions of the 
German school, and to the application he made of these 
to human @mbryology An adept with his peneil as with 
his pen, he gave expression to his views in diagrams that 
probably for many a day will help the bewildered reader 
Thus, though his name will not be associated with any 
one great dissovery, Dr Thomson will be 1ecognised as 
a potent forcé in biological science during this century 
His own work, his judi.10us criticisms, his personal influ- 
ence, his encouragement to workers, all had an important 
part in moulding the present state of scientific thought on 
biological questions 

As to the man humself, those who knew him can testify 
to the kindly courtesy, to the simplicity of address, to the 
indescribable charm of his manner, to the waimth of his 
friendship e was wise 1n counsel and adroit in recon- 
ciling differences amongst men To this he owed much 
of his social power His finely-moulded and venerable 
face will be much missed, but not more so than his wise 
advice at the council board or to the yonng man who has 
chosen a scientific career JouN G MCKENDRICK 





QUINTINO SELLA 


BY the death of Signor Quintino Sella, to which we 

briefly referred last week, Italian science loses one 
of her strongest supporters and most earnest students 
Although some of the best years of hus life were devoted 
to statesmanship, his early writings. on mineralogy were 
of sufficient golidity to establish for their author a very high 
reputation These mineralogical memoirs, contributed 
chiefly to the*Royal Academy of Sciences of Turin, were 
distinguished by a profound knowledge of crystallography 
When the Geological Survey of Italy was about to be 
established, Signor Sella was commissioned tq visit most 
of thé European counties where Surveys were ın opera- 
tion, and in 1861 he presented to Signor Cordova, then 
Minister of Agricultue, Industry, and Commerce, a 
valuable 1eport, “Sul Modo di fare la Carta Geo- 
logica del Regno d'Itaha" In collecting materials 
for that «eport he spent some time in this country, 
and took the warmest interest in the work of the 
Geological Survey? Ten years later he prepared an 
elaborate report on the mineral wealth of Sardinia 
When the International Geological Congress was held 
at Bologna in 1881, Signor Sela, as one of the most 
representative scientific men in Italy, was selected to act 
as the president, and those who had the advantage of 
attending that meeting carried away with them the most 
pleasant recollections of his courtesy Signor Sella died 
at Biella in Piedmont on the 14th inst 

We direct attention to the letter from Prof Hughes in 
connection with a memorial to the Italian savant 





NOTES 


AT the final meeting, on Saturday last, of the General Com- 
mittee of the International Fisher.es Exhibition, the balance of 
the funds was disposed of The surplus amounts to over 
15,0007, and of this 10,coo/ were allotted to alleviate the 
distress of widows and orphans of sea fishermen, while 30007 
were voted as an endowment to a society which ıs to be called 
“The Royal Fisheries Society,” whose functions will be some- 
what similar to those of the Royal Agricultural Society , the 
remaining 2000/ are kept in reserve 


PROFESSORS MARTENS, Mendeléeff, and Minaieff are to attend 
the jubilee of Edinburgh University, as deltgates from the Uni- 
versity of St Petersbur&, and Pro& Rokhmaninoff as delegate 
from the University of Kieff 





Travailleur , a gold medal to M Arthur Thoua’, for his journey 
across the desert of the Northern Chaco 1n seach of the 1emains 
of the Crevaux Expedition , a gold medal to M Desire Charnay, 
for hs Central American explorations, and especially his 
researches in Yucatan 


A MEELING of the Governors of the City and Guilds ot 
London Institute for the Advancement of Technical Educa- 
ton was held last week for the purpose of receiving the 
Annual Report of the Council The chair was occupied by 
the Lord Chancellor The Chairman, in moving the adoption 
of the Report, said that the Institution had airived at a critical 
point of time, at a point of time at which he might remind them 
of the progiess which things had made, but one, nevertheless, at 
which 1t became necessary that they should recognise the import- 
ance of proceeding energetically With respect to the Central 
Ingtitution, the buildings were nearly completed, and 1t was ex- 
pected that the public opening of those buildings might take 
place in June of this year. It was proposed that four professors 
should be appointed to the Central Institution—viz Professors 
of Chemistry, of Engineering, of Mechanics and Mathematics; 
and of Physics, the whole being superintended by a Board of 
Studies There would be laboratories properly fitted up, and 
workshops and drawing offices, all with a view to supplying 
instruction which would combine the elements of those funda- 
mental studies which underlay practical art It was hoped that, 
as tıme went on, the number of exhibitions and scholarships, 
which would enable poor and meritorious students to obtain the 
benefits of the Institution, might increase It was estimated. 
that g000/ a year would be available for the maintenance of the 
Institution, and that the fees of the students would amount to 
2000, That would give 11,000/ as an expected present income 
When the grant amounted to 10,000/, and the students num- 
Dered from 150 to 200, paying ın fees 50097 , the income would 
be 15,0c0/, and it was estimated that that amount would be 
required for maintaining the Institute 12 full working order. 
Pa&ing from the Central Institution to Finsbury College, the 
Chairman said that the progress of that branch had been very 
satisfactory During the past year 1t had instructed 799 persons, 
of whom Igo had been day students and the rest students attend 
ing the evening classes, The day students had to pass a pre- 
liminaty examination in elementary mechanics, and there were 
six free scholais, The South London School had an attendance 
of 300 student; The candidates presented for examinatioa this 
year were 2397, being an increase over the former year of 425, 
and the parses were 1498, showing an increase over the former 
year of 276 They came from 104 centres, showing an increase 
of seven centies, and they were examined, as in the foimer 
year, in thirty-seven subjects What was still more remarkable 
was the rapid extension of the desire to have the benefit of these 
examinations, for there weie now preparing for them 5862 
students, being an increase over those who were uncer similar 
preparation in the forme: year of no less than 1814 He recog- 
used with gratitude the hberality with which they had been 
supported by the City Guilds and other bodies, and he could not 
butthink that those who had helped them so far would help 
them still futher Since the report had been wntten, the 
Skinners’ Company had increased their subscription for the year 
1884 from 500/ to 10007 , and their donation to the building 
fund from 20co/ to 30007 


A CORRESPONDENT sends us the followmg —‘‘Thenewscheme 
for examinations for admission to Sandhurst which has been 
agreed upon (it appears) by the War Office and the Civil 
Service Commissioners must, 1f unmodified, work serious mis- 
chief to scientific education 1n. public schools an which any pro- 
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portion of the pupils are loohing forward to the aimy as a pro- 
fession This will be seen from the following scale of marks, 
which has been communicated to the Committee of the Head 
Masters’ Conference — 


Marks 

Obligatory Subjects Mathematics 3000 
(Three out of the four ) Latin " 3000 
to be taken up by every ) French 3000 
candidate) German 3000 
Higher Mathematics 2000 

Optional Subjects Greek try epe 
(One only i) be taken Electricity and Magnetism 1500 
P Geology and Physical Geography 1500 

English History 1500 


A glance at this table is sufficient to show that the authorities 
are holding out a destinct drabe to candidates to eschew the ex- 
peiimental sciences altogether , and whatever their intention may 
be, the result will be the reduction of scientific knowledge among 
uture officers of Her Majesty's army to the lowe t possilje 
minimum This ts surely a retrograde step in these late decades 
of the nineteenth century Nor must it be forgotten that the 
application of the same scheme to examinations for admission to 
Woolwich is contemplated Not only will every candidate be 
induced, if he can do so, to take up simply the fom subjects in 
the first category, but, more than this, the scientific subjects 
(exclusive of mere mathematics) will only hereafter be taken up by 
those candidates whose performances m the more highly rewarded 
subjects aie hopeless—the scientific subjects, 1n other words, will 
become simply a sefuge for mediocrity and wncompetency Men 
who are spending the best years of then lives in combating the 
traditional prejudices which exist ın this country in favour of the 
older studies will not only feel that they have to complam of 
the tardy and giudging recognition which is given to the ‘new 
learmng’—they will feel now, and justly so, that they have 
been betrayed by those from whom, on every giound, they 
ought to be able to look for more encouragement ” 


THE Worshipful Company of Clothwoikers, who have aheady 
given 3500/ to the Bradford Technical School, have ajso 
promised an annual subscription of 5007 towards the working 
expenses of the school, 


Dr DOBERCK writes from Hong Kong Observatory, February 
17 —“ The building of the Hong Kong Observatory was begun 
tn June 1883, but only the foundations had been laid at the end 
of July, when I arrived The main building, the architectural 
details of which do credit to the Surveyor-Geneials department, 
was so far finished by January 1 that I could take up my resi- 
dence theie, and tridiurnal eye-observations were commenced 
Before the middle of the month the magnetic hut was ready, 
and T lost no time in making a complete set of magnetic obser- 
vations I expect that it will be possible to start the self-record- 
ing apparatus by March 1 I get telegraphic weather information 
from the Treaty Ports, Nagasaki, Vladivostock, and Manilla, 
aud publish weather reports, which, as you will see from one 
of the three newspapers which publish them (sent herewith) also 
indicate winds to be expected from the giadients ” 


THE Belgian Royal Academy proposes for public competition 
the subjoined subjects 1n the mathematical and physical sciences 
—t1 To resume and coordinate the researches hitherto made on 
the integration of linear equations of the second order with two 
variables, and to complete this theory, or at least advance it by 
further original research 2 To establish by fresh experiments 
the theory of the reaction of bodjes in the so-called nascent state 
3. Fresh spectroscopic researches with a view to ascertain 
especially whether the sun contams or not the essential con- 
sutuent priciples of organic compounds 4 A complete expo 
sition of the theory of deviations from the vertical, and veiifying 
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whether it applies to existing observations 5. Fresh researches 
on the nutrittve deposits ın cereals, and especially on the trans- 
formations experienced by them during germination 6 Fresh 
researches on the development of the Trematodes, from the his- 
togenetic and organogenetic standpoint, 7 A study of* the 
influence of compressed oxygen on the vital phenomena Medals 
of the intuinsic value of 32/ and 24/ are offered resp&ctively foi 
the best papers on the first three and last four subjects. The 
papers must be legibly wiitten in French, Flemish, or Latin, 
and forwarded prepaid to M Liagie, Permanent Secretary, 
Palais des Académies, Brussels They are to be signed by a 
motto, which 1s to be repeated in a sealed note containing the 
authors’ names and addresses 


IN the American Journal of Sctencgand Arts, vol xxu 2nd 
series, p 276, a letter from Rev. George Jones® USN, to 
Prof Silliman, written at Quito, Ecuaflor, Deceiffter 13, 1856, 
describes a fall of ashes from Cotopaxi, which was thirty miles 


distant, ın which a purple sky was noted, The paragiaph in , 


which the mention ıs made 1uns as follows —** Yesterday morn- 
ing we noticed that at the south the sky had an unusual appear- 
ance, being of a‘ purple colour for about 9o? along the horizon, 
and so up to about 45° in height, the edge of this being mixed 
up with patches of white. About 12 o'clock ashes began to fall, 
first m small quantities , but by 8 o'clock the fall had got to be 
so considerable as to powder the clothes quickly, on our going 
out , and people coming into a house would look as we do at 
home when coming in from a snowstorm ” 


THE exploimg expedition, under the direction of M Regel, 
the naturalist, has again left for Bokhara op its way to 
Chardshui, Kelif Kabadian, and Baldshuat, whence 1t will pro- 
ceed va the Pamir plateau as far as the Kashgdt frontier M 
Schwartz, the astronomei, accompanies the expedition 


Pror OSBORNE REYNOLDS will give a discouse at the Royal 
Institution to morrow (Fiiday, March 28) on the Two M@nners 
of Motion of Water shown by Experiments, and Piof T G 
Bonney, the President of the Geological Society, wall give a 
discourse on Friday (April 4) on the Building of the Alps 


ON Monday, at 9 pm, a violent shock of egrthquake, 
accompanied by a loud subterranean rumbling, was fef at Funf- 
kirchen, in Southern Hungary It was al felt in Essegg anl 
all over Slavonia It 1s reported from Vierno that a shock of 
earthquake was felt there as well as at Karakul and in the Issyk- 
Kul district or the 13th inst 


AT one of the last meetings of the Russian Chemical Society, 
Prof Mendeléeff made the following mteresting communication 
with regard to solutions —It would be easy to prove, with the 
data of Gerlach, Maiignae, Cremers, and Schiff, that the volume 
of a given amount of a salt m its solutions (for instance, of a 
molecule) varies with the variations of temperature and the 
degiee of concentiation of the solutions, [t increases as both 
increase , and it mifht be concluded therefiom thatsthe force on 
which solution depends varies with the degree of concentration 
Still, another conclision can be arrived at, 1f. Giassy’s measure- 
ments of the decrease of volumes of NaCl and CaCl, be taken 
into account. Interpolation shows that these solutions are 
reduced in volume, by pressuie, as the amount of the dissolved 
salt varies , and the 1eduction of volume which accompanies the 
solution enables us to calculate the corresponding «pressure It 
appears that to each molecule of NaCl dissolved in 100 parts of 
water conesponds a nearly pe-manent pressure of about 120 
atmospheies, whatever be the degiee of concentration For 
CaCl, the pressure also remains constant, but 1s nearly three times 
the above Thus, if she tendency towards solution be measured 
by pressure, 1t results, for the two saltsg above mentioned, that 
the first amounts of salt dissolved exercise the same pressure as 
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the last which bring the solution near to satuation — Piof 
*Mendeléeff points out that researches pursued 1a the direction just 
mentioned could thiow some light on the internal forces which 
are active in solutions and other chemical compounds 


e 
IT &ppears from the annual report of the Russian Chemical and 
Physical Society that the chemical section has now 162 members , 
its income, including several grants, 1eached 5734 roubles (about 
5707), and its gapital 13,932 roubles, of which 7894 roubles 
were devoted t$ premiums The physical section has 103 
members, its income reached 1851 roubles, and its capital 

16,000 roubles 


AT the annual general meeting of the Hackney Microscopical 
and Natural History Society held on March 19 at the Morley 
Hall, Hackney, a valuable microscope was presented to the 
honorary secretary by the members The president, Dr M. C 
Cooke, in presenting the testimonial, made some highly eulogistic 
remaiks upon the energy and unremitting attention given by the 
honorary secretary during the seven years of the existence of the 
Society, to which he ascribed its present flourishing condition 
A silver plate bearing the following inscription was attached to 
the insthument —‘‘ Presented to Collis Willmott, Esq, by 
members of the Hackney Microscopical and Natural History 
Society in appreciation of his services as Hon. Secretary, 
19th March, 1884 ” 


WE have received from the Direction of Schools at Tiflis its 
annual report, and we are glad to recoguise that education in 
the Caucasus—which ıs perhaps more independent of the 
Ministiy of Public Instruction than other parts of Russia—is 
spreading more rapidly than might have been supposed On 
January 1, 1883, there were no less than 1168 schools under 
the supervision of the Ministry, with an aggiegate of 80,838 
scholars, of whom 15,036 are girls If the 60 Jewish and 1929 
Mussulman schools at synagogues and mosques be added—how 
ever loft the degree of education given to their 18,647 scholars 
—as also 31 schools of various descriptions, military, theo- 
logical, and lower medical, the azgvegate number of scholars 
would reach 102,728 There is thus (excepting the Jewish and 
Mussulman schools) one school for each 4880 inhabitants, surely 
still a veiygow figme, but it ıs a little bighe. in. the more 
densely peopled Northern Caucasus (1 to 3060 in Kubau) Of 
the 1168 schools above mentioned there were 1055 primary 
schools, with 52,251 scholars, one fifth of whom aie girls, 33 
higher primary schools, with 5213 scholars, § schools for 
teachers, with 500 scholais , 8 techaical schools, or Realschulen, 
with 2312, and 10 lyceums, or half lyceums, with 3555 
scholars We see with pleasure that there were also 6 Jyceums 
and 6 half-lyceums for girls, with the high figure of 3127 
scholars, The distribution of education among different 
nationalities 1s very interesting Of the above-mentioned 
80,838 scholars, 46 per cent percent were Russians, 25 per 
cent Armenians, I7 Georgians, and 5 2 Tartars and Circas- 
«ans Witheregaid to the population, the proportion of 
Armenians receiving instiuction 1s I to 4I, while it 1s only I 
to 44 with the Russians, 1 to 75 with the Georgians, I to 350 
with the Circassians, I to 85r with the Tartars, I to 33 with 
Jews, and 1 to 7 with the Western Europeans settled in the Cau- 
casus Even in lyceums the Armenians (1 to 858) come first 
after the Jews (I to 210) and before the Russians (1 to 866), 
while only 1 to 11,237 Circassians, 1 to 9352 Tartars, and I 
to 1246 Georgians, enter the lyceums The Russians like the 
technical schools better, and the daughters of the functionaries 
take the lead m the lyceums for girls Altogether the tendency 
towards education 1s well felt ın Northern Caucasus, and it 1s 
agreeable to see that in secondary schools-e-male and female— 
1I to I2 per cent of the scholars,are children of peasants 
and Cossacks. The number of these schools is even too 


small, and in 1882 no less than 441 boys were refused 
admission to lyceums on account of want of room One may 
be sue that this tendency would be still greater were 1t not for 
the want of sympathy displayed throughout Russia with the sc- 
called classical lyceums, where a mechanical study of Latin 
takes the place of sound instuction in natural sciences We 
must notice also a beautiful educational map of the Caucasus 
which accompanies the Report fo. 1880 Owing to a system ot 
coloured signs of different shapes, one secs at a glance the num- 
ber of schools of different description , male and female, spread 
throughout the Caucasus, as well as who pays for them—the State, 
the municipalities, the village communes, or private persons , 
while a number of coloured plates on the borders of the map 
show the tendency towards instruction 1n diff.rent provinces, the 
nationalities of the scholars, and so on 


WE are informed that Mr Robert Hunt’s (the Keeper ot 
Mining Records) large and comprehen-ive work oa the history, 
discovery, practical develop.nent, and future prospects of metal- 
lifefous mmes in the United Kingdom, under the title of 
“British Mining,” will be published eaiy next month by 
Messrs Cro by Lockwood and Co 





AN IMPROVED THERMO ELECTRIC PILE 
FOR MEASURING SMALL ELECTROMO- 
TIVE FORCES! 


THs paper contains a description, illustrated by sketches, 

of a new and convenient form of thermo electric apparatus 
for measuring small electromotive forces by the method of oppo- 
sition, and of the method of constructing and using the apparatus 

The apparatus consists essentially of a series of about 3co 
pans of horizontal, slender, paratlel wires of iron and German 
silver, the forme: alone being covered with cotton The wires 
are about 8 inches long, fixed side by side ın close mutual con- 
tict, though insulated from each other, as a continuous flat layer 
about 16 inches long, ın a wooden frame, and soldered end to 
end 1n single continuous series. About 14 inch ın length of the 
opposite ends of the wnes are bent downwards to a vertical posi- 
tion, so as to enable them to dip into two liquids of different 
temperatures contained in two long, narrow troughs The 
liquals employed are non-conductors, this was found to be 
necessary The one for the hot junctions is melted paraffin 
kept at a temperature of 120° C , and the one for the cold ones 
is non-volatile petroleum, known by the name of ‘thin 
machinery gil” The ends of the wnes are immersed about 
one-fourth of an inch in the liquids 

‘Lhe maximum power of the instrument 1s of course limited 
by the amount of difference of temperature of the two liquids, 
and of the two series of ends of wires 1mmeised in then Any 
lower degree of electromotive force 1s obtained by attaching 
a copper wne to one end of the series, and. sliding the free end 
of the other terminal wire across the middle part of the upper 
surface of the wires, fiom that end of the serres towards the 
other, the Geiman silver wires being bare permit metallic 
contact 

An apparatus as above described, consisting of 295 pairs ot 
wires, had a resistance of 95 6 ohms at 16°C, and by a differ- 
ence of 100° C of temperatuie of the two baths, gave s current 
having an electromotive force of 7729 volt, or with a difference 
of 130° C, 1005 volt Each element therefore equalled 
0000262 volt for each C degree difference of temperature 

After having been verified with a standard voltaic cell, such 
an apparatus (or any fraction of 1t) may itself be employed as a 
standard Its capable of pioducing and measuring as small a 
degree of electromotive force as a 34861st part of a volt When 
the potential o$ the cmrents to be measured exceeded one volt, 
either an additional pile or a standaid voltaic cell was employed 
with it. 

Several apparatus of this kind have been constructed, and 
a large number of determinations of electromotive force have 
been made with them Fifteen "determinations per hour have 
frequently been made , the rate of working, however, depends 
upon the steadiness of the current to be measured 


I Abstract of a paper read before the Birmingham Philosophi Society 
February 14, by Dr G Gore, FRS 
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THE REVERSAL-OF HALL'S PHENOMENON 


N a recent communication to the Phy-ical Society I mentioned 
among other things that I had succeeded in ieversing the 
direction of the Hall effect in iron It was, however, found to 
be so exceedingly diffi.ult to keep the two points where the 
galvanometer connections were made at the «ame potential, even 
for a few seconds, that the extent of the deflections due to the 
Hall effect could only be rcughly guessed at, and the experiment 
was hardly a satisfactory one I believe th.s inconvenience arose 
from the fact that the iron, being a strongly magnetic metal, was 
shghtly displaced whenever the polaiity of the electromagnet 
was reversed, thus shifting the points of contact with the gal- 
vanometer wires I have since repeated the experiment with 
gold, which turns out to be perfectly easy to work with, and 
altogether more suitable for the purpose. The following ıs an 
account of four experiments — 

Experiment I —A piece of neaily pure gold foil 5 cm long 
and 35cm broad was cemented to a plate of glass and the 
whole placed between the flat pole pieces of an electromagnet 
The middle points, A, B (see figure) of the longer sides of the foil 
were connected to a galvanometer, G, and the middle points, 
C, F, of the shorter sides to a battery A current was paesed 
through the metal from left to ught, aud the electromagnet 





excited so that a south pole was beneath the glass and a north 
pole above it The galvanomete was immediately deflected, 
indicating a current flowing in the dnection BGA If either the 
polarity of the magnet or the direction of the current through the 
foil was reversed, the transverse current was also reversed and 
flowed 1n the direction AGB Thisis the ordinary ‘‘ Hall effect,” 
and the direction of the transverse curients agrees with that 
mentioned by Mi Hall for gold The extent of the deflections 
varied from about 50 to 70 scale divisions on each side cf zero 
Similar but smaller deflections occurred when the galvanometer 
was connected with points nearer to the middle of the plate 

Experiment 2 —Two longitudinal slits, F, H, about } mm 
wide, were then cut along the middle of the foil, leaving a 
connection 4 mm wide between the two halves of the sheet, 
and the former experiment was repeated The following 
are the details , and to under-tand them 1t must be remembered 
that the galvanometer 1s affected by two causes besides the trans- 
verse current (I) by the direct action of the elecomagnet upon 
the galvanometer needle, though 13 feet away from it , (2) by a 
small permanent current due to the fact that, however cazefully 
adjusted, A and B are never (or hardly ever) at exactly the same 
potential 

The image of the galvanometer wire was brought as nearly as 
possible to zero of the scale before beginning the experment, 
and the connections were made so that a currentSin the direction 
AGB caused a deflection to the left (—), and a current in the 
direction B G A caused a deflection to the right (+) 

Upper pole of magnet north — 


Galvanometer key, K, l'aised, deflection + 25 divs? 
22 35 depressed, ,, +102 divs ê 


7 Due solely to the action of the magnet upon the galvanometer needle 

? Due gartly to the action of the magnet on the galvanometer needle, 
partly to the permanent current above referred to, and partly to the 
transverse current resulting from magnetisation 


Upper pole of magnet south — — - ' 
Galvanomete: hey rared, deflection — 24 divs . 

55 " depressed, ,, — 42 divs 
Net deflections due to current (subtiacting effect of the magnet 


on the galvanometer needle) — . 
Upper pole north (102—252) 4-77 divs 
` » south (— 424-24) - 18 diys 


Sum of opposite deflectons due to transverse current, (77 + 
18=) 95, or deflection on each side of zero — 4795 divs. 
The slits therefore had the effect of reducuf the amount of 
the Hall deflections, the dnection was unaffected 
Experiment 3 —The galvanometer contacts were now moved 
from the edges to the points p, E, about 5mm fiom the middle 
line, and the experiment was repeated with the following 
result — 
Upper pele of magnet north — 
Key raised, deflection" 4- 18 divs e 
» depressed, ,, 44-165 div» 
Upper pole south. — ` 
Key raised, deflection — 35 divs 
» depressed, ,, + 180 divs 
Net deflections due to current — 
Uppe: pole north (165 — 18 =) + 147 divs 
25 south (1804-35 —) +215 divs, 
Sum of deflections cue to transverse current (215 — 147 =) 68 
Defiection on each side of zero — 34 divs 
Thus when the galvanometer contacts were near the middle of 
the plate the deflections were almost as gieat as when the gal- 
vanometer was connected to the edges But they were in the 
opposite direction, showing that the Hall effect was reversed 
Experiment 4 —A repetition of the last 
Upper pole north — 
Key raised, deflection + 28 div 
» depiessed, ,, +170 divs? 


Upper pole south — ° 


Key raised, deflection — 24 divs 
» depressed, ,, +170 divs 
Net deflec'ions due to cunent — 
Upper pole north (170-28—) 132 divs ® 
» . south (170+24=) 194 divs 

Sum of deflections due to transverse current, (194 — 132—) 62. 

Deflection on each side of zero —31 divs 

'These results, curious as thcy are, were of course not unex- 
pected, the experiment having been on fact devised for the 
purpose of testing ın an absolutely conclusive manger the sufi- 
ciency of the explanation of Hall's phegpmenon by strains and 
ers effects which I have recently proposed (see NATURE, 
p 467 

Supposing the magnet and the battery to be so arranged that 
before the slits were made the points A and D were 1n stretched 
districts, and B and E in compressed districts of the metallic 
sheet, then tle effect of cutting the slits will be practically to 
divide the p.ale into two independent p'ates, each of which 
undergoes stiains similar to those orginally existing in the whole 
A and B therefore wall still be in regions which aie respectively 
stretched and compressed, while on the other hand the region 1n 
which D i5 will row be compressed, and that in which E 1s will 
be streiched ‘Thus as regards the points D and E the result of 
making the slits ıs to reverse the strain, and ın consequence the 
Peltier effects an@ the galvanometer deflections , If Mr Hall’s 
own theory were correct, the existence of the slits should make 
no appreciable difference of any kind. That they should have 
the effect of 77267 522:2 the action of the magnet upon the current 
1s altogether conceivable SHELFORD BIDWELL 


DR FEUSSNER'S NEW POLARISING PRISM 


N a recent number of the Zeetschrift fur Instrumentenkunde 
(iv 42-50, Febiuary 1884), Dr K Feussner cf Karlsruhe 
has given a Getailed description of a polarming prism lately 
devised by hım, which presents several points of novelty, and 
for which certain advantages are claamed The paper also con- 
tains an account, although not an exhaustive one, of the various 
polarising prisms Which have from time to time been constructed 
by means of different combinations ofelceland spar The litera- 
ture of this subject 1s scattered and somewhat difficult of access, 
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and moreover only a small pait of ıt has hitherto been translated 
„into English, and it would appear therefore that a brief abstract 
of the pape. may not be without service to those amongst the 
readers of NATURE who may be unacquainted with the original 
Penes or, who may not have the necessary iefeiences at 
han 
Following the oider adopted by Dr Feussner the subject 
may be divgded into two parts — 


I —QLDER FORMS OF POLARISING PRISMS 


In comparmg the various forms of polarising prisms, the main 
points which need attention are — the angular extent of the field 
of view, the direction of the emergent polarised ray, whether tt 
15 shifted to one side of or 1emaing symmetrical to the long axis 
of the prism , the proportion which the length of the prism bears 
to its breadth, and lastly, the position of the terminal faces, 
whether perpendicular oi inchned to the long axis These 
requirementsere fulfilled in different degrees by the following 
methods of comgtruction e 





Gin 2 
. 


Fig 3 





I The Nuol Prism (Edin New Phil Journal, 1828, 
vı 83) —This (Fig 1), as 1s well known, 1s constructed from a 
rhorabohedjon of Iceland spa, the length of which must 
be fully t€ree times as gieat as the width The end faces 
are cut off ın such $ manner that the angle of 72° which 
they originally form with the lateral edge of the rhombo- 
hedron, is reduced to 68° The piism is then cut in two 
ina plane perpendiculai to ‘the new end surfaces, the section 
being carried obliquely from one obtuse corner of the prism to 
the othe;, ın the direction of its length The surfaces of this 
section, after having been carefully polished, are cemented 
together again by means of Canada balsam A ray of light, on 
entering the prism, 1s separated by the double refraction of the 
calc-spar into an ordinaiy and an extraordinary ray the former 
undergoes total reflection at the layer of balsam at an incidence 
which allows the extraordinary ray to be transmitted , the latte, 
therefore, passes through unchanged This principle of obtain- 
ing a single polaised ray by means of total reflection of the 
other 1s common to all the forms of prism n&w to be described 

Dr Feussner gives a mathematical analysis of the paths taken 
by tne two polarised rays within the Nicol prism, and finds that 
the emeigent extraoidinary ray can include an angular field of 
29°, but that this extreme value holds good only for rays incident 
upon that portion of the end surface whtch 1s near to the obtuse 
corner, and that from thence it gradually decreases until the 
field includes an angle of only about half the previous amount 
He finds, moreover, that, although of course the ray emerges 
parallel to «ts direction of meidence, yet that the zone of 
polarised light 1s shifted to one side of the central line Also 
that the great length of the Nicol—3 28 times its breadth—is 
not only an inconvemience, but, owing to the large pieces of spar 
thus required for its construction, piisms of any but small size 
become very expensive To this ıt may be,added that there 1s a 
considerable loss of light by reflection from the first surface, 
owing to its inclined. position in regad to the long axis of the 
prism 





It 1s with the view of obviating these defects that the modifica- 
tions represented in Figs 2 to 6 have been devised 


a 


Fig 6 


| 
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Fig 5 
2 The Shortened Nicol Prism —Ths 
the Nicol prism 1s constructed by Dr Steeg and Reuter 
of Hombmg v d H Fo the sake of facility of manu 


arrangement of 


facture, the end surfaces aie cleavage planes, and the 
oblique cut, instead of bemg perpendicular, makes with 
these an angle of about 84? By this alteration the prism 
becomes shorter, and 1s now only 2 83 times its breadth , but if 
Canada balsam 1s still used as the cement, the field will occupy 
a very unsymmetrical position in regard to the long avis If 
balsam of copaiba 1s made use of, the mdex of refraction of 
which 1s I 50, a symmetrical field of about 24° will be obtained 
A prism of this kind has also been designed by Piof B, Hasert 
of Eisenach (Pogg Ann cxui 189), but its performance appears 
to be inferioi to the above 

3 The Nicol Prism with Pea pendicula: Ends —The ter- 
minal surfaces m this prism are perpendicular to the long 
axis, and the sectional cut makes with them an angle of about 
75° The length of the prism ıs 3 75 times its breadth, and if 
the cement has an index of refraction of 1 525, the field is 
synfmetrically disposed, and includes an angle of 27° Prisms 
of this kind have been manufactured by Dı Steeg, by Mr. C D 
Ahrens, and others 

4 The Foucault Prism (Comptes Rendus, 1857, xlv 238) — 
This cons suction diffeis from all those hitherto mentioned, in 
that a film of air 1s employed between the two cut surfaces as 
the totally reflecting medium instead of a layer of cement The 
two halves of the prism ate kept in position, without touching 
each other, by means of the mounting The length of the prism 
is in this way much 1educed, aid amounts to only 1 528 times 
its breadth The end surfaces are cleavage planes, and the 
sectional cut males with them anangle of 59° The field, how- 
eve, includes not more than about 8°, so that this prism can be 
used only in the case of nearly parallel 1ays, and m addition 
to this the pictures which may be seen thiough it are to some 
extent veiled and indistinct, owing to repeated internal re- 
flection 

5 The Hartnack Prism (Ann de Ch et de Physique, ser v 
xu 181) —This form of pusm was devised in 1866 by MM 
Hartnack and Piazmowsli, the o1ginal memoir 1s a valuable 
one, a translation of it, with some additions, has lately been 
published (Xorn of the R Microscopreal Soc , June, 1883, 428) 
]tis considered by Dr Feussuer to be the most perfect pusm 
capable of being prepaied from cale spar The ends of the 
prism are perpendicular to its length , the section carried through 
it 15 m a plandpei pendiculai to the principal axis of the crystal 
The cementing medium 1s linseed oil, the index of refraction of 
which is 1 485 Ths form of prism 1s certainly not so well 
known m this country as it deserves to be a very excellent one 
supplied to the present wiiter by Dr. Steeg 1s of 1ectangular 
form throughout, the terminal surfaces are I9 X I5 mm , and 
the length 41 mm The lateral shifting of the field 1s scarcely 
perceptible, the prism 1s perfectly colourless and transparent, 
and it) performance 1 far supetior to that of the ordinfry Nicol 
The field of view afforded by this construction depends upon 
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the cementing substance used, and also upon the inchnation of 
the sectional cut ın regard to the ends of the prism , 1t may vary 
from 20° to 41° Jf the utmost extent of field 1s not required 
the prism may be shortened by lessening the angle of the section, 
at the expense however of interfering with the symmetrical 
disposition of the field 

6 The Glan Prism (Cars “Repertorium,” xvi 570, and 
xvii 195) —This is a modification of the Foucault, and na 
similat manner includes a film of an between the sectional 
surfaces The end suifaces and also the cut carried though 
the prism are parallel to the principal axis of the calc spar 
The ends are normal to the length, and the field includes 
about 8° This prism is very short, and may indeed be even 
shorter than ıt 1s broad — It 1s subject to the «ame defect as that 
mentioned in the case of the Foucault, although perhaps not 
quite to the same extent, 


II —THE New POLARISING PRISM 


This prism differs very considerably from the preceding forms, 
and consists of a thin plate of a doubly refracting crystal 
cemented between two wedge-shaped pieces of glass, the ter- 
minal faces of which are normal to the length The extegnal 
form of the prism may thus be similar to the Hartnack, the 
cale spar being replaced by glass The indices of refiaction of 
the glass and of the cementmg medium should correspond with 
the greater index of refiaction of the crystal, and the directions 
of greatest and least elasticity ın the latter must stand ın a plane 
perpendicular to the direction of the section One of the advan- 
tages claimed for the new prism is that it dispenses with the 
large and valuable pieces of spar hitherto found necessary, a 
further advantage being that other ciystalline substances may 
be used 1n this prism instead of calc-spar The latte: advantage, 
however, occurs only when the difference between the 1ndices of 
refraction for the ordinary and extraordinary rays in the par- 
ticular crystal made use of 1s greater than in calc-spar. When 
this 1s the case, the field becomes enlaiged, and the length of the 
prism 1s reduced 

The substance which Dr Feussne: has employed as being 
most suitable for the separating crystal plate is nitrate of soda 
(zatronsalpeter), 1n which the above-mentioned values are w = 
1 587 and e = 1 336 It crystallises ın similar form to ealcite, 
and in both cases thin plates obtained by cleavage may be used 

As the cementing substance for the nitrate of soda, a mixture 
of gum dammar with monobromonaphthalene was used, which 
afforded an index of refraction of 1°58, In the case of thin plates 
of calcite, a solid cementing substance of sufficiently high refrac- 
tive power was not available, and a fluid medium was therefore 
employed Fou this purpose the whole prism was mclosed in a 
short glass tube with air-tight ends, which was filled with mono- 
bromonaphthalene In an experimental prism æ mixture of 
balsam of tolu was made use of, giving a cement with an index 


a 





Fig 7 


of refraction of 1 62, but the low refractive power resulted in a 
very considerable reduction of the field ‘The extent and dis- 
position of the field may be vasied by altering the nelination at 
which the crystal amma ıs mserted (Fig 7), and thereby re- 
ducing the length of the prism, as 1n the case of the Hartnack, 
In order to obviate the effects of reflection from the internal 
side surffces of the prism, the wedge-shaped blocks of glass of 
which it 1s built up may be made much broader than would 
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otherwise be necessary, the edges of this extra width are cut 
obliquely, and suitably blackened $ 

The accompanyıng diagiam (Fig 8) represents a prism of 
cylindrical external form constructed in this mannei, the lower 
surface being that of the incident light In this theefield amounts 
to 30°, and the breadth 1s about double the length 

Dr Feu-sner remaiks that a prism similai in some respects to 
his new ariangement was devised ın 1869 by M. Tarftin (Comptes 
Rendus, lxvin 221), who used a thm plate of calc-spar 1nclosed 
in a cell filled with bisulphide of carbon, {nd also by Dr 
Zenker, who replaced the liquid in M, Jamin’s construction by 
wedges of flint glass 

Amongst others, the carefully considered modifications of the 
Nicol prism which have 1eeently been devised by Prof S P 
Thompson (Pha? Mag, Novembei, 1881, 349, and Yourn R 
Aficros Soc , August, 1883, 575), and by Mr R T Glazebrook 
(Phil Mag , May, 1883, 352), do noteppear to have been known 
to Di Feussner R 

The following tabula view of disferent fors®s of polarising 
prisms 1s taken from the conclusion of Dr Feussner's paper — 
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I Tse OLD POLARISING PRISMS AME 
I Nicol’s prism 29 | 22 328] 1 
2 Shoitened Nicol piism— 
a Cemented with Canada balsam} 13 | 25 |283] 2 
» »  copaba ,, 24 |25 |283| 2 
3 Nicol with perpendicular ends— 
a With Canada balsam 20 |@5 |373| 3 
& With cement of index of 1e- 
fraction of I 525 27 | 15 |373| 3 
4 Foucault’s prism 8 |40 |r 528] 4 
5 Hantffack’s piism— e 
a Original foom 35 | 159|3 51 | 525 
ó With largest field 419 139/404. | 5 aa 
¢ With field of 30° 30 | 17 43 19 | 5ac 
d With field of 20° 20 | 20312 70 | 5ad 
6 Glan's pisn 79 50 3/0 831] 6 
II THE New POLARISING PRISM ° 
I With cale-spar largest field 44 | 13 2/426 | 5aa 
2 T field of 30° 30 | 1741319 | 5ac 
3 35 field of 20? 20 | 203|270 | 5aZ 
4 Whth nitrate of soda largest field | 54 | 16 7/353 | 7aa 
5 $5 n field of 30° | 30 | 24 |225 | 7 a0 
and 8 
6 35 35 field of 20° | 20 | 27 |196 /7ac 














As an analysing prism of about 6 mm clear width, and 
13 5mm long, the new pitsm is stated by 1ts inventor to be ot 
the most essential service, and ıt would certamly appear that the 
arrangement 1s rather better adapted for small prisms than for 
those of considerable size. Any means by which a beam of 
polarised light of sarge diameter—say 3 to 34 1nqhes—could be 
obtained with all the convemience of a Nicol would be a real 
advance, for spar of sufficient size and purity foi such a purpose 
has become so scarce and therefore so valuable that large prisms 
are difficult to procure at al] So far as an analyser 1s con- 
cerned, the experience of the wiiter of this notice would lead ta 
the opinion that improvements are to be looked for rather in the 
way of the discovery of an artificial crystal which absorbs one of 
the polarised rays than by further modifications depending upon 
total reflection The researches of Dr  Herapath on 10do- 
sulphate of quimme (PA Mag, March, 1852, 161, and No- 
vember, 1853, 346) are in this direction, but crystals of the 
co called her:pathite 1equire gieat manipulative shill fo. then 
production, If these could be readily obtained of sufficient 
size, they would be invaluable as analysers 

Thi: opinion 1s supported by the existence of an inconvenience 
which attends every form of analysingepusm It1s frequently, 
and especially ın projecting apparatus, required to be placed at 
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„the focus of a system of lenses, so that the 1ays may cross in the 
interior of the prism This ıs an unfavourable position for a 
prismatic analyse:, and in the case of a powerful beam of light, 
such as that from the electric aic, the crossing of the rays within 
the prism is’ not unattended with danger to the cementing 
substance, and to the surfaces 1n contact with it 

5 PHILIP R SLEEMAN 





ON VARIOUS SUGGESTIONS AS TO THE 
SOURCE OF ATMOSPHERIC ELECTRICITY! 


WE have seen that, taking for granted the electrification of 
clouds, all the ordinary phenomena of a thunderstorm 

(except globe lightning) admit of easy and direct explanation by 
the known laws of statical electricity Thus far we are on 
comparatively sure ground 

But the case 1s very different when we attempt to look a little 
farther into theymatter, and to seek the source of atmospheric 
electricity One cause of the difficulty 1s easily seen It 1s the 
scale on which meteorological phenomena usually occur, so 
enormously greater than that of any possible laboratory arrange- 
ment that effect, which may pass wholly unnoticed by the most 
acute experimenter, may 1n nature rise to paramount importance 
I shall content myself with one simple but striking instance 

Few people think of the immense transformations of energy 
which accompany an ordinary shower — But a very easy calcula- 
tion leads us to startling results To raise a single pound of 
water, in the form of vapoui, from the sea or from moist ground, 
requires an amount of work equal to that of a horse for about 
half an hour! This ıs given out again, 1n the form of heat, by 
the vapour when ıt condenses , and the pound of water, falling 
as rain, would cover a square foot of ground to the depth of 
rather less than one-fifth of aninch Thus a fifth of an inch of 
run represents a horse-power for half an hour on every square 
foot , or, on aequare mile, abouta million horse-power for four- 
teen hours! A million horses would barely have standing 100m 
on a square mile Considerations like this show that we can 
account for the most violent huriicanes by the energy set free by 
the mere condensation of vapour required for the concomitant 
lain 

No@ the modern kinetic theory of gases shows tat the par- 
ticles of water-vapour are so small that there are somewhere about 
three hundred millions of millions of millions of them in a single 
cubic inch of saturated steam at ordinary atmospheric pressure 
This corresponds to 1/1600 or so of a cubic inch of water, 2 e to 
about an average raindrop But 1f each of the vapour particles 
had been y any cause electrified to one and the same potential, 
and allcould be made to unite, the potential of the raindrop 
formed from them weld be fifty million million times greater 

Thus 1t appears that 1f there be any cause which would give 
each particle of vapour an electric potential, even 1f that potential 
were far smaller than any that can be indicated by our most 
delicate electrometer», the aggregation of these particles into 
raindiops would easily explain the charge of the most formidable 
thundeicloud Many years ago it occurred to me that the mere 
contact of the particles of vapour with those of au, as they inter- 
diffuse according to the kinetic theory of gases, would suffice to 
produce the excessively small potential requisite Thus the 
source of atinospheric electricity would be the same as that of 
Volta’s electrification of dry metals by contact My eaperiments 
were all made on a small scale, with ordinary laboratory appr- 
ratus Their general object was, by varioug processes, to pre- 
cipitate vapur from damp air, and to study either (1) the 
electrification produced in the body on which the vapour was 
precipitated , or (2) to find on which of two parallel, polished 
plates, oppositely electrified and artificially cooled, the more 
rapid deposition of mois'ure would take place After many 
trials, some resultless, others of a more promising character, I 
saw that experiments on a comparatively large scale would be 
absolutely necessary ın order that a definite answer might be 
obtained I communicated my views to the Royal Society of 
Edinburgh 1n 1875, in order that some one with the requisite 
facilities might be induced to take up the inquiry, but I am not 
aware that this has been done 

I may briefly mention some of the more prominent attempts 
which have been made to solve this curious and important 
problem Some of them are Ipdicrous enovgh, but their diversity 
well illustrates the natuge and amount of the difficulty 


1 By Prof Tait Read at the meeting of the Scottish Meteorological 
Society on March 17, and, communicated by the Society 
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The oldest notion seem; to have been that the source of atmo- 
spheric elecüicity 1s aerial friction Unfurtunately fui this 
theory, it 1s of usually ın windy weather that the greatest deve- 
lopment of electricity takes place 

In the earlier years of this century Pouillet claimed to have 
established by experiment that m all cases of combustion oi 
oxidation, ın the growth of plants, and in evaporation of sall 
water, electricity was invariably developed But more recent 
experiments have thrown doubt on the first two conclu-ions, a d 
have shown that the third ıs true only when the salt water 1s 
boiling, and that the electricity then produced 1s due to friction, 
not to evaporation Thus Faraday traced the action of Arm- 
strong’s hydio electric machine to friction of the steam against the 
orifice by which it escaped 

Saussure and others attributed the production of atmospheric 
electricity to the condensation of vapam, the reverse of one of 
Poullet's hypotheses This, however, 1s a much less plausible 
guess than that of Poullet, for we could understand a particle 
of vapour caniying posiuve electricity with it, and leaving an 
equal charge of negative electricity ın the water from which it 
escaped But to account for the separation of the two electric , 
ties when two particles of vapour unite 1s a much less promising 
task 

Peltier (followed by I amont) assumed that the earth itself has 
a permanent charge of negative electricity whose distribution 
varies from time to time, and from place to place Ar, 
according to this hypothesis, can neithe: hold nor conduct elec- 
tricity, but a cloud can do both , and the cloud is electrified by 
conduction if 1t touch the earth, by induction if it do not But 
here the difficulty ıs only thrown back one step How are we 
to account for the earth’s permanent charge? 

Sir W Thomson starts from the experimental fact that the 
layer of au near the ground ıs often found to be strongly electri- 
fied, and accounts for atmospheric electiicity by the carrying up 
of this layer by convection curients But this process also only 
shifts the difficulty 

A wild theory hasın recent times been proposed by Becquerel 
Corpuscles of some kind, electrified by the outbursts of glowing 
hydrogen, travel from the sun to the upper strata of the earth’s 
atmosphere 

Muhry traces the source of electiicity to a direct effect of 
solar radiation falling on the earth’s surface 

Luddens has recently attributed ıt to the fiiction of aqueous 
vapour against dry air Some still more iecent assumptions 
attgbute it to capillary surface-tension of water, to the produc- 
tion of hail, &c 

Blake, Kalischer, &c , have lately endeavoured to show by 
experiment that ıt ıs not due to evaporation, or to condensation 
of water Their experiments, however, have all been made on 
too small a%scale to insure certain results What I have just 
said about the extraordinary number of vapour particles in a 
single raindrop, shows that the whole charge in a few cubic 
feet of moist air may altogether escape detection 

And so the matter will probably stand, until means are found 
of making these delicate experiments in the only way in which 
success 1s likely to be obtained, viz on a scale far laiger than 1s 
at the command of any ordinary private purse It 1s a question 
of real importance, not only for pure science but for the people, 
and ought to be thoroughly sifted by means which only a wealthy 
nation can provide. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The General Board of Studies propose to 
appoint, early in Easter Term, a number of Readers and Unm- 
versity Lecturers, including the following a Meader in Com- 
paiative Philology, stipend 3007 per annum, a Reader in 
Botany, sttpend 1007 , University Lecturers in Sanskut, in 
Comparative Philology, in Mathematics (one in each group of 
the Tripos, Part 3), in Applied Mechanics, in. Botany, in Anm- 
mal Morphology, in Advanced Physiology (three), in Geology, 
in History (five), and in Moral Science, all at 50/ , except in 
Animal Morphology and 1n Geology, to which 100/ 1s assigned 
The University Lecturers will for the most part be chosen from 
such College Lecturers as open their lectures to the University 
ge erally, but the Board 1s not necessarily restricted to such, 
nor to persons who may apply Candidates are to sand in their 
names and testimonials (if any) to the Vice-Chancellor not later 
than April 25 — It 1s understood that two lectures a week during 
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term tıme shall be the minimum during two terms for each 
lecturer receiving 50/ per annum As far as possible the Uni- 
versity Lectuieis are to give special personal attention to their 
pupils, so as to obviate as much as possible the necessity of 
private tuition 1n the subject of the lectuves , and the students’ 
fees are to be understood as payment for this personal supervision 
The Special Boaid for Biology and Geology have published a 
report showing urgent need for a Senior Demonstrator in Ele- 
mentary Biology and Animal Morphology at 2co/ a year , the 
classes have grown enormously, consequent on recent changes in 
the M B exammations They recommend that the Lectwers, by 
whose aid M: Sedgwick carries on the work of the late Prof 
Balfour, shall be appointed Univeisity Lecturers, Dz Hans 
Gadow ın the Advanced Morphology of Vertebrates, and Mr 
W F R Weldon in that of Invertebrates Moreover, they 
conside: an Assistant Demonstrator as well as othe: occasional 
demonstrators are 1equired 
Prof Hughes has written a letter on the subyect of the proposed 
Sedgwick Museum, suggesting that educational utihty rather than 
architectural display should be the principal aim ın the building, 
and pleading stiongly against po-sible curtailment of the site 
* available for the new museum to satisfy demands of other ele- 
partments The area now proposed, 240 feet by 5o feet, with 
room behind for future extention by annexes, &c, 1s not too 
large If sufficient space can be secured for future extension, ıt 
1s best to place the museum entirely on one floor , but if this is 
not certam, 1t would be desirable to have two long 100ms one 
above anothei, each 20 feet high 





SCIENTIFIC SERIALS 


THE Quarterly Fournal of Microscopical Science for January, 
1884, contains —Notes on Echinoderm morphology, No vu 
on the apical system of the Ophimids, by P Herbert Capen- 
ta, M A (plate 1) —On the homologies of the primary larval 
plates in the test of Brachiate Echinoderms, by W Percy 
Sladen (plate 1) —On the ougin of metameric segmentation 
and some other morphological questions, py Adam Sedgwick, 
M A (plates 2 and 3) — On certain abnormalities in the com- 
mon frog (Rana temporaria) (1) the ocemrence of an ovotestis , 
(2) abnormahties of the vertebial column, by A Gibbs Bourne, 
BSc (plate 4) —Researches on the intiacellula: digestion of 
Invertebrates, by Dr E Metschnikoff (translated from Ardetten 
Zool Inst Wren, 1883 —On the ancestral history of the 
inflammatory process, by Dr E Metschnikoff.—The structgres 
connected with the ovarian ovum of Marsupialia and Monotre- 
mata, by Edward B Poulton, M A (plate 5) —On the skeleto- 
trophic tissues and coxal glands of Limulis, Scorpio, and 
Mygale, by Prof E Ray Lankesta, M A (plates 6 to 11) 


THE Xou nal of Physiology, vol 1v , No 6, February, 1884, 
contains —On the electiical phenomena of the excita*ory process 
in the heart of the frog and of the tortoise as investigated pkoto- 
graphically, by Dr J Burdon-Sandersonand F J M Page (plates 
13 to 20) —Experiments on the eais of fishes with reference to 
the function of equilibrium, by Dı Henry Sewall —On the 
influence of ceitain drugs on the period of diminished excita- 
dility, by Dr $ Ringer and Dr H Sainsbuy (plate 21) —On 
the action of digitalis, by Dr J Blake.—On the coagulation of 
the blood, by L C Wooldiidge, D Sc —An investigation re- 
garding the action of rubidium and cesium salts compared with 
the action of potassium salts on the ventricle of the frog's heart, 
by Dr S Ringer (plate 22) —Some notes on the fibiin ferment, 
byS Lea, MA, andj R Green, B Sc 


THE Journal of the Royal Microscopical Society, February, 
1884, contains —On the constituents of sewage in the mud of 
the Thames, by Lionel S Beale, F RS (plates 1 to 4) —Onthe 
modes of vision with objectives of wide aperure, by Prof E 
Abbe (figues), and the usual summary of current researches 
relating to zoology and botany 


Morphologisches Yahrouch, Bd ix, Heft 11, fontams —On 
the comparative anatomy of the excretory sexual organs of 
insects, by J A Palmen —Cortributions to the comparative 
anatomy of fishes, No 1 , on the cranium of Ara calva, L , by 
Dr M Sagemehl (plate 10) —7A contribution to a knowledge 
of the pseudobianchiz ın osseous fishes, by Dr. F Mauer 
(plates 11 and 12) —On the morphology of the mammalian teat, 
by Heimann Klaatsch (plates 13 to 17) 


Archives Halennes de Biologie, tome 1v , fasc 11, December 
I5, 188 3, contains —New 1esearches on the alterations 1n organs 


| in diabetes, by Dr P Feuaro —New researches on the normal, 
and pathological anatomy of the human placenta and of that of 
mammals, being the substance of three letters to Prof Albeit 
Kolhkei, by Dr G. B Ercolan —On the ciliary muscle in 
reptiles, by Dr Ferruccio Mercanti —On the réproducteon of 
epithelium of the anterior crystalline capsule in adult animals 
under normal and pathological conditions, by Dr Falchi — 
| On some dangers fiom fly’s exciement, by Di B Grassi —On 
the course and termmation of the optic nerve in the retina of a 
ciocodile (Champsa lucus), by Dr A Tafant euh a plate) — 
On the development of the veitebral column ın osseous fishes, 
by Dr B Grassi —Notice of the death and writings of Dr P 
| Burresi, and of the death of Prof G B Ercolan of Bologna 








Riwista Scie tifico-Zndustriale, Florence, January 15 —A de- 
scription, with illustration, of the seismoscopic clock invented by 
Brassart Brothers, by E Brassart -On the harmonic sounds 
produced by a Awd dischaiged through a tube, byeTito Martim 
— Variations 1n the electric resistance of solid amd pure metallic 
wires unde: varying temperatures, Part 1, Historic survey of 
the works hitherto issued on the influence of temperature on the 
conductibility and electric resistance of solid and pure metals, 
by Prof Angelo Emo —Account of the semi-incandescent 
electiic lamp invented by Tihon —A practical application of 
Newton’s 11ngs sn motion, by Prof Augusto Right —On the 
petiodical migrations of the AZyosus ghs, Gml, by S Mina- 
Palumbo —On the nest of the Geophilus flavus, by Prof F 
Fanzago —On the mollusks at present inhabiting the province of 
Porto-Mauriz, Maritime Alps, by G R Sulliotu 


I 
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Rendiconti del Reale Jstituto Lombardo, February 7 —Obituary 
notice of Prof Emilo Cornalia. (concluded), by Piof Leopoldo 
Maggi —A short description of the crystals of barium found at 
Vernasca, by Di F Sansoni —On the importance of certain 
| symptoms 1n the diagnosis of sciatica and other affections of the 
| hip, by Dr G Fiorant —Whether women should be permitted 
| to follow the legal profession, by Prof E Vider 





SOCIETIES AND ACADEMIES 
e LONDON é 

Royal Society, March 13 —‘‘Notes on the Macroscopic 
Structure of some Rochs from the Andes of Ecuador, collected 
by Edward Whymper No II Antana” By Prof T G. 
Bonney, DSc, FR S. 

The specimens examined cons.sted of one series gathered by 
Mr Whymper and another obtained by him from g collector 
The latter came from the south-west or west side ofthe moun- 
tain, at elevations probably not exceedinggr3,000 feet Among 
them are pitchstones and augite-andesites, in which a little 
hypersthene possibly occurs Mı Whymper’s own collection 
contains specimens of the great lava stream on the west side of 
Antisana, taken at about 12,340 feet above the sea It 1s an 
augite andesite The remainder represents the rocks forming the 
upper part of the mountain, collected from a moraine about 
16,000 feet above the sea, supplied by occasional crags, which 
crop out through tke snow and are mostly inaccessible These 
are a series of augite andesites, ın some of which hypersthene 15 
certainly present 


| Linnean Society, March 20—H T Stainton, FRS, 
vice-president, ın tne chair —The Rev Canon Jas Baker, Mr 
| W Brockbank, My, Robert Mason, and Mr Ed A Heath weie 
elected Fellows of the Society —Mr J G Bake! showed and 
made remarks on a supposed hybiid between the Oxlip (Primula 
elatior) and the Cowshp (^ verzs) —In illustration of lus paper, 
a contiibution to the knowledge of the genus Axzaphe, Walker, 
Lord Walsingham exhibited a large and remarkable nest con- 
| taining a packed mass of cocoons, also specimens of the insects 
and of the larvee of a species of Congregating Moth of this genus 
from Natal, and he likewise showed a live example of a 
dipterous parasite which had emerged from the moth’s eggs 
when hatched He further stated that the nest and contents had 
been forwaided to him by Col Bowker of Durban, and the 
larvee were found alive on its receipt in England in August last 
Many of the la: vze remained ım the nest, but otheis 1n companies 
of twenty to forty occasionally marched out, moving imn closely 
serried rank, much afer the manner of the larvae of the Proces- 
sion Moth (CzetAocampa) rom Decegibei to February about 
250 moths emerged, but, from the difficulty of obtaimng their 
natural food, all died, though a pair bred and the eggs hatched 
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The mature insect closely resembles the 
though under the latte: name, 1t would seem, there ate several well- 
marked local races The genus 1s found in West Afiica as well 
as Natal, and it appears that ın the several species the colom, 
size, shape, afl material of the common nest, as well as the 
individual silky cocoons, markedly differ The habit. of these 
moths when still. more fully known 1n their native haunts will 
yet form a most interesting chapter to the traveller Of Anaphe 
four species have Inthert > been described, viz 4 venita fiom 
Old Calabar, 4 'eamóigua from Angola, and A 7eticulata and 
A pandafrom Natal To these Lord Walsingham adds 4 carte 
from the Gold Coast, and A znfracta fiom the Ca ueroons — 
A paper, on the haus occuring on the stamens of plants, 
by Mi Greenwood Pim, was read As to the morphology 
of these he sums up the groups thus  (r) simple umcellulai, 
subulate, smooth, Mawa, Campanula, (2) unicellular, subulate, 
rugose or papilar, Cuphea, Nerium, Eutoca , (3) unicellular, 
flattened, spathulate, rugose oi striate, Verbascum, Ce'su, 
Antu rhinum , V8) pluicelitilar, simple, smooth, Siva, Adha 
toda , (5) pluncellular, simple, rugose or striate, Ava alls, 
Thunbe gia , (6) pluricellular and branched, Brovalha and some 
forms of Salva, (7) pluricellular with glandulai tip, Oxalis, 
Gesnea , (8) multicellular CozzolouAus, Ipomea —A_commu- 
nication was read, ** Closuie of the Cyclostomatous Bryozoa,” 
by Arthu. W Waters While admitting that the group pos- 
sesses few characters available for purposes of scientific deter- 
mication, he nevertheless points out that the ovicells have a 
greater importance than that hitherto accorded them , alio that 
the connecting pores are comparable with the rosette vlates of 
the Chilostomata, and that «tres, must be laid on the size of the 
zooecial tube, and more particularly to the position and variation. 
of its closure The author states that 1n the Cyclostomata (stm- 
plest Bryozoa) he has found a calcareous partition closing the 
tubulai zooecium, thus protecting the colony , whereas in the 
Chilostomata there 1s a horny operculum, which, unlike the 
other, 1s not a sign of death, but, being movable, protects the 
living polypide, ind through it the colony —A paper was read 
on the hife-histoy of Æcrdium bellidis, by Mr C B Plowright, 
im which he gives the iesults of a series of experiments, 
noting the infection and appearance of the Uiedo He differs 
in opnaon from most authorities, who regard the 4&zdium of 
the datsy as a vanety of Æ composttar tm, while he denon- 
strates it to be a true hetercecismal Uredine —The last communt- 
cation 1ead was by Mr F Kitton, on some Diatomacee from 
the Island of Socotra, in which a number of new species are 
described and figu ed 


Geologfal Society, Maich 5 —Piof T G Bonney, F RS, 
president, in the char—F N Maude, John Potts, and Corbet 
Woodall were electe® Fellows, and Di Chales Danois, of 
Lille, a Foreign Correspondent of the Society —The following 
communications were read —On the structure and formation of 
coal, by E Wetheied, FGS, FCS The conclusions on the 
evidence elicited fiom the author's investigations were (1) that 
some coals were practically made up of spores, otheis were not, 
these variations often occurring in the beds of the same seam , 
(2) the so-called bituminous coals were largely made up of the 
substance which the author termed hydrocarbon, to which wood- 
tissue undoubtedly contributed An appendix to the paper, 
written by Prof Harker, Piofessor of Botany and Geology at 
the Royal Agricultuial College, Cuencester, dealt with the de- 
termination of the spores seen ın Mr Wethered’s microscopic 
sections The wiiter concluded that the forms in the coal 
were from a group of plants having affimties with the modern 
genus Jscefes, and fiom this Isoetoid character he suggests 
the generic title of Zsoe/o:des pending futher investigation. —On 
strain 1n connection with crystallisation and the development of 
perlitic shuctme, by Frank Rutley, F G S —Shetches of South- 
African geology , No 1, a sketch of the Ingh-level coal-field of 
South Afnca, by W H Penning, FG S In this ape the 
author gave a sketch of the high-level coal-field of the Trans- 
vaal and the neighbouring region This coal-field was described 
as extending 400 miles from north to south, with an aveiage 
breadth of 140 miles, so that its area 1s about 56,000 square 
miles The tract consists of an elevated plateau forming the 
* High Veldt: " of the Transvaal and the plains of the Orange 
Free State. It slopes away to the north-west, and 1s scarped to 
the south and east by the heights knowns the St umberg and 
Diakensberg Mountaing, nearly all the principal rivers of South 
Africa take their rise in this tract of land The coal bearing 
beds forming the plateau rest unconformably ın the north upon 


Anaphe panda, Boisd , | deposits probably of Upper Palæozsic age, described as the 


Megalie-berg beds In the south-west the Lower Karoo beds 
undeilie the coal beds, also unconformably The beds of the 
high grounds consist above of sandstones, called the ‘High 
Veldt beds " by the author, and below of shales, fo. which the 
name of ‘‘ Kimberley beds” is proposed, after the chief town of 
Griqualand West, in which distiict they form nearly the whole 
surface These two series aie conformable, and generally lie 
horizontally In the shales coal occurs only ın minute patches , 
the seams of coal ate inteistiatified. with the sandstones, into 
which the shales pass up gradually, aud which sometimes include 
thick bedded grits and coiglomeiates Both shales and sand- 
stones contain inteistratifications and numerous dykes of trap, 
which have rarely produced much alteration 1n the sedimentary 
beds, from which the author concludes that the eiuptious were 
sub-aqueous and contemporaneous, oi nearly so Owing to the 
persistent horizontality of the 1ocks, the mountains and valleys 
are merely caved out of the plateau, so that the thickness of 
the deposits 1s easily measmed The author gave 2300 feet as 
the minimum thickness of each series By a comparative sec- 
tion 1t was shown that the coal bea ing sandstones ('* High Veldt 
bedg’’) are the ** Upper Karoo” of Stow, and the ‘*Stormberg 
beds” of Dunn The '' Kimberley beds” are the Uppe: Karoo 
beds of Dunn [In the latte: part of his paper the author 
noticed bitefly the different localities where coal has been found, 
namely, Newcastle, Lange's Nek, the Lebelelasberg Mountains, 
nea New Scotland, several places on the High Veldt, Wem- 
burg, Biandfoote, Cornet Sprut, Burgersdorf, and Indwe, 
twenty miles erst of Dordiecht The most northerly point of 
the Transvaal where coal has been found is on the Letsebo 
River West of the Drakensberg coal occus at a lower level 


Entomological Society, Maich 5 —Spectal General Meet- 
ing —Mi J W Dunning, president, in the chan —Piof J O 
Westwood, hon life president, proposed, and Mr H T. 
Stainton seconded, a proposition ** That 1t 1s desirable to obtain 
for the Society a Royal Charter of Incoi poration ” After a short 
discussion, the 1esolution was carried ze. con 

Ordinary Meeting —Prof Westwood, hon life president, 
in the char —Two new members were elected —Mr E A 
Fitch exhibited. a large geodephagous larva said to have been 
coughed up at Maldon bv a young man who was suffering from 
bronchitis —Mr J W Dunning protested against the irregular 
manner in which the names of persons had lately been used in 
entomological nomenclature, and Mr H J Elwes expressed 
his gusapproval of the use of Hindoo mythological, and other 
names not of Latin or Greek derivation, in the same manner — 
Mr E Saunders ead the concluding part of his synopsis of the 
Butish Hymenoptera Acuieata, part u1 Apide , and also, further 
notes on the terminal segments of aculeate Hymenoptera 


EDINBURGH 


Mathematical Society, March 14 —A J G Barclay, vice- 
president, m the chan —Mr W J Macdonald gave an account 
of Pascal’s ‘‘ Essais pour les Coniques "—Mr R E Allardice 
iead a paper on the geometry of the spherical surface , and 
Prof Chrystal gave an additiorial proof of one of bis theorems 
—Mr Thomas Mur, F R S E , contributed a note on the con- 
densation of a special continuant 


Royal Physical Society, March 19 —Mr B W Peach, 
FRSE,FGS, president, in the chan —The followmg com- 
munications were read —Notes on a second collection of birds 
and eggs from Central Uruguay (with exbibition of specimens), 
by Mr J J Dalgleish —On a revised list of British Ožu? ordea, 
by W E Hoyle, M A, F R.S E , of the Challenger Expedition 
Office —On the Breadalbane Mines, by Messrs J S Grant 
Wilson and H M Cadell, B Sc, of H M Geological Survey 
of Scotland (communicated by permission of the Director General 
of the Geological Survey) These mines are situated in the basin 
of the Tay, and the highest—those of Tyndrum—were first 
noticed — Th galena veins were partly ın a fissure traversing the 
quartztes ın close proximity to a large fault which the authors 
had observed for the first ume at Tyndium — Another vein existed 
in the fault fissure itself or in the mica schists which were brought 
down by it against the quartzites A difference in. inclination 
biought the two fissures together, and at a certain depth they 
found a conjoint vein Below the line of junction the ore almost 
disappeared, as had been proved bythe old workings, and very little 
ore was visible ın the portion of the conjoint vein exposed on the 
surface The veins were of quartz with spathic non and barytes, 
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and were never more thar. four feet in thickness. The ore was dis- 
tributed in broad rudely parallel diagonal bands, and the veins 
resembled 1n this as in other particulars those of the Upper Harz 
belonging to von Groddeck’s ‘‘ Type Clausthal” Lead ore was 
discovered at Tyndrum in 1741, and was mined with varying 
activity till 1862, when the mines were abandoned, as they had 
quite ceased to pay expenses. Chrome iron ore was known to 
occur 1n considerable quantity 1n a mass of serpentine at Corrie 
Charnaig ın Glen Lochaig, but had never been extensively 
worked An uinteiesting occurrence of grey and yellow copper 
ore was found at Tomnadashan on the southern shore of Loch 
Tay ‘The ore was disseminated through a mass of crvstalline 
rock resembling diorite, which had been injected into the schists, 
hardening and contorting them at its edges The basic rock was 
in tuin traveised by multituces of veins of pink gianitite, which 
at some places united and formed a stock-like mass with large 
pink orthoclase crystals The o1e was found most abundantiy 
at the Junction of the two rocks Molybden glance occuried in 
the acid rock, but no traces of blende o1 galena kad been dis- 
covered at Tomnadashan At Corrai Bat near Ardeonaig rich 
argentiferous galena veins traversed the schists on the top of a 
hill which was capped by a senes of calcareous beds The 
galena contamed from 85 to 600 ounces of silver per ton of ote, 
but the veins thinned out on passing down into the non-calca1 eous 
beds below, and became quite barren at a depth of roc feet 

There were many other very thin veins of pyrites blende, galena, 
&c , 1n the Breadalbane district, but none were thick enough to be 
worked with profit —Prof Cossar Ewart, F R S E , exhibited, with 
remarks, the following specimens —(1) the Tadpole fish (Razuceps 
ts tfurens) , (2) the Great Fork-beard (Phyczs blenniodes) , (3) the 
Power Cod (Gadus minutus), (4) an Albmo specimen of the 
Haddock (Gadus egleftmus) —Prof Ewart also exhibited and 
described a new hatching-box he had devised foi adhesive eggs 
to take the place of the American '* Clark " hatching-box The 
advantage of Prof Ewart’s box 1s that the glasses are arranged 
m a horizontal position, so that the embiyos, when hatched, 
pass at once into comparatively s ill water, instead of having to 
run over and under a varying number of vertical glass plates — 
Prof Ewart also described an easy method of stocking spawning 
beds capable of being readily used by the fishermen themselves 

All that was required was an ordinary wooden tub and a shallow 
galvanised iron. tray about twenty inches ın diameter, with the 
bottom cons'sting of two portions each hinged to 2 cential bar 
so as to open downwards The object 1n view 1s to deposit 
stones on the spawning bed coated with fertilised ova To do 
this the tray ıs placed in the tub, which 1s then filled with*sea- 
water Into the tray a number of flat stones are arranged , the 
water 1s then fertilised and the stones coated with eggs This 
done, the tray 1s lowered to the bottom by means of four cords 
—two attached to the rim of the tray, and one to each half of 
the bottom When the tray has reached the sea-floor, the cords 
attached to the false bottom are set free, and the tray raised by the 
cords attached to its edge, the result being that the egg-coated 
stones are left at the bottom. By this method the fishermen, with- 
out any trouble or expense, could add 200 or 300 eggs for every 
herring they removed from the sea, and thus do their best to 
restore the balance of nature which their operations had 
disturbed 

PARIS 


Academy of Sciences, March 17 —M Rolland in the chair 
— On the new map of Tunis to the scale of I 200,000, now 
bemg prepared in the French War Office, and the first six 
sheets of which have just appeared, by M F. Perrier The 
map, which will be completed early next year, will comprise 
twenty sheets altogether, uniform with that of Algeria, of which 
it forms a natural continuation —Relat.ve rapidity of combustion 
of explosive gaseous mixtures, by MM Berthelot and Vieille — 
On the solution of a very extended class of equations ın quater- 
mions, by M Sylvester —Notice of the labous of the late M. 
Sella, Corresponding Member of the Section of Mineralogy, by 
M. Daubrée —Notice of the second volume of the Emperor of 
Brazil’s “Records of the Rio de Janeiro Observatory," by M, 
Faye —Remarks on a note by Sir Richard Owen on the dis- 
covery of a mammal (Tiitylodon) in the South African Trias, by M 
Albert Gaudry —A pplication of fheincancescent lamp for the light- 
ing of astronomical instruments, by M G Towne —Remarks on 
the shadows cast by the faculze on the penumbra of the solar spots 
(one ilustgation), by M E L. Trouvelot —On some arithmetical 
applications of the theory of elliptical functions, by M. Stieltjes, 
—On a new generalisation of the Abelian functions, by M E, 


Picard —On the thrust of a mass of sand with horizontal upper 
surface agamst a vertical or inclined wall, by M J Boussmnesq* 
— Theory and practical formulas of magneto-electric machines 
wath alternate currents, by M Félix Lucas —Note on Hall’s elec- 
tro-magnetic phenomenon, by M A Leduc —Orfthe lawg regu- 
lating the decomposition of salts ın water, by M H Le Chate- 
ler —Note on the action of chloruretted aldehydes on benzme 
in the presence of chloiide of aluminium, by M ATph. Combes 
—On the addition of chloride of 10dine to monobiomuretted 
ethylene, by M Lows Henry —Note on the dfilysis of the acid 
of the gastric juice, by M Ch Richet —Distibution of the 
motor roots in the arimal muscular system, by MM Forgue 
and Lannegiáce — Memoir on the relations between plants and 
the nitrogen consumed by them, by M W O Atwater —Note 
on the cultivation of the sedimentary matter brought up from 
great deptks by the diedgings of the Z»avalleur and Talisman 
during the expeditions of 1882-89, by M A Certes The 
object of these experiments 1s to show that the abSence of plants 
o1 animals in decomposition at the bottom of tĦè sea 15 probably 
due to the piesence of microbes analogous to those which, under 
our eyes, are aaily working at the tiansformation of organic into 
moiganic matter —On the renal organs of the embryos of Helix, 
by M P de Meuron —On speimatogenesis a d the phenomena 
of fecundation in Ascarıs megalocephala, by M P Hallez —On 
the Sımædosau. ian, a 1eptile belonging to the Ceinay formation 
of the Rheims aistiict, by M Victor Lemoine —On the morpho- 
logical value of the cortical libero-lignoce masses 1n the stems of 
the Calycarthez, by M Oct Ligne: 
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. . THE “CHALLENGER” REPORTS 


Report of the Scientific Results of the Voyage of H.M.S. 
** ChaBenger during the Years 1873-76, under the 
mmand of Capt. George S. Nares, R:N., F.R.S., and 
tf E T. Thompson, R.N. Prepared ander the 
tendence of the late Sir C. Wyville Thomson, 
à P .S4 and now of John Murray, F.R.S.E., one 
oe e the Naturalists of the Expedition. Zoology, vol. viii. 
- (London : Published by Order of Her Majesty’s Govern- 


ment, 1883.) s 
r pu eigh volume of the Zoological Series of Reports 
on the Scientihc Results of the Expedition of 
-HOM.S. Challenger contains three Reports. That on the 
Copepoda is the second Report on the Entomostraca, and 
is by Dr. G. S. Brady. That on the Calcareous Sponges 
is by Mr. N. Poléjaeff of the University of Odessa; and 
that on the Cirripedia is by Dr. P. P. C. Hoék. We 
learn incidentally from a note by the editor, Mr. John 
Murray, that the Report on the Foraminifera, by H. B. 
Brady, F.R.S., is now (December 1883) nearly printed, 
and that it will be issued at once as vol. ix. 
tU Dr. G. S. Brady's Report on the Copepods contains de- 
"jscriptions of 106 species, for 12 of which it has been neces- 
sary to establish 11 new genera, Thesespecies were taken 
almost entirely from surface-net gatherings made during 
‘the. cruise. hile in some few of these gatherings no 
Copepods were found, Mr. Murray feels certain that 
these forms were rarely if ever absent from the tow-net 

Herings when these were examined on board ship. It 
"certain that the sea from the Equator to the 
| supports everywhere a profusion of Entomostracan 
life, chiefly of the order Copepoda. The appearance of 
ooo these little crustaceans on the surface would seem to 

` depend $n conditions not yet well understood. Night 
seems to call them up in larger numbers than the day, 
ut sometimes even in the day they will appear in multi- 
4udes so vast-as to colour the surface of the ocean for 
v. distances of. many miles. The cold waters of the Arctic 
and Antarctic seas are even more favourable to the in- 

crease of the Copepods than the warmer waters of the 

tropics, and..Dr. Brady notes that while individuals of 

some one or two species seem in the polar seas to pre- 

dominate, in the equatorial and sub-tropical area no one 
species seems to occur in a very preponderating abun- 
dance, but there is a far greater variety of genera and 
species.. While the range of the distribtition of the Cope- 
ods is extremely wide, still some forms, as Calanus 
finmarchicus; seem- to: be characteristic of the Arctic seas, 
“while others, as Undina darwinii and Eucheta prest- 
andrea, occupy a like position in the tropical and warmer 
temperate seas. 

Dr. Brady follows the sevenfold division into areas 
adopted in his Report on the Ostracoda. The only un- 
doubted deep-sea species found is Postostratiotes abyssi- 
cola, a single specimen of which was dredged in a depth 
of 2200 fathoms. The fish parasites described are 
remarkably few, and with one exception seem to have 
curred on surface-ljving fish., It would perhaps not be 
safe to conclude from this that the deep-sea fish are free 
VOL. XXIX.*-No. 753 






































from such parasites, but is it not possible that if such 
forms existed they may have been torn off or destroyed 
in the transit of the host fishes from the abyssal depths? 
The single species found was described in manuscript by 
the late Dr, von Willemoés Suhm, whose decur and 
figures are given. 





Murray, which was taken at Station 89, from a 
2400 fathoms. Itis a strangely attenuated and wonder- - i 
fully transparent form. The thread-like cephalic: region and 
body portion together only a little exceed 13 mm. in length. - 
This most important Report is accompanied by fifty-five 
plates, all drawn by the skilled hand of the author. 

The Report on the Calcareous Sponges, by Mr. A, - 
Poléjaeff of Gratz, a graduate of the University - of. 
Odessa, and a trusted pupil of Prof. F. E. Schulze. isa i 
most excellent contribution to our knowledge DR 
Mighly interesting group, and entitles its author by its 
comprehensive criticism and by its attention to practical 
details, to a high place among modern systematic zoo- 
logists. The author had much invaluable assistance in 
his work, and though living in the somewhat out-of-the- 
way, though beautifully situated capital of Styria, he had 
the immense advantage of being able to consult the collec- 
tion of Oscar Schmidt. It is with pleasure we fully r 
nise the good use he has made of all these opport 
and we heartily congratulate him on the result. Um 
careous Sponges of the Challenger Expedition were found — 
to belong to thirty species, twenty-three of which are de- 
scribed as new. To describe these was a comparatively: 
easy task, and to arrange them in an orderly sequence. 
was there not the splendid essay of Ernst Haeckel, 
“Die Kalkschwimme”? True; but there was 
difficulty : for the twelve years that had elapse 
appearance of this most remarkable work had 
mgich to our knowledge of the morphology and embryology 
of this group as to expose the extremely artificial nature 
of Haeckel’s system. Possibly, if the chapter of the his: 
tory of the Calcareous Sponges had for ever closed on 
the publication of Haeckel’s monograph, the systematic 
arrangement there adopted, however open to logical 
attack, might for convenience’ sake have stood itsground. |: 
But as a satura! arrangement it would have ever been”. 
open to a destructive criticism. Not the least important . 
part of this Report is the free but generous criticism on 
Haeckel's classification which will command the attention 
of every one interested in the group of the Sponges... It 
should also be read by all working on the details of = 
structure of the lower forms of animal life. .028 

It would be impossible in a general notice of this 
Report to venture into minute details, but while referring _ 
those interested in the facts to the first two dozen pages __ 
of the introductory remarks, we may observe that the - 
author concludes that “the peculiarities of the canal. 
system of the sponges, the early development of their 
mesoderm, the circumstance that it is just the mesoderm 
which in them gives origin to the generative products, 
and finally the absence of cnidoblasts and nervous ele- 
ments, taken altogether, theugh they do not justify the 
establishment of a new class for the Sponges,are yet» 
important enough to entitle them to occupy an: inde en- 
dent position among the Ccelenterata às a 
Within this class the Calcareous Sponges 
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essentially isolated position, and. asa miian | depths c of the oce: 
divided-into-two-orders : (1) Homocæla, and {2} Hetero- | their paleontological 


cela the. former withthe single family Asconida (Leuco- 
solenia, Bwbk.),the latterwith the three families Syconida, 
Leuconidz, and ‘Teichonide. The concluding portion of 
the introductory chapter we quote as showing that, how- 
ever destructive may be the author's criticism, he is not 
unmindful of the merits of the author of “Die Kalk- 
schwimme;” while many of Prof. Haeckel’s statements 
have thus proved to be .founded on-error, it must never 
be forgotten that it-was.his Monograph that called forth 
and facilitated later investigations, and if we are forced 
to ágree to.a certain extent with the judgment of M. 
Barrois upon this great work, that "l'imagination y a 
trop souvent pris la place de l'observation scientifique et 
froide," every one will also agree with another jadgment 
of the very same naturalist, that with the appearance of 
Prof Haeckels Monograph “l'histoire des Éponges 
entra.dans une phase nouvelle." M. Poléjaeff’s Report 
is.aecompanied by nine plates, in which all the new forms 
are figured. 

The Report on the Cirripedia is by Dr. P. P. C. Hoék, 
Taking Darwin's Monograph as a basis of departure, the 
author gives us (1).a sketch of the development of our know- 
ledge with regard tothe number of the genera.and species 
known, their geographical and bathymetrical distribu- 
tion; (2) a summary of what has been added to our 
knowledge of the anatomy, embryology, &c., of the group ; 
and (3) a discussion .of the different opinions published 
with regard to the classification of the group, especially 
since the discovery of the so-called Cirripedia Suctoria or 
Rhizocephala. The first of these sketches is, from a 
faunistic point of view, very interesting and instructive, 
showing both how much and how little is known as to the 
forms to be met with on our.coasts or in our oceans ; and, 
if properly studied, this section may give a very gregt 
impetus to the local study of these forms. We read that 
all “the Cirripedia of the Baltic belong to the genus 
Balanus;" but, if we are not mistaken, the extremely 
curious species Auclasma sgualicole has been found on 
sharks in this sea, and specimens, we believe, from this 
locality are to be found in the Berlin and Dublin 
Museums. To the record given of species of fossil forms 
described since the date.of Darwin's Mcnograph we may 
add one that has a peculiar interest being from the pen of 
the late. head of the civilian staff of the Challenger Expe- 
dition, describing Loricula macadamé from the Upper 
Greensand of.the:County Antrim. 

Out of seventy-eight species of Cirripeds represented in 
the Challenger collection only nineteen had been pre- 
viously.recorded, and fifty-nine.are named and- described 
now for the first time. In 1854 Darwin gave the number 
ofknown Cirripedes as 147, and since then only some 
eighteen new species have been recorded. 

Of the thirty-four genera of Cirripedia at present known 
the species of twenty-eight have never been observed at a 
depth.greater than 150.fathoms. Two have been found 
from the: shore to 400 fathoms (Alepas and Pccilasma). 
Balanus. occurs from the shore down to 510 fathoms. 
Dichelaspis ranges down to 1000 fathoms ; and finally 
only two genera (Scalpellum and Verruca) have been 
observed gt depths greater than Ioco fathoms. The 
occurrence of these two latter genera in the greater 
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ipcides in a striking manner with 
istory, but Dr. Hoék has not been 
able to identify any of the recent-species with the extinct 
forms described by Darwin, Bosquet, and Reuss. Of the. 
genus Scalpellum only eleven species were kiden upeto 
the cruise of the Challenger; over forty species «were. 
added to the list as the result. of the cruise. The*majority 
of the species are inhabitants of deep wafer; indeed 
Scalpellum appears to be the only genus ofthe stalked 
Cirripedia which is to be often:met with at great depths. 
It is also worthy of :note-that the-observation of Darwin .. 
made with regard to-the nudtberof specimens.of Cirripeds 
during the Cretaceous period may be made for the-recent 
species of Scalpellum : “The numer of species .iscon-.. 
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Scalpellum daria. 


siderable, the individuals are rare." ‘While the species 

found during the Challenger cruise amounted ‘to forty- 

three, twenty-six of these are represented by a single 

specimen only ; four are represented by‘two: Specimens ; $ 

five by three; two by four; and only six species are 

represented by more than four specimens. The study of 

the complemental males found in some of ‘the species ofo 
Scalpellum has given some very interesting results, but 

we are promised a more detailed treatment of the-organ- == 
isation of these little creatures ina supplementary memoir, 
which will deal with the anatomy of the group, and which 
wil very shortly be published. 
stroemi?, Sars, we find the followingi— - 

“On opening a specimen of this species, dredged in 
August 1882 by H.M.S. 7+//ou, it: was found to contain. 
within the mantle. cavity afew large embryos ;-on -micro- 
Scopic examination these were found to have passed. 


In the account of Seo 
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* already thé Nauphus-stage and to have arrived at the 
Cypmis-stage The exuvie of the Nauplius-stage still 
adhered to,the covering of the Cypris, still ıt was not 
easytto make out which paits had developed from the 
Nauphus appendages ? 

The largest species of the genus known has been called 
S darwint Qniya single specimen of this splendid form 
was dredged “luring the Challenger’s cruise, and of 1t, 
through the coutesy of Mr Murray, we are enabled to 
give the woodcut illustration OQ the previous page This 
specimen was found as 1epiesented attached to a man- 
ganese nodule , these nodules, according to Mr Murray, 
are formed by concretionary depositions around shaik's 
teeth, pumice,and other substances at the bottom of the 
sea, it was diedged at Station 299, December 14, 1875, 
lat. 33? 31^ S , long 74^ 43 W , at a depth of 2160 fathoms, 
from a bottom of gray mud Four large com>lemental 


males were found attached between the mantle and the 


scutum at a short distance fiom the apex of the valve and 
close to 1ts occludent margin Three specimens were on 
the left and one on the night side 

Of the genus Verruca, ten species, of which six are new 
were found They are among some of the most interest- 
ing forms of animal life collected dunng the Expedition, 
and prove that the number of iecent species 1s much 
greater than had been to this supposed to exist, and that 
the genus has a true worldwide distribution Of the six 
stations which yielded Verruca one belongs to the 
Northern Atla&tic, thiee to the Southern Atlantic, one to 
the Pacific, and one to the Malay Archipelago By these 
discoveries the range in depth has been igamensely 
Increased , the greatest depth known to Darwin for V 
siroma, O F M , was 90 fathoms, but the six new Chal- 
lenger species inhabit depths of from 500 to 1900 fathoms 
Of the genus Balanus nine species are referred to, and 
five desciibed as new , and of the genus Chthamalus one 
new speci ıs described This memoir is accompanied 
by thiiteen plates € 

The volume has been edited by Mr Murray, and 1s 
one of the most important to the student of invertebrate 
foims yet published of these Reports 





GERMAN METEOROLOGY 
Repertorwm der Deutschen Meteor ologw Leistungen 
der Deutschen ın Schriften, Erfindungen und Beobach- 
tungen auf dem Gebiete der Meteorologie und des Erd- 
magnetismus von den Altesten zeiten brs sum Schlusse 
des Fahres 1881 VonG Hellmann (Leipag verlag 
von Wilhelm Englemann, 1883 ) 
I this goodly octavo volume of 498 pages, presenting 
an exhaustive catalogue of the meteorological litera- 
tuie of Germany fiom the eailiest to the present time, 
Dr Hellmann has done a service to science, the practical 
value of which it would be difficult to overestimate The 
work 1s divided into three parts The first pait comprises 
the writings and discoveries, and is in two divisions 
The first of these divisions gives the names of authors 
and the titles of then works , and the fulness and satıs- 
factoriness of detail with which this 1s gone into may be 
seen by referring to ' Dove,’ who was the prince of 
German meteorologists$and “ Hefinholtz,” the latter con- 
tributing only one pgper—on whirlwinds and thunder- 
storms—and the former 208 papers, embracing all depart- 
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ments of the subject The principal events in the 
biography of each author are briefly 1ndicated, together 
with the date of publication of each contribution and the 
work in which it appeared The second division is an 
index of subjects comprised under meteorology, terrestrial 
magnetism, and atmospheric electricity, and the com- 
pleteness with which this part of the work is done may be 
seen by a reference to “ Barometer,” the various papers 
relating to which are grouped under thirty heads The 
heading “ Astio-Meteorologie " shows that even the anti- 
quities of the science have not been overlooked 

The second part gives a catalogue of stations, and 1s in 
two divisions—the first comprising stations and the dif- 
ferent series of observations made at them , and the 
second, indexes of subjects and observers The stations 
arg arranged according to the different States of Germany 
where they are situated, and sections are set apart for 
stations the observations at which have been published 
zu extenso, at which six or more observations have been 
made daily, stations for investigating forest meteorology, 
for weather telegraphy, and for international meteorology, 
high-level stations at heights of 1969 feet and upwards, 
and stations at which observations have been made for at 
least fifty years To these 1s appended an index of ob- 
seivers’ names and their stations 

The third part 1s historical, presenting an outline of the 
history of meteorological observations in Germany, a 
valuable chronological table from the eighth century 
downwards, detailing the more important facts in the 
history of meteorology and terrestrial magnetism, and 
the book closes with interesting statistics showing for the 
decennial periods beginning with 1480 the progress and 
extension of meteorological observations over Germany 
A map 1s added showing the meteorological stations in 
the “German Empire at the present time, and on the 
same sheet a small map showing the stations in Germany 
1n 1781, including those established ir connection with 
the Societas Meteorologica Palatina 

The extreme importance of this undertaking to all 
workers in meteorology, teriestual magnetism, and atmo- 
spheric electricity, and the ability with which Dr Hell- 
mann has cariied it through, make us regret with a strong 
feeling of shame the financial difficulty that was allowed 
to stand in the way of completing a similar catalogue of 
the meteorological literature of all nations From Dr 
Hellmann's letter to the Inteinational Meteorological 
Commuttee at Berne, dated July 20, 1880, it appears that 
all that was required to complete this great work was the 
raising of a sum not exceeding 12007 As however there 
appeared to be no hope of this small sum being raised or 
even guaianteed, Dr Hellmann, ın a spirit and with an 
energy which cannot but call forth the warmest approba- 
tion of scientific men, set to work in the autumn of that 
yeai, and was jp a position in May 1883 to sign the preface 
of the work now before us No small praise is also due 
to Herr Engelmann, for the effective help he has given in 
its publication 

For want of such catalogues, the workers, not merely 
in meteorology, but ın every department of science, are 
crippled, and the remark applies with peculiar ergphasis 
in the case of those who are entermg on the work of 
scientific 1eseaich Indeed, the waste of time and biajn- 
work 1n canying on scientific work no longer necessary 
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because it has been already done 1s so great, and the 
consequent material loss to the nation so serious, that the 
time cannot be far distant when the Governments of this 
and other countries will have no choice, but yield to the 
demands made for a moderate annual grant towards de- 
fraying the expenses incunied in preparing and publishing 
these indispensable aids to all workers in science 





OUR BOOK SHELF 


Berly's Electrical Directory Third Edition 
and New York, 1884) 


THis work consists of three separate directories, sepa- 
rately paged, but bound up together, the first, of 228 
pages, relates to British trades and professions connected 
with electricity , the second, of 273 pages, 1s devoted to 
similar matters from America, whilst the third 15 Coati- 
nental Of the last, 71 pages are French and Belgian, 
12 German, and 3 relate to other countries, chiefly 
Russia This arrangement, though convenient probably 
to the compilers, strikes us as being bad for many pur- 
poses The American and Fiench sections are particu- 
larly full of information The British. section opens with 
remarks on the progress made in electrical business 
during the past year, after which come various tables and 
formule These are by no means satisfactory In the 
formula for dimensions of units, many of the numbers 
which should have been printed as powers aie given as 
simple multiphers Though the table begins with C GS 
units, and professes to describe those accepted by the 
British Association and the International Congress of 
1881, the ohm 1s given as equal to 10” absolute units and 
the volt as 105, whereas the figures should respectively 
be 10° and 10? All this 1s very misleading So also 1s 
thefollowing statement —‘“‘Calling gravitation the natural 


unit of force, the absolute unit of force will be 5 gh Partof 


(London 


it” This statement ushers in the following definitiog — 
“Unit of Mechanical Effect ıs the unit of force carried up 


through one centimetre, or =a raised one centimetre” 


Ts ıt possible that this chapter on formule has been 
translated literally from the pages of some French wiiter 
who was in the habit of using a mixed metre-gramme- 
second system instead of either the centimetre-giamme- 
second or the metre-kilogramme-second system? With 
the exception of the scientific part, the editing appears to 
have been carefully and soundly done, and the com- 
mercial information 1s very extensive 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents Nether can he undertake to return, 
or to correspond unih the witters of, rejected manuscripts. 
No notice 2s taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as fossile The pressure on has space is so great 
that ut is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


“The Unity of Nature” ẹ 


IT was, I think, in the course of last year, or of the year 
preceding, that I ventured to remonstrate against the use some- 
trmes made of your columns by Mr G J Romanes foi the pu- 
pose of inculcating his per-onal beliefs, and disbeliefs, on subjects 
which he outside the boundaries of physical science 

The observations made by him in your paper of March 20 
upon the book I have lately published (‘* Umty of Nature”) 
show that ın that remonstrance I committed an offence which 
Mr. Romanes has not foigotten or foigiven Nevertheless I 
mest repeat it, and this time I have the advantage of his own 
confession, that **the pages of a scientific journal are not suited 
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to an examination” of those parts of my book which he has 
nevertheless denounced m yom pages with unusual violence of 
language If your pages are not suited to such an examination, 
neither can they be suited to comments which nothing but? that 
examination could justify ‘he tone of these comments 1s a 
very clear proof of tne necessity of our all keeping within the 
marches when we meet on neutral ground Scientific facts and 
scientific. hypotheses constitute that neutral und On the 
other hand, the bearing of these facts and of these hypotheses 
on questions of philosophy and of religion constitutes a separate 
region in which, 1f we meet at all, it must be outside the pages 
of a purely scientific journak In that separate region it has 
always been my endeavour to argue without personal passion 
and without contumely towards opponents I should be ashamed 
in any argument to display the animys which has in this case 
dictated the language of Mr Romanes on subjectsewlich, by his 
own confession, he has no right to dgag into yu pages He 
may hold that the highest aim of the human intellect 1s to prove 
the mindlessness of nature My book deals, and was intended 
to deal, with this philosophy, and I did not expect Mr Romanes 
to hke ıt How much he dishkes it 1s remarkable But he 
will find no passage in 1t which descends to the level of some 
of his comments. 

Having dismissed, as irrelevant in your columns, the criticisms 
of Mr Romanes on the ‘‘ Unity of Nature" which have no con- 
nection with science, I now turn to some of those which have 
this connection, and are at least perfectly legitimate m their 
character 

Mr Romanes is quite nght when he says that I object to the 
“newe philosophy” which makes experience the source of 
instinct In my view this theory 1s, ın the strictest meaning 
of the word, nonsense, because expertence is obviously a 
*' synthesis of intuitions,” and not the source of them It is a 
plain fact that mstinctive movements and instufétve sensations 
are the conditions precedent—the sole materialg—of experience 
Experience 1s nothing but the memory m living creatures of their 
own previous action on external things, and of the reaction of 
external things upon themselves It 1s the combined conscious- 
ness of both which builds up what we call experience | But in 
every step of this process, whether of action, or of 1eagtion, or 
of the combined memory of each, not one imstinct only, but 
several instmcts are concerned Experience therefore is the 
result of 1nstinct, and not the converse 
ms this argument Mr Romanes does not even attempt to 
dea 

He does, however, attempt to deal with my coXention that 
instinct 1s always strictly conelated w ith, ganie structure, and 
that special instincts are always connected with '' organs already 
fitted for and appropriate to the purpose” He says that my 
own case of the dipper ought to have taught me better, foi,” 
he adds, ‘‘ the a;pper belongs to a non-aquatic family of birds, 
and ¢heefore has no organs specially adapted to its aquatic 
instincts ” 

This aigument, as an agument, is a non sequitur , and as a 
statement of fact 1s altogether erroneous It 1s quite true that 
the dipper has not webbed feet, But it 1s not true that webbed 
feet aie at all necessary for aquatic habits of a particular kind, 
nor is it true that the dipper is wanting in other pecuharities of 
structure which are most specially adapted to its peeuhar aquatic 
habits and instincts There are many buds which swim excel- 
lently well witheut webbed feet, as, for example, all the Gal- 
linules, and some of the Tringidee The dipper does not need 
webbed feet, because it neither swims nor dives 1n. deep water , 
and because on the othe: hand it positively needs feet free from 
web foi grasping stones under rapid steams, as yell as for 
grasping rock-surfaces 1n the places of its nidification On the 
other hand, the structure of its wings, and above all the struc- 
tue and texture of its feathers, are all specially modified and 
adapted to 1ts aquatic habits 

It ıs for Mr Romanes to prove, if he can, that the dipper once 
had an ancestor which began to dive ın water, whilst as yet its 
wings had not a shape and a texture adapted to the purpose, and 
whilst ts plumage was still. pervious to water, and so was hable 
to be drenched and sodden 

Mr Romanes pigtests against my suggestion that 1udimentary 
oigans may, sometimes at least,*be the beginnings of a structure 
destined for future use, amd not the nelics of a structme whose 
use has beenin the past Yet in the same paper he bimselfsuggests 
that the dipper may be on the way toehaving webbed feet, and 
only wants them now because it has “‘not yet had time to de- 
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velop” them But when these webs do begin to appeai, they 
would naturally be small, and would appear to be rudimentary , 
*so that 1n this stage they would exactly repiesent the “1 holly 
untenable doctrine” which Mr Romanes denounces as an **in- 
version of Mr Darwin'steachmg " As a matter of fact rudi 
mentary orgass on the way to future use can be identified 1n the 
aquatic larvze of the Ephemerze 

The truth evidently is that the theory of the origin of s-ecies 
by transmutftion, involves of neces Ity a con-tant succession of 
structures which are on the wane, and another succession of 
structures which are on the stocks | Whether any particular 
Structure now dissociated from use, belongs to the one or to the 
other class, 15 a question of evidence from associated facts But 
the idea of some structures being on the rise, 15 an 1dea insepar- 
ab e from the theory of evolution fs tauzht by Darwin Fully 
persuaded, as I am, that there 1s a very large amount of truth 1n 
that theory, I am equally persuaded that, as yet understood, it 
1S Incompetent to solve éhe most whportant phenomena of 
creation. In*the hands of Mr Romanes, and of many others, 
it 1 almost reded to therepetition of mere verbal formulze, 
under which anything and everything may be brought, only Le- 
cause they are empty of any definite meaning The derivation 
of instinct from experience 1s an excellent example 

ARGYLL 





Rain-band Spectroscopy Attacked Again 


I HAVE just had the honour of receiving a copy of an essay 
read before the Philosophical Society, Washington, D C , and 
printed in the American Sournal of Scrence for the present 
month, wherein Ireadon p 209 — 

** The results of observations with the ram-band spectroscope 
are now called ın question by many prominent meteorologists 
In fact the unsatisfactory nature of the evidence may be easily 
shown to the satisfaction of any one possessing an instrument 
Tf the spectroscope is first tui ned to the sky m any direction and 
afterward to 2 white wall fifty feet distant, 1t will be found 1m- 
possible to distisguish between the appearance of the rain-band 
as aaow by the whole atmosphere and by the layer fifty feet 
thick 

If this be the most damaging accusation that can be brought 
up, afer the memorable correspondence ın bot? NATURE 
and the Zmes during the autumn of 1882, there 1s hope of con- 
verting ‘‘the prominent meteorologists ” yet 

For cannot they, as well as other men, see, that a white wall 
close to an observer m daylight, necessarily reflects the hnght, and 
with that, the spectium, of the sky which 15 illumming it, sola 
lines and tejluric lines and all ' 

Or if théworthy gentlemen still doubt, let them illumme their 
white wall at midmght with policemen’s lanterns or Swan's 
incande cent lamps , and then I can pronuse them they will get 
out of 1t and the ‘“‘layer of an fifty feet thick” in front of it, 
neither solar nor telluic spectrum lines 1n any kind of weather 

C Pazzi SMYTH 

15, Royal Terrace, Edinburgh, March 25 





The Remarkable Sunsets 


IN reply to inquires sent out by me to Prof John Milne of 
the University of Tokio, Japan, I am informed that no volcanic 
dust was known to have fallen m Japan durmg or after the 
Krakatoa eruption He forwards, however, the following ex- 
tracts, which may be of interest to you readees 

i Joun W. Jupp 

Science Schools, South Kensmgton, S W 


«t Japan Gazette, Friday, Sept 21, 1883 —Shortly after noon on 
August 30 the sun seemed to diminish ın power, and a uniform 
yellow gray haze spread over the sky, gradually becoming more 
pronounced, and at two hours before sunset its rays were merged. 
into a faint halo emerging from a globe of light no larger than 
the full moon On Friday, August 31, at 8a m , sun the same 
Atiram looked like full moon, could easily observe it with 
the naked eye At intervals, faint clouds like puffs of smohe 
crossed the san’s face, they were enormously high No wind, 
atmosphere dull and heavy, and neither heat nor light. Septem- 
ber 1, the same On Sunday, sun became as usual, and haze 


passed away The Japanese were alarmed and expected earth- 
quakes ? 


Prof Milne adds the n&t: 


“If this were due to Krakatoa, 
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almost 2500 miles away, the speed of the dust must have been 
thirty miles an hom, assuming the date of the eruption to be 
I2p m on August 26 ” 





THE coloration of the sky m the neighbourhood of the sun, 
described by “B W Sin NATURE of March 27 (p 503), has 
been repeatedly observed by myself from Februaiy 20 (or there- 
abouts) up to March 24 My fist record of it is on F ebruary 
24, when I desciibe it as a “ usty-1ed” tint On other occa- 
sions I have called it *'iusty brown” and ‘pale brich-ied.” 
Sometimes it has had a puiplish or roseate hue It has been 
chiefly seen between 10° and 20° from the sun (at a 1ough esti- 
mate), and only when the sun was hidden by a detached cloud 
Frequently, when the sky has been clear, the mtervention of a 
house or other object between the observer and the sun has 
1evealed the presence of a hazy metallic-looking glare arour d the 
sun—an appearance not perheps very remarkable m itself, but 
remarkable by its frequent repetition 

If, as seems probable, the explanation of these phenomena 1s 
to be found im a gradual subsidence of the reflecting matter which 
occasioned the remarkable sunsets, it will be well for ob-eivers 
to be ptepaied with suitable arrangements for catching what may 
fal I have myself had in operation foi some time past two 
separate devices for this purpose, the one intended for dry 
weather, the other foi ram ^ In diy weather I expose a tray 
containing a numbei of glass «hides, each with a drop of glycerine 
1n a shallow cell, ready to be covered with this glass after suffi- 
cient exposure, Tor rain I uce a 12-1nch bell glass supported m 
an inverted position on a three-legged stand, tbe legs partly 
buried m the earth, and the height such as to raise-the receiving 
area of the glass to 30 inches above the soil A rain-gauge 1s 
less suitable for the purpose, and experience has shown me the 
necessity of guaiding against the intioduction of particles of soil 
by the rebound of hailstones 

An investigation of this kind 1s difficult m the neighbourhood 
of acity, and itis much to be wished that observers living in 
isolated <ituations may be induced to undertake it 

It may be woith recording that on February 24, after an 
interval of several weeks, we had a striking recurrence of the 
sunse: phenomena so often described It was not perhaps the 
very finest example, but, as 1egards the primary glow, there had 
been nothing equal to it since Januay 12 Unfortunately I 
was notable to watch for the secondary glow It is singular 
that at both the beginning and end of this seres of phenomena 
there should have been outlymg examples separated by some 
weeks fiom the rest The first of the peculiar sunsets observed 
in this countiy appears to have been on November 9, Then I 
find no 1ecord until November 24 Fiom that date (allowing 
for interruption by weather) they may perhaps be considered to 
have been centinuous until February 2, becoming scarcely notice- 
able towards the last Then, finally, after an entue absence of 
fully three weeks there comes, on February 24, a sunset which 
must be ranked amongst the finest of the series 

Clifton, March 31 GEORGE F BURDER 





REFERRING to the ‘decidedly unusual 2: nge” occa- 
sionally observed around the sun ‘when shining in a somewhat 
hazy sky, the colour being brought out vith great distinctness 
if a hight cloud happens to be pa sing across 1t ” (see NATURE, 
March 27, p 503), I wculd mention that, under the descriLed 
cucumstances, J have often noticed last winter a peculiar colour, 
to which I would apply the French teim velure d’'orgnon (omon 
skin), used to describe certain kinds of champagne. I offer this 
suggestion, as I hnow the value of precise and happily chosen 
terms, especially in the difficult matter of the terminology of 
colours O S 

Heidelberg, Germany, Maich 29 





Thread-twisting 


THE habit of thread-twisting with the palm of the hard on 
the thigh 1s one which may be seen 1n every part of India at the 
present day, we think it can hardly be termed a rude method, 
or a savage art, though the Mobammedans, whose ancestors came 
nof so very long ago from Central Asia, practise 1t as much as, or 
even nore than, the Hindoos As “J S "observes in NATURE 
of March 20 (p 478), ıt may be one of the survivals from a 
baibarous period. which we have lost since the introduction. of 
machmeiy. Perhaps some of your coriespondents may be able 


526 


to tell us whether ıt is 1n use ın the Orkneys and the Hebrides, 
or elsewhere, wheie the people still spin their own wool. 
COSMOPOLITAN 











! MEASURING HEIGHTS! 


“THE system of barometric hypsometry described in 

this treatise—first communicated in 1877 to the 
Philosophical Society of Washington—was suggested by 
the needs of the geographical surveys conducted by the 
Government of the United States in the mountamous 
region lying between the Great Plains and the Pacific 
Ocean The system proposes a ne» method of observa- 
tion and computation It is not of universal application, 
but the range of work to which it 1s adapted 1s large and 
deserving the attention of the geographer 

The method of observation ıs as follows —Two base 
stations are established—one high, the other low Their 
difference ın altitude 1s made as great, and their hoiizontal 
distance as small, as practicable Each station is fui- 
nished with a barometer only, and observations are made 
at frequent intervals through each day At each new 
station a barometer 1s observed, and no other instiument 
‘The difference in altitude of the two base stations 1s 
determined by spuit level, and forms a vertical base by 
which all other intermediate altitudes are computed as 
follows —The readings, being corrected for index error 
and temperature of instrument, are collected in groups of 
three, each observation at a new station being accom- 
panied with the simultaneous observations at the two base 
stations The resulting difference of heights of the lower 
and the new station 1s then computed by the following 
formula, in which if Z, U, N 1epresent the height of the 
lower, upper, and new stations respectively, and Z, z, 2 
the simultaneous corrected barometric readings at the 
same stations, and also let B = U — L, A= N — L, and 
B—4-U — N, then tt is found approumately that— 

A-pbhe- log z + AB - A) 

log / — log « D 
where D = 490,020, if A and B aie reckoned in feet, or 
149,349 1f in metres This formula consists of two terms 
—the first, or /ogarithmuc term, ıs tne principal one ,gthe 
second, or thermic term (so called), 1s always:ve1y small 
in comparison with the first—so that 1t suffices to substi- 
tute for Æ ın the second term the value of the first The 
-following example of computation further illustrates the 
formula — 

In Auzust 1872 the simultaneous mean piessuies at 
Saciamento, Colfax, and at Summit were 29 879, 27 475, 
and 23 336 inches respectively, and the altitude of Summit 
above Sacramento 1s 6989 feet Required the altitude of 
Colfax above Sacramento In this case — 


/ = 29 879 log / — 1 47537 
n = 27 475 log # = 1 43894 
u = 23 336 log u = 1 36803 


log Z — log 2 = 0 03643 
log 7 — log 2 = O 10734 


log (003643) = — 2 56146 

log (0 10734) = - I 03076 

Difference = — 1 53076 : 
log 5 = 34441 6989 =8 





sum = log (fist term) = 3 37511 2372 o — fist term — Z4 neaily 
[mately) 


—(B-94) (appoxi- 





log (8 — 4) = 36644 4617 
colog (490000) = — 6 3098 
= I 3493 = log 22 4 


"Requned difference of altitude = 2394 4 feet 


* 5 A New Method of Measuring Heights by Means cf the Baromcter ” 
ByG K Gilbert Extract from the Annual &epcrt of the Director of the 
US Gecdogical Sursey, 1880-81 (Washington Government Printing 
Office, 1882 ) 


Sam the seco id tern 





NATURE 


[April 3, 1884 





The authoi, considering the duect calculation of the 
second term inconvenient, has calculated a table of, 
double-entiy showing the value of this term as a correc- 
tion of the fiist term for every 100 feet of & and of the 
approximate value of 4, which 1s appended, A graphic 
table ıs also appended (plate Ixu ) for computation df this 
thermuc correction However, as the table of logarithms 
must be to hand, the direct calculation does n®t seem to 
present any particular inconvenience 

By thus abandoning tne thermometer ang psy chrometei, 
and employing the barometer alone, the author reverts 
to elementary principles upon which all baiometiic 
measurements depend, and piesents in his first chapter a 
review of the purposes and conditions of barometric hyp- 
so.netry in general, and although not presenting anything 
new, 1s yet very interesting The principle which under- 
lies the measurement of heights by the barometer is 
exceedingly simple, but its application æ fraught with 
difficulty The law of the relation of altitude to atmo- 
spheric pressure 1s corsequent on the law of the com 
piessibility of gases, and ıs simply a certain multiple of 
the logarithm of the air-pressme But there are numerous 
modifying conditions which must be consideied in the 
application of this law Afte1 desciibing the construction 
of barometers, of which the mercurial 1s both the oldest 
and the most accurate, the author passes to the con- 
sideration of the modifying conditions of the tempera- 
tue and humidity of the atmosphere which are ever 
varying, so that the static oider of densities 1s broken, 
currents are set in motion, and the circulation and 
the inequalities of temperature conspire to produce 
inequalities of moisture Every element of equilibrium ts 
thus set aside, and the air 1s rendered heterogeneous in 
composition, temperature, and density Moreover, the 
disturbing factors are so multifaious and complex that 
there 1s infinite vaiiety of combination and infinite variety 
of result Approximate solutions of the problem are 
theicfore only expected , and the author, after describing 
the distu bing factors—gtadients, temperature, humflity— 
and the various devices for the elimination of the errors 
due thereto, and other general devices foi diminishing 
hypsometric erio1s and the relative importance of different 
souices of erior, arrives at the conclusion that the diffi- 
culties which inhere in the use of the barometgr for the 
measurement of heights are so numerous ando baffling 
that there ıs no reason to hope thy will ever be -fully 
overcome, The best that can be done 1s to mitigate 
them, keeping in mind that the baiometric method must 
not be so elaborate that its cost will approach that of the 
use of the spuit level The problem, therefore, which 
occupies the attention of those who have occasion to use 
the barometer in extended suiveys is how to secure the 
best 1esult fiom a single obseivation at a new station 
combined with a seiies of observations at one or more 
base stations 

The author next proceeds in the second chapter to 
develop his zew method, as explained above, and deter- 
mines a mean value of the ¢hermzc constant, D In 
Chapter III, or? “ Comparative Tests,” various tables are 
given of the comptrat ve resuits obtained by means of 
the new method and the ordinary and other empnical 
methods in use This comparison shows the advantage 
of the new method in a reduction of one half the error 
of the ordinary method, and one-fourth that of the 
empiric method Nevertheless there ıs a considerable 
range of special cases in which the ordinary method can 
never be supeiseded 

Having shown that the new methol ıs theoretically 
plausible and practically successful, the author considers 
in the fourth chapte: the nature of possible improvements 
This chapter, and the following fifth chapter on the limits 
of utility, and the gixth on the work of others, are more 
specialy addressed to the students of hypsometiy This 
interesting work closes with a shor? chapter; the seventh, 
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on the use of the table of the values of the ¢herwuc term 
—before-mentioned— and a supplementary note on devices 
to eliminate the influence of wind-pressure 

It may be stated that of the seven plates 1eferred to as 
iluStiating this work, six are wanting in the copy now | 


under‘notice . 
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ON A TTHOD OF ESTIMATING THE! 
STEADINESS OF ELONGATED SHOT | 
WHEN FIRED FROM LARGE GUNS i 


IN October last ıt was stated in the newspapers that 
“at the request of Lord Alcester,” and in the 

presence of the Lords of the Admuralty, * compa1ative | 
trials of a Krupp gun and a 6-ınch bieechloader took 
place gzeatfy to the advantage of the former” “The | 
projectile used in the Inglish weapon was 100 1b with a 
341b charge, and that in the Krupp gun 641b with a 
I4lb. charge, the results Jrom the latter being far in 
advance of the former" Tf this statement be exact, the 
matter calls for the most careful consideration. In such | 
a case the superiority of the Krupp gun must have arisen 
either fiom the higher initial velocity, or from the greate: 
steadıness imparted to the shot by the Krupp gun, or 
probably fiom both these causes combined The com- 
parative merits of these or any other guns could be very | 
readily settled by well-known methods ot experimenting, ' 
at the expense of little more than the cost of 5 to ro 
rounds of ammunition for each gun There is no neces- 
sity for a 1epetition of the Armstiong and Whitworth 
competition, said to have cost some 30,000/ 

Numerougexpeimments were made in this country in 
1867-68 with guns of 3, 5, 7, and 9 inches calibie, to 
determine thé'resistance of the air to the motion of both 
round and elongzted projectiles Coefficients of resist- 
ance weie then determined for all velocities between 900 
fs and 1700fs Additional experiments wese made in 
187859 with elongated projectiles alone, which gave the 
coefficient of resistance K corresponding to all velocities 
between 430fs and 2250fs But after this report had 
been printed, which contained general tables for both 
Zune and space within the above-named limits of velocity, 
1t was desided to have additional experiments made with 
both lowe: and higher velocities The final repoit of 
these eapeiiments®was published in 1880, which con- 
tained general tables for sace and “me for velocities 
between 100fs and 2900fs The values of Ke corre- 
sponding to the velocity v, as given in this report, will be 
hereafter referred to as the “tabular” values of Ke The 
weight of a cubic foot of air was taken to be 53422 
grains 

In testing any new gun I would proceed, as in the 
above-named experiments, to measuie the times occupied 
by the shot in passing over a succession o^ equal distances 
These observations would readily give the velocity v of 
the shot at any point of its path, and also the correspond- 
ing coefficient of 1esistance K, Then according as the | 
mean value*of K, derived from 5 to 10 10unds, was found 
to be greater or less than the tabular value of Ke, 1t would 
be evident that the gun on its trial gave a Zess or greater 
degiee of steadiness than the average of the guns used in 
the experiments of 1867, &c 

Let us examine the 1elative value of these four guns in 
10unds where the middle velocity was about 1280 f s 

Rounds 6-12, 124 and 126 were fired fiom the 3-inch 
gun, with projectiles of 91b, giving for Kies respectively 
the values 1365, 1107, —, 1145, 1182, I21 O, II92, 
III 7, and 1112, the mean of which, 1179, 1» 89 higher 
than 109 o, the tabula: value of Kig Consequently this 
gun falls de/ow the average 1n steadiness very decidedly 

Rounds 164-168 were fired from a 5Sinch gun with pro- 
Jectles of 47 68 1b , giying for Kj, respectively the values 
IIO 2, 989, 910, 101 5, and 97 9, the mean of which, 99 9, 
1s therefore 91 below 109 0, the tabular value of Kyogy | 











Consequently these solid 
degree of steadiness 

Rounds 148 153 were fired from the same 5-inch gun, 
but with hollow projectiles of 23°84 1b, giving for Kos, 
respectively the values 105 I, 1134, IOI 5, 1054, 107 7 
and 102 0, the mean of which, 105 9, 1s 3 1 delow 109 0, 
the tabular value of Kieg The steadiness of these shot 
was above the average, but inferior to that of the solid 
5-1nch shot 

Rounds 97-101 were fired fiom a 7-1nch gun, with pro- 
Jectiles of 123 125 lb, giving for Kigo respectively the 
values 109 8, 1187, 1086, 117 6, and 1175, the mean 


5-inch shot had a very Agh 


| of which, 1144, 1s 58 greater than 1086, the tabular 


value of Kiso The 7-1nch projectiles weie therefore 
defíciezit u steadiness 

Rounds 218 221 and 228 were fired from a 9 inch gun 
with projectiles of 250 1b. giving for Kjsgo respectively the 
values 110 4, 104 8, 126 0, 1189, and 1312, the mean of 
which, 1182, 13 92 adove the tabulated value 1090 of 
Kt, The g-inch shot were therefore very zzasteady 

We thus arrive at the character of each of the expert 
mental guns from the error in K,. In the 3-inch gun the 
error was + 89, in the 5-inch gun (solid shot), — 91, in 
the 35-inch gun (hollow shot), — 31, m the 7-inch gun, 
+58, and m the 9 inch gun, + g2 

Some experiments were made with projectiles provided 
with various forms of heads in 1866 Although the pro- 
gramme was never fully cariied out, the rounds fired with 
hollow ogival-headed shot of one and two diameters were 
tolerably numerous The two foims of shot weie fired 
alternately, and gave the following values of K400 





Round One diameter Error ' Round Two diameters Error 
14 108 6 TOI I5 108 o +46 
16 113 I +46 | 17 — Em 
18 109 6 +11 19 — — 
20 108 o -05 + 2I 103 5 +01 
22 105 3 -32 | 23 104 6 +12 
24 IIO I +16 25 99 I -43 
26 108 1 -04 27 1co 8 -26 
28 108 4 -01I 29 103 0 -04 
30 109 6 TII 31 104 0 +06 
5 ae a Se | 33  1%42 — 08 

10)1085 2 168 | 8)827 2 8) 14 6 

Means 108 5 17 ' Means 1034 18 


The talula: value of Kiso 15 1047, which was de- 
rived from expeimments made with ogival-headed shot 
stiuck with a radius of one diametei and a half The 
unit of K in the above cases coriesponds to about the 
1/50,000 of a second 

M Krupp has recently cnculated some tables which 
are based on coefficients, a little less than the tabular 
numbers above refeired to, and about such as would 
have been obtained if I had used those coefficients only 
which were given by the most steady moving projectiles 
Since 1868 there have been great improvements made in. 
the manufacture of slow-burning powder, &c , which may 
have tended to give increased steadiness to the shot, and 
thus to reduce the resistance of the air slightly | Sull I 
do not think it desirable at present to reduce my co- 
efficients sensibly, because in all my experiments the 
velocities have been determined during the motion of the 
shot just afte: ıt had left the gun But when the range 
of the shot ıs considerable, the dnection of the axis of 
the shot must become inclined to the direction of the 
motion of thé shot, and this must increase the 1esistance 
of the air If it was thought deshable to reduce the co- 
efficients of resistance throughout any range in a particu- 
lar case by sth or yyth, &c , this could easily be effected 
by multiplying Z?^— e by (I — 4X), (I — da), &c. For 
heavy shot the range should be extended much beyond 
500 yards " 

The pamphlet alluded to above 1s entitled " "Fable de 
Kiupp pour le calcul des vitesses 1estantes horizontales et 
des durées de trajet des projectiles oblongs Esen, 
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1881” M Krupp does not give any details of the expe- 
11ments on which he professes to have founded his tables, 
or acknowledge any kind of assistance from any other 
author He remarks that for a long time the resistance 
of the air was supposed to vary as 7?, then to depend 
upon two powers of v, and afterwards to vary as v? o1 v* 
Experiments have shown that these so-called laws of 
resistance are not good for all velocities. ‘‘ Cette expéri- 
ence devait le faire. paraítre utile de trouver une nouvelle 
méthod pour le calcul des vitesses restantes" (p 16) 
And again, ‘‘ Un tel tableau pour différences de vitesse 
de rocm a été établi par l'usine Krupp au commence- 
ment de l'année 1880" (p 18) 

M. Krupp's tables are precisely the same as those that 
have been used in England since 1871, except only that 
French replace English measu1es, and that a small reduc 
tion of the English coefficients of resistance has been 
made throughout Taking one of Krupp's examples (last 
page) 11/6/79, where d = 355 mm = 13977 inches, w = 
525 kilos = 1157 43 lbs , commencing velocity 490 n?s 
= 1607 64fs , remaining veloc ty 415 ms = 1361 57fs, 
at distance 2384m = 7821 6ft , weight of I cubic metre 
of air=1200 kilos, M Krupp finds from his table 
4118ms for the remaining velocity instead of 415ms 
given by his experiment My table gives a remaining 
velocity of 405 7ms But supposing we reduce the co- 
efficients of resistance ın the proportion 999 1090 given 
by the experiments made with the 5 inch gun (solid shot), 
then we obtain 4120 ms for the required remaining 
velocity, which ıs nearly the same as 411 8 ms obtained 
by the use of Krupp's table Again, taking the experi- 
ment 6/8/79 with a projectile 400 mm 1n diameter, com- 
mencing with a velocity 5334ms, M Krupp finds a 
remaining velocity of 447 om s by the use of his table, 
while I obtain 4404ms and 4438ms is given as the 
result of experiment — But if. I reduce all my coefficients 
as before in the ratio 999 1090, then my table gives 
447 4ms as the remaining velocity, which agrees with 
M Krupp's calculations Hence it appears that M Krupp 
claims by these tables that his guns of 1880, on the 
average, give a degree of steadiness about equal to that 
given by the best of the four English experimental guns 
used in 1867-68 - I have not much confidence in the 
accuracy of velocities measured at a distance of near one 
mile and a half from the gun by an 1nstrument,not speci- 
fied, but I have used these data as a means of indicating to 
- what extent the tables give different results As a test of 
the tables I should much prefer a careful determination 
of the commencing velocity of the shot, and the time of 
flight to some known distant point, where all the times 
were measured by a 5szz;2/e instrument 

For further information I beg leave to refer M Krupp 
to (1) “ Tables of Remaining Velocity, Time of Flight 
and Energy of various Projectiles, &c ,” 1871 , (2) to the 
Proceedings of the Royal Artillery Instztuton, Woolwich, 
September 1871, p 382, &c , (3) /5 , April 1872, p 1, &c , 
(4) Zb, December 1877, p 250, &c , (5) “Treatise on the 
Motion of Projectiles, &c ,” 1873 , (6) “ Principles of Gun- 
nery,” by Major Sladen, R A, 1879, (7) “ Handbook for 
Field Service” (R A ), 1878, (8) “ The Construction of Ord- 
nance, &c ,’’ p 359, &c , 1877, (9) “ Repoits on Experi- 
ments, &c, 84/B/2853," 1879, (10) “ Final Report on 
Experiments, &c , 84/B/2909,"" 1880 , and (11) and (12) 
* Manual of Gunnery for H M Fleet," 1880 And since 
that date my “ General Tables? have been *repunted in 
four different books 

Since the above was written, I have noticed that the 
introducer of the Navy Estimates, 1884, 1emarked — 
“ The old breech-loader had been found to be of no more 
use than a muzzle-loader, and the Government had 
adopted a gun twzece as long as the old form of breech- 
loader ” *1 always understood that the profitable use of 
the new slow-burning powder required a /ozg barrel, and 
thitghe breech loading arrangement was introduced be- 


' 1f not dangerous 


t 


cause 1t permitted the use of a longer barrel on shipboard « 
than coulc be employed with muzzle-loading 
March 22 FRANCIS BASHFORTH 
. 





THIRD NOTE ON TH'E ELECTRICAL RESIST- 
ANCE OF THE HUMAN BODY 
I" 


two previous communications last yearel showed that 
the amount of this important basis of rational elec- 
trotherapeutics had been enormously overstated Since 
then I find it given in ghe new edition of Rosenthal’s 
“Elektricitatslehre,” published 1n the current year, as 
about 5000 ohms, and, to my surprise, so competent an 
observer as my friend Prof Dglbear, in Lockwood's 
“Handbook of Electric Telegrapby," states it vaguely 
as from 6000 to 10,000 ohms Ona the other hand, Count 
Du Moncel, ın his paper on the conductivity of imperfect 
conductors in the Azuales de Chémie et de Physique, 
vol x, 1877, approaches more nearly to the real value in 
stating it from wrist to wrist to vary from 350 to 220 
kilometres. This is probably the Swiss unit given in 
Clark and Sabine's tables as equal to 10 42 ohms or there- 
abouts Both Rosenthal and Du Moncel furnish internal 
evidence tnat their excessive estimates were due to 1m- 
perfect contact through the skin for the former speaks 
of using fifty chromic acid elements of two volts EM F 
each, whereas the current from this large battery, with 
proper contact, would be utterly unbearable to the patient, 
The highest current I have seen em- 
ployed was from twenty-two of these cells through less 
than 2000 ohms resistance It was done, against my 
advice, and produced a laige carbuncular boil at the nape 
of the neck, whee the negative pole was afplied Ihave 
since then completely modified my method of making the 
skin contacts, and no similar accident has occurred 
Even wish a fai smaller current, namely, that of eight 
Daniell cells and small platinum electrodes, of whifh the 
size 1s accurately given, namely, 44 by 3 cm (roughly, the 
length of two shillings side by side, and the breadth of a 
florin), Du Moncel produced a similai though much moie 
serious accident The current was passed at intervals for 
an hour and a half from wrist to wrist, the patignt being 
a lady, and afterwards for shorter periods ın th@ opposite 
direction ‘On withdrawing the eRctrodes,’’ says the 
writer, “to my great astonishment I found, on the parts 
of the wists where my electrodes had been applied, very 
pronounced scars resembling burns produced by an acid 
01 a caustic These scars, to the number of three at 
the negative pole, were large and deep At the positive 
pole they were very small, and thirty-two in number. 
During the first two days after the experiment no inflam- 
mation supervened, but on the third day it began about 
the negative scais, and ıt was necessary to have recourse 
to poultices, which were kept up for a month , even then 
the sloughs were not detached." It 1s satisfactory to find 
that no permanegt harm was done, but it 1s evident that 
the excess ve resistance recorded, amountufg at times 
to 3500 ohms, was mainly due to this cause It 1s perhaps 
not to be wondered at that the scientific Count should 
have relinquished this branch of his investigation 
With hands soaked 1n strong bune, and then enveloped 
in à thickness of flannel wetted with the same solution, 
bandaged surgically over this with a spiral strip of lead at 
least 30 cm. long and 5 cm broad, no local accident has 
ever occurred to me, nor has any local pain been men- 
tioned But with ten bichromate cells in good order the 
shock felt zt making and breaking circuit has often been 
considerable Indeed my tall and athletic clinical clerk, 
Mr Shackel, who kindly consented to act as a resistance, 
noticed thar, when béing tested from foot tohand (1n his case 
a length of 7 feet) with 1827 ohms resistance, the opposite 
side of the body was jerked at these mstants In all 
iecent experiments I have never exceeded this EMF, 
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«which is at the outside 20 volts, o1 about 18 volts as the 
cells run down 
In all cases hitherto named an ordinary battery curent 
‘nas been employed Ina paper read by me before the 
MBritish, Assoctation at Southpoit, I named a rotating 
commutator and also one on the plan of a metronome 
which I had fried for the purpose of. diminishing currents 
of polarisation by regular inversion I preferred, how- 
sver, the rapid manipulation of an ordinary commutating 
mkey with the fingers of the left hand until the “ throw” 
of a damped galvanometer was all but extinguished 
At the Southport meeting, however, my friend, Dr 
“Oliver Lodge, suggested the use of alternating currents of 
wnduction, and a telephone in place of the galvanometer, 
and Piof Lankester, the President of the Section in which 
«my paper was read, kindly suggested that I should apply 
wo the Royal Society fo. a giant in aid to purchase the 
expensive appafatus requel for these experiments 
The latter suggestion I at once acted on, and met with 
«inconditional refusal on a printed form Being thus 
«thrown on my own small means, I proceeded to act on the 
Kormer suggestion, and ordered an induction apparatus of 
an excellent London make: But the Biitish workman, 
wf sure, 1s decidedly slow, and the instrument, though 
stated to be in a condition of forwardness, 1s not yet 
«eady In the meanwhile, in the pages of the Electrical 
Review for January 12, a diagiam, description, and wood- 
cut of a pretty little instrument designed by Prof 
Kohlrausch of Wurzburg for the measurement of fluid 
‘resistances appeaied , by his kindness I was put in com- 
‘munication with the firm of Hartmann and Co of that 
'town, the makers They at once forwaided me the in- 
strument, whicb proves to be beautifully made, and 
extremely moderate in price This acknowledgment I 
owe to the Prof€ssor’s courtesy towards a stranger, and 
«heir briskness in cairymg out his wishes Upon its 
details it is needless now to insist, ıt being practically 
a small, induction-coil united to a  metre-brjge of 
platinum-silver wire, with resistances of I, 10, 100, and 
1000 ohms, to be intercalated in the divided circuit. It- 
emits a steady buzz of about 120 vibrations per second, 
which 1s reproduced in the telephone by methods well 
understood In my first experiments I found the original 
and the phagtom buzz difficult to separate The forme 
1s easily lessened by mounting the apparatus on vulcanised 
rubber tubing and a Solid suppoit The R 1s read off 
the scale by inspection towards the left hand or middle 
of the wire with great accuracy , towards the right-hand 
end the ohms get squeezed together When I drew the 
plug of the r000 R my willing student-patient gave a 
jump out of lus two brine baths and said he could not 
stand it It was therefore necessary to use the 100 
ohm plug Even with this, however, the results 
were very remarkable In this eaily pernod of my 
experiments two illustrative cases may be given A 
female patient suffering from diabetes, but otherwise 
in good health, and able to walk about the ward, gave 
from foot to foot with an E M F of 3 6 volts, a resistance 
of 1210 ohms , from right hand to right foot 1350 ohms, 
and from left hand to left foot exactly the same figuie 
With the induction current she gave from foot to foot 
only 473 ohms , from hand to foot 735 ohms on the right, 
and 750 ohms on the left, side The difference was so 
great that at first I suspected instrumental error, but sub- 
sequent testings show that such is not the case The 
discrepancy of 15 ohms between the two sides was clearly 
owing to my unfamiliarity with the telephone in place of 
galvanometer, and has materially lessened with greater 
experience 
A male patient suffering from dysentery, now perfectly 
well, gave from right hand to foot with a current of 36 
volts a R of 1580, with 62 wolts a medn of 1510, with 
18 volts a R of 13664 Each observation was taken 


wice , the first and last agreeing eaactly, the intermediate 
. 


only differing from 1520 to 1500 Thus is impossible at 
times to prevent from the unintentional motions of the 
patient slightly shifting the level of the biine baths With 
the same baths and poles the induction current gave only 
590 ohms resistance 

In neither of these cases was there any morbid con- 
dition of the muscles tested The distance was in each 
case from the eaternal malleolus of the foot to the head 
of the ulna ın the corresponding hand In recording 
these results, I prefer, as on the former occasion, to give 
them at once in their rough state before waiting for a 
plausible explanation, or endeavouring to procure a fal- 
lacious agreement between the two methods It 1s clearly 
not, as a writer in the E/ecfrical Journal thought, a case of 
mere "'cable-testing" What I stated then I now re- 
affirm, that there 1s some important difference of a 
physiological character between the human body as a 
conductor and ordinary fluid electrolytes 

No doubt, as Dr Lodge suggests, “an alternating 
current ought to show too low a resistance, because ot 
electfo-chemical capacity, which it would treat like con- 
ductivity” But the difference ıs far too gieat for such 
an explanation, nor does it occur to this extent in saline 
solutions I am at present engaged in testing 1ts amount 
1n physiological fluids, such as blood-serum, ascitic and 
ovarian effusion, and the like 

A beautiful metre-bridge on Prof Kohlrausch’s pattern, 
with platinum-silver wire of 3m long, has just reached 
me from Hartmann, with this I am using a ‘ sledge” 
inductorium of Du Bois Reymond's with three different 
secondary coils of different lengths and fineness of wne 
For the determination of the alternating currents passing 
Iam using the small dynamometer with aluminium wire 
suspended coil which was shown before the Physical 
Society, and briefly described in NATURE 

This I shall check by a fine instrument now on its 
way from Wurzburg, with a single wire suspension and 
torsion head instead of the moie sluggish bifilar method 
Ultimately ıt may be necessary to use a quadiant electro- 
meter 

Even at this stage it 1s obvious that the fact of the 
humag body being about twice as permeable to induction 
as it 1s to low tension continuous currents 1s of great 
physiological and therapeutical importance 

W H STONE 


———— n 


INTERNATIONAL WEIGHTS AND 
MEASURES! 


JADIBOUGH to some it might appear that the work 
of the Bureau at Sèvres is perhaps proceeding 
slowly, yet by reference to the two publications which 
have been issued under the authority of the Comité In- 
ternational it may be seen that the Bureau is doing its 
work thoroughly The extent of the questions investi- 
gated 1s well shown in the first publication issued in 
1881 (tome 1), which included papers by the director, 
Dr Broch, on the force of gravity, the tension of vapour, 
the boiling point of water, and the weight of a Zre of 
a'r, as well as independent investigations by Dr. Benoit 
on Fizeau's dilatometer , by Dr Pernet, on thermome- 

ters, and by M Marek, on weighing apparatus, &c 
The present publication (tome 1. 1883), to which we 
would now invite attention, contains accounts by Dr 
Benoit of his expansion experiments, by M Maiek, on 
the methods and results of the weighings made at the 
Bureau from 1879 to 1881, and by Dr Broch, on the 
expansion of mercury In the experiments on the 
dilatation of standard measuies of length, there has 
been followed a method attributed to Geneial Wrede It 
consists in the fist instance ın adjusting under two micro- 
meter-microscopes a platinum-iridium bar, on whigh the 
+ "t Bureau International des Poids et Mesures ” Travaux et Memoncs, 


tome, 400 pp Paris, 1883 ^ 
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length of the metie bas been marked by means of two | characterised the papers published m 1881 above referred 
fine lnes The position of the lines at a constant tem- | to The most exact observations on the dilatatiom of 
perature 15 then determined by che miciometers, the bai | mercury are undoubtedly those of M Regnault (AfZtozres 
hemg placed for this purpose in a trough of water, the | de Z'Académme des Sciences, tome xx 1847), and’ it 1s 
temperature of which ıs maintained constant by an ım- | to the mathematical reduction of these obServations that 
proved automatic regulator A second metal bar, whose | Dr Broch has now applied a critical examination, em- 
rate of expanston is to be deteimined, 1s placed in a | ploying as his first céefficient of dilatatian the value 
separate trough of watei, the tempeiature of which differs | obtamed by M Wullner (* Lehrbuch der Experimental 
considerably f10m that ın the other trough This trough | Physik, t m1) — e 
1then also brought into position under the microscopes, | d, = 1079 (181168 + 11 $54£ + O 0211872), 
and the positions of the lines on the second bai deter- | d of that of R l 
mined relatively to those on the first bar This method | Wstead of that of Regnault— 

d, = 10-? (179009 + 25 2321) 


has the advantage that the results are independent of any 
By a 1eduction by the precise method of least squares, 


change in the distance between the axes of the two 
microscopes during the comparison of the two bars The 5 of the o:iginal observations tg the latitude of 45° at the 
level of the sea (B = 760mm), there isenow obtained 


optical effect of the 1mmersion of the bars in water was 
investigated by M. Krusper in 1872-73, who found 1t to | for the cubic expansion of mergury the fgllowing formula, 
which we would recommend to the attention of those 


affect the comparisons very little | 
The comparing apparatus at the Bureau was originally | engaged rn accurate work — 
pi = 2 
quently altered and impioved by the Geneva Society for | 144f = 1 + © 000181792 f4 o 000,000,000175 f+ 


made by M Sorensen of Stockholm, but was sybse- 
3 
the construction of physical instruments, under the direc- 7 = 000,000,000035116 / 
tions of M Tuettni The lines on the bars were We note that for the current year the Piesident of the 








illuminated by light reflected on to a small mirror fixed | Bureau 1s General Ibanez (Madrid), the Secretary being 
at an angle of 45? inside the microscope, a little above | Dr Hirsch (Neuchatel), the Committee including MM 
the object glass The determinations of the errors of | Dumas (Paris), Foerster (Berlin), Gould (Cordoba), Gov: 
each miciometer-screw thioughout its whole length, for | (Naples), Herr (Vienna), Hilgard (Washington), Krusper 
even no micrometer-screw has yet been made in which | (Budapest), Stas (Brussels), Wild (St Peteisburg), and’ 
appreciable eirors may not be detected in its use, was | Wrede (Stockholm) This country is not 1epiesented on 
made in accoidance with methods followed by Drs | the Committee, our Government having decided not to 
Foerster and Husch, and MM Starke and Kammerei take part in this 1ntejnational project 

Tne thermometers used were constiucted after the 
form adopted by the Bureau (tome 1 p B 8), and weie 
made at Paris by M M Baudin and M M Alvergnat 
It 15 satisfactory to find that to the important question of 
thermometers the Bureau has given much attention, as in 
such investigations errors of theimomaters aie of as great 
1mpoitance as the errors of the mscrometer-mucroscopes, 
but are not, however, alwavs so carefully attended to as 
they should be The thermometers were calibrated afte: 
the methods suggested by Dr Thiesen and M J Marek 
(‘ Repertorium der Carl,” t xv 1879), and were coreected 
for “exterior pressure” toa barometric height of 760mm 
at o? lat = 45°, as well as for “interior pressure,” or 
vertical position, the thermometers reading fiom o° 02 to 
0°06 C too high when placed in a horizonta position 

During the past years this apparatus has been used in 
determining the rates of exparsion of the platinum-iridium 
metres deposited at the Bureau, which ate intended here- 
after to be the univeisal standaids or prototypes of the 
metiic system The linear coefficient of expansion for 
1° C of the platinum iridium was found to vary from 
© 000008668 to o 000008689, with a probabile error of only 
t 0 000000007 5 

The high accuracy of the results obtained at the Bureau 
im the weighings there executed, have been already pre- 
viously 1efe11ed to, as they appeared 1na separate form 
in 1881 In the present volume M Marek gives the 
particulars of the experunents made by him in 1edeter- 
mining the density of meicuiy of the kind actually used 
in barometei tubes, taking the mean density of mercury 
as being comprised between that of perfectly dry mer- 
cury ard of mercury exposed to moist ar. Illustrations 
aie given of the modes of purifying and of weighing the 
mercury The density of four samples of mercuiy, as 
determined by weighing 1n water, was foünd after many 
experiments to be as follows — 





LILA AA e 


"THE genus Iz/ea was founded by Humboldt and 

Bompland fora very curious plant closely allied to 
our native 7rzglochen, which was first found by them in 
New Grenada The present memou, which has ap- 
parently only recently reached Europe, 1s one of the most 
elaborate studies probably eve: made of the entire mor- 
phology, histology, and development of a single flowering, 
plant, and ıs due to the uneapected discovery of the 
plant in 1875 in the Argentine Republic Jhe curious 
1eductions of structure which aie the result @ a more or 
less aquatic mode of life have always made plants of this 
kind attractive to investigators 

The careful investigation of the structure of the flower 
throws some light on a point which has been much con- 
troverted, whether the stamen 1s ever an axial structure 
or not .Lz/ea bears its flowers in a spike, and there are 
no less than thiee kinds —(1) below, female, (2) in the 
middle, bermaphrodite, (3) at the top, male flowers 
These Jatter consist of a single stamen m apparent direct 
prolongation of the floralaxis — It is about these in the 
similar cases of Nazas that discussion has ansen Now 
Hieionymus contends that this stamen is really only 
pseudo-terminal, but that ıt consumes in its development 
the primitive *meristem. of the growing pomt, and so 
eventually occupies its place He extends the same 
explanation to the cases of Nazas, Zanniwhellia, Casna- 
rina, Briızula, and others which have been held to sup- 
port the axial origin of stamens But as Sachs remarks 
(* Textboo*," second edition, p 541), the question cannot 
be settled wholly on anatomical grounds And in Zzlea 
there can be no doubt that in tbe hermaphrodite-fiowers 
the stamens aie lateral In the male flowers he some- 
times firds a lateral rudiment of a pistil, and this must be 
held to clinch the argument that the stamen 1s not Jeally 
cauline, but always lateral and only pseudoterminal 

filea has a fomth class of flowers, the adaptive origin 
of which 1s inteyesting The whole plant is at first par- 
tially svbmerged—pezhaps was once wholly so The 


* “Monografia de Lilaa tubulata” Por J Hieronymus Actas de la 
Academia nacional de Ciencias en Cordoba e (Buenos Aires, 1882 ) 


Meicury A = 13 595631 + 0'000029 
»  B=%3 595633 + o 000024 
” C = 13 595455 + 0 coo056 
35 D = 13 595930 + 0 006055 


. 
In the paper, “ Dilatation du Mercure,” we find again 
tiat painstaking investigat on and high accuracy which 
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west flowers of the inflorescence are female, and seated 
the axils of the sheathing leaves; but the style is 
ormously elongated so as to carry the stigma to the 
urface of the water for fertilisation. This recalls the 
habitof Val&szeria. But, as Mr. Bentham reminds us, 
he resemblances of Hydrocharidee and of Naiadavee 
re essentiglly adaptive, and must not blind us to the real 
profoundly divergent affinity. 

st is Miu noting, as a hint to those interested in 
iscinating kind, that theinvestigations 
us were made partly on material pre- 
ixture of two-thirds alcohol and one-third 
partly inan aqueous golution of salicylic acid 
i tails are ie . T. T. D. 








* PROFESSOR FLOWER 


R FLOWERS resignation of the office of 
or o Museum of the Royal College 
cons was received at the last meeting of the 
of that body, held on March 13, whereupon it 
was m ‘ed by Sir James Paget,seconded by Mr. Erich- 
d resolved unanimously:—'* That the Council 
hereby desire to-express to Mr. William Henry Flower 
their deep regret at his resignation of the office of Con- 
servator ofthe Museum of the College. 
iat they thank him for the admirable care, judg- 
and zealowith which for twenty-two years he has 
the various and responsible duties of that office. 
are glad to acknowledge that the great 
he Museum during those years has been 
E due to his exertions and to the influence 
he has exercised, not only on all who have worked 
i, but ~mongst-all who have been desirous to 
gress of anatomical science. 
snow that, whiist he has increased the value 
lity of the Museum by enlarging it, by preserving 
and by facilitating the stutly of its 
o maintained the scientific repute of 
the numerous works which have gained 
nguished position amongst the naturalists 
of the present time. 2 
that, in: thus. placing on record their high appre- 
ation ‘of She services of Mr. F lower, the Council feel 
at ‘they are-expressing the opinion of all the Fel- 




















(hem in wishing him complete success and 
“the important office to which he has been 


tions: under which the Conservatorship of the 
College will be held in future are at 








“at the next meeting of the Council onthe toth inst., when 
the office will be declared vacant, and candidates invited 
? to: send in their applications, 











“THE DEEP-SEA DREDGINGS¢ OF THE 
© “TALISMAN”—CRUSTACEA 


ous article attention was called to some of the 
-- amore remarkable of the deep-sea fishes taken during 
the recent cruise-of the French frigate the Talisman : not 
"less interesting were the numerous forms of Crustacea 
i; dredged during the same cruise, a fine collection of 
UD which were also on view at the Jardin des Plantes, Paris, 
sas part of the spoils brought home after the voyage. 
From a survey of the specimens it is evident that these 
rustacea are to be found at all depths of the ocean: 
some pass their lives floating on its surface, feeding 
thereon or amid the acres of Sargassum weed; while 
thers live at depths of from 4000 to gooo metres. The 
-Caled swimming crabs which form a section of the 
chyura would seer 

















embers of the College, and that they will all | 


U present under discussion, and will probably be decided | 


to be extremely rare at great 








depths. Certain species taken during the ZaZsmans 
cruise are remarkable for their very extensive geographical 
distribution ; thus, species of Batynectes which were 
found at depths of from 450 to 950 metres off the coasts 
of Morocco and about the Cape Verd Islands, seemed" 
very closely related to the swimming crabs (Portunus) of 
our own seas, and again to be very nearly connected to 
species of the same genus coilected at the Antilles, in tlie 
Mediterranean, and in the Arctic Ccean, Another section 
of the Brachyura, with sharp triangular bodies (Oxyr- 
rhyncha), contains species which are to be met with at 
much greater depths; thus Lispoguatus thompsoni 
(A. M. Edw.) was dredged off the coasts of Morocco from 
depths of between 600 and 1500 metres, and Scyramathia 
carpenteri was taken at the same place from à depth of 
1200 metres. The former of these species. has been found 
in the North Sea, and the latter has been taken off the 
north of Scotland and in the Mediterranean. The ‘Crus- 
tacea intermediate by their forms between the Brach 
and the Macrura were found in abundance at very ¢ 
depehs, and the forms found see ned in great measure 
to belong to "transition" forms; sò one was often sur- 
prised to find a form, which taken by itself appeared 
abundantly distinct, quite connected with others by 
numerous intermediary forms. Thus species of Ethusa, 
Dorippe, Homola, and Dromia seem to present such 
numerous shades of gradation as to perplex one com- 
pletely in the difficult task of classifying these genera. 
Some of these forms are also very remarkable for their 
geographical distribution: a species of Dicranomia, de- 
scribed by Milne-Edwards from the A found 
off Morocco, and Homola cuvierii, up to t i 
be peculiar to the Mediterranean, was found a 
and the Canaries. Butthe most remarkable instance of the 
geographical extension of which some genera are capable 
is furnished by some species of the family Lithodina. 
These Crustacea to this have been known as inhabitants 
of the Arctic and Antarctic regions, living in the littot 
zone, but now they have been found under thi 
the only difference being that in this latter loc 
have contrived to find congenial conditio 
abandoning their shallow-water life and bet 
selv@s to the cool depths of over 1000 ‘metres. 
like this is not without its interest, inasmuch as it shows 
how some forms can spread themselves from the frozen 
seas of the north to the seas of the tropics, and «o from 
the region of one Pole to the other; altering their con- 
ditions of life as necessity demanded, and resuming their 
old habits when the opportunity to do so again ovenrred, 
The Crustacea known as Hermit Crabs were found to 
extend to a depth of 5000 metres ; as is wel known, the: 
terminal portions of the bodies of these Hermits are «oft, 
not covered like the head and claws of the cral ha 
strong calcareous shell, and these animals 
of tucking the soft part of their bodies for secu) 
the body- whorl of some empty shell; but at the gr 
depths referred to shells suitable for“ this purpose are not 























| to be found, and the hermit crabs inhabiting these depths 


must often be in great difficulties for material wherewith 
to cover themselves, In one specimen taken off Marocco 
this covering consisted of a living colony ef a very: pretty 
species of Epizoanthus. 

Species of the family Galatheidea were found in pro- 
fusion at all depths ; but the colour of their body, genc- 
rally that of a red or pink hue, was in the forms from the 
great depths ef a uniform white. Some species were 
found which occupied tbe interior of those lovely siliceous 
sponges belonging to the genus Aphrocallistes. One new 
species, Galathodes antonii, was found at a depth of goco 
metres, and another, from theesame depth, with its abdo- — 
men coiled twice upon itself, has been also described by 
A. M. Edwards as new (Jy thogaster formosis)e 

Cf the group of Eryonidz a considerable. nugi! 
both genera and species were dredged. Of thes s 
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belonging to the genera Polycheles, Wilmoesia, were 
from depths of from 4000 to 5000 metres, and the won- 


derful transparency of the forms permitted the whole | viduals 
Some species of | Among 


internal viscera to be distinctly seen. 


Pentacheles were evidently allied to the fossil forms of | 


Eryon. 
Of the Crustacea belonging to tie group of Macrura, 
the one to which the crayfish and shrimps belong, many 
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were taken at very great depths. 
Islands, 


Off the Cape Verd 
from a depth of -500 metres, a thousand indi; 
of a new species of Pandalus were taken. 
the most remarkable of all of these forms is the 
one which, through the courtesy of the gditor of Za 
Nature, from which journal this notice is in part*trans- 
lated, we are enabled tq give the accompanying illustra- 
tion, Named Nematocarcinus gracilipes Wy Alphonse 


Nematocarcinns gracilipes (A. M. Edw.). 


* 
Milne-Edwards, it was, when taken fresh from a depth 
of 850 metres, of a splendid rose colour. The extreme 
length of its antenna will at once attract attention, and 
tno less remarkable are the wonderfully attenuated feet, 
of which the third, fourth, and fifth pairs are longer than 
the first and second. The eyes are large, but the eye- 
stalkssare not elongated. In another member of this group, 
Glyphus marsupialis, the female had the lateral portions 


of the abdominal segments developed so as to form a 
pouch-like receptacle, in which the eggs were deposited. 
When trying to draw conclusions from the phenomena 
presented by the numerous forms of Crustacea collected 
during the Talisman cruise, one is struck by the strange 
diversity in thesepphenomena, While some of the species 
are blind, others have, well-developed organs of vision ; 
while in some the eye-stalks arf flexible, in others they 
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are 1mmovable , while in some theie is a very marked 
transparency of the integuments and a decided softness 
of the muscular tissues, in others neither of these facts 
1s at all apparent Some of the deep-sea Crustacea are 
beautifglly phosphorescent, and in certain species this 
phosphorescence is not diffused but is limited to some 
special areas of their bodies, and 1n a new species, Acan- 
tephyta pelluzda (A M Edw), the feet are adorned 
with phosphorescent bands We of necessity know so 
little of fee habits of these new, strange forms, that it 
would be premature to draw scientific conclusions from 
their structure 


-e 


THE SOCIETY FOR THE BIOLOGICAL INVES- 
TIGATION OF THE BRITISH COASTS 


e 

"[ BErmeeting which we previously announced as about 
to be held fos the purpose of inaugurating a new 
society having the above title, took place last Monday 
ın the rooms of the Royal Society, Prof Huxley being 
in the char The meeting was laige and influential 
Among those present were the Duke of Argyll, the 
Earl of Dalhousie, Lord Arthur Russell, Sir Lyon Play- 
far, M P, Dr W B Carpenter, Su Joseph Hooker, the 
Hon Edwaid Marjoribanks, M P, Su John Lubbock, 
M P, President of the Linnean Society, Mr J Blake, 
MP, Sir George Nares, Dr John Rae, Sir Joseph 
Fayrer, Capt Verney, RN, Prof Flower, Prof Ewart, 
Dr John Evans, Prof Bonney, Dr. Spencer Cobbold, 
Mr John Murray (of the Challenger Office), Dr J Gwyn 
Jeffreys, Dr Gunther, Prof Moseley, Mr G J Romanes, 
Mr H C Sorby, Mr Francis Galton, Mr Brady, Prof 
Crofton, Mr Dawson Williams, Prof St George Mivart, 
Mr Busk, Dr Sclater, Dr Dodson (Netley), Mi Thisel- 
ton DyerfMr. H C Burdett, Prof Donkin, Dr John 
Mune, librarian of the Linnean Society, Mr W H Dal- 
linger, Dr A Gere Mr E Forbes Lankester, Mr 
Saville Kent, Mr M'Lachlan, Dr Herberte Carpenter (of 
Efon), Prof Jeffrey Bell, Mr Fiank Crisp, and Prof Ray 
Lankester ^ Letteis regretting inability to attend were 
iead from Lord Derby, the Marquis of Hamilton, Sn 
Thomas Dakin, Mr Chamberlain, Mr. Burdett-Coutts, 

Mr R W Duff, MP,and Dr Dohrn 
Pref Huxley, m opening the proceedings, began by 
obserfing that the object with which the meeting had to 
deal was not u his hands, but in those of Prof Lan- 
kester, who had requested that the Royal Society should 
foster an undertaking which promised well for the 
progress of science The establishment of marine bio- 
logical stations had been undertaken during the last few 
years by most of the civilised countries, and was, indeed, 
a necessary result of the great change which had taken 
place in the aims of biological science The study of 
development began about half a century ago, and the 
ramifications of that inquiry, which had been extended 
to the mode of becoming of all live things by Mr Dar- 
win, had caused a complete change in the methods of 
biological research In order to inyestigate the living 
being it was now no longer deemed sufficient, as in the 
days of our great-grandfathers, to observe its outside, or 
even, in the days of our grandfathers, to examine its ana- 
tomy We have now to trace its developmental growth 
from the egg, and we ate able to do so with a thorough- 
ness of which no one 1n his young days could have had 
any conception Such was one good reason for founding 
an institution of this kind from a purely scientific point of 
view But there was another reason fiom another point 
of view which was practical We had great fisheries and 
great fishery interests, and up to within the last thirty 
years legislation with reference to them was almost entirely 
haphazard, owing to our ignorance of the habits, modes 
of life, reproduction, ang so on, of marine animals which 
were economically useful If we are to have any con- 
siderable ımpıoventent ın our legislation in this respect, 








our arguments and reasonings with a view to 1t must rest 
upon sound and exact observation In conclusion, he 
wished to say with special emphasis that there was no 
possibihty of any rivalry between the society which it 
was now proposed to found and another society the 
formation of which was announced a few days ago by 
HRH the Punce of Wales That society was, in the 
ordinary sense of the word, practical He trusted that 
when both societies were established, so far from there 
being any conflict between their aims, they would work 
ın concurrence to a common end 

The Duke of Argyll said the resolution which had been 
placed in. his hands was— That in the opinion of this 
meeting there 1s an urgent want of one o1 more labora- 
tories on the British coast, similar to those existing 1n 
France, Austria, Italy, and America, where accurate 
researches may be carried on, leading to the improve- 
ment of zoological and botanical science, and to an in- 
crease in our knowledge as regards the food, life, 
conditions, and habits of British food fishes and mollusks 
ın particular, and the animal and vegetable resources of 
the sea in general" The fact of their being called 
together to form a voluntary society to carry out these 
objects implied a discovery on the part of those who had 
taken a leading part in this matter that the work was not 
likely to be taken up by the Government He was afraid 
that in this respect the Biitish Government had always 
stood rather behind tbose of other countries, whether 
monarchical or republican There were other agencies 
by which facts about food fishes would be obtained, and 
he instanced the researches of the President of the Royal 
Society, and a valuable paper recently contributed by 
Prof. Ewart upon one of the most important questions 
connected with food fishes—the spawning of the herring 
When further researches of this kind should be forth- 
coming, it can scarcely admit of doubt that, by making us 
acquainted with the life-history and habits of the herring, 
they will serve to improve the herring fisheries He had 
h.mself good reason to appreciate the importance of 
acquiring information of this kind, for in the vicinity of 
his own residence the fishing community was suffering 
d.stress on account of the heiring having abandoned Loch 

yne without any one being able, in the present state of 
our knowledge, to assign the cause Moreover, the oppo- 
sition which was raised to giound-trawling in Loch Fyne, 
on thg supposition that the practice is destructive of 
herring spawn, has been shown by such researches to be 
without any justification—the spawn having been found 
to adhere closely to the sea-bottom But great as would 
be the probable economic nature of a marine biological 
station 1n the 1mprovement of our fisheries, he thought 
that the chief object ın promoting this society should be 
that of promoting the interests of biological science En- 
larging upon the importance of this science, he concluded 
by observing that the branches of 1t which would fall to 
the lot of this society to cultivate would have the advan- 
tage of avoiding contact with the question of vivisection , 
foi he supposed that even the most susceptible of anti- 
vivisectionists would scarcely have their feelings touched 
by physiological experiments on Jelly-fish 

Sir Lyon Playfair, M P, 1n. seconding the resolution, 
dwelt upon the anomaly that a country which depends so 
much upon its fisheries as Great Britain should hitherto 
have been the only Great Power which had not founded a 
zoological station He then proceeded to enumerate 
some of the economic advantages which had been se- 
cured by such institutions elsewhere, especially in 
America 

Lord Dalhousie and Prof. Flower also suppoited the 
motion Ji 

Dr W B Carpenter moved —“ That it 1s desirable to 
found a society, having for its object the establishment 
and maintenance of at least one such labótatoiy at a 
suitable point on the coast, the resources of the laboratory * 
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its boats, fishermen, worsing rooms, &c , being open to 
the use of all naturalists urde: regulations hereafte1 to be 
determined ” 

Sir John Lubbock, as President of the Linnean Society 
and a trustee of the British Museum, in seconding this 
motion said he thought they owed their thanks to Prof 
Lankester for the effoits he had made to found the 
proposed society 

Dr Gunther supported the resolution, which was 
passed 

Sir Joseph Hooke: moved —Tha: this meeting 
does hereby agree to constitute itself such a society 
under the title of “The Society for the Biological 
Investigation of the Coasts of the United Kingdom” 
He dilated upon the umportance of such a society to 
the interests of botanical science The motion was 
seconded by Piof Moseley, who appropriately called 
attention to the fact that most, 1f not all, life upon this 
planet was littoral m ougin, and atterwards spread on 
the one hand to the deep sea and on the othe: to the 
land 

On the motion of Sir William Bowman, F RS, it was 
resolved that gentlemen whose names follow be requested 
to act as a provisional council and report to an adjourned 
meeting to be held on Fiiday, May 30 as to the constitu- 
tion and organisation of the society and other matters, 
and in the meantime have power to admit suitable persons 
to the membership of the society; further, that Prof 
Lankester be asked to act as secretary and Mi Frank 
Crisp as treasurer ad z7tterimt Those named were the 
Duke of Argyll, the Earl of Dalhousie, Lord Arthur 
Russell, the Lord Mayor, the Pi1me Warden of the Fısh- 
mongeis’ Company, the President of the Royal Society, 
the Presidents of the Linnean, Zoological, and Royal 
Microscopical Societies, Dr W B Carpenter, F RS, 
Mr W S Came, MP, Mr Fiank Ciisp, Mr Thomas 
Christy, Mi Thiselton Dyer, FR S, Prof Flowei, Mi 
Jobn Evans (treasurer of the Royal Society), Dr Albert 
Gunther, F RS, Sir Joseph Hooker, Prof Michael 
Fostei (secretary of the Royal Society), Prof Ray Lan- 
kester, F RS , Prof M Marshall, Prof Moseley, FR S, 
Mr John Murray, FR S E, the Rev Dr Norman, Mr, 
George J Romanes, FRS, Prof Burdon Sanderson, 
FRS, Dr Sclater, Mr Adam Sedgwick, Mr Percy 
Sladen, Mr H C Sorby, FRS, and Mr Charles 
Stewart, FL S * ` 

Mr G J Romanes, in seconding the moticn, took oc- 
casion to observe that ın his opinion one of the most 
important functions of the society when foimed would 
be that of conducting researches upon mvertebrate physio- 
logy He was sure he would be but cariying with him 
the assent of all physiologists when he said that it 15 to 
the invertebrate forms of life that we must now look for 
the elucidation of many of the most fundamental pro- 
blems connected with life-processes It is ın the Inver- 
tebrata that we meet with life in its least compounded 
state, and therefore in the state best suited to observation 
and experiment duected towards the solution of these 
fundamental problems The sea is the great magazine 
of invertebrate life, and if the rich stores of material 
therein presented have been hitheitc almost entnely 
neglected by physiologists, the explanation may be found 
1n the fact that physiological research can only be con- 
ducted 1n well-equipped laboratories, which have been of 
but comparatively 1ecent institution upon the sea-coasts 
of Europe and America M 

Prof, Ray Lankester then moved a vote of thanks to the 
President of the Royal Society for taking the chair, and 
said ıt had been estimated that from 6000/ to 10,0007 
would be required to start the project He invited 
immediate subscriptions, payable ad imterun to the 
treasurer, Mr Frank Crisp, 6, Old Jewry, EC Su 
Joseph Fa$9rer seconded the motion, and the President 
having briefly replied, the proceedings terminated 

e 


NOTES 


In the death of the youngest and one of the most accomplished 
of the Queen’s sons the cause of education has sustained a loss, 
The Duke of Albany knew well what science meant, and «on 
several occasions publicly expressed his sense of its value 1 
respect of the nation’s welfare, and the necessity for its intro- 
duction into cm systems of education There can be no doubt 
that had he hved he would have rendered service jo the best 
interests of the country It 1s so rarely that inces have 
the tastes ard leanings of the late Royal Duke that we could ill 


affoid to lose h.m : 


THE oiganisng committee of Section F (Economic Science 
and Statistics) have arranged the followinz programme of subjects 
for discuscion at the Montreal meeting of the Brush Association 
The subjects w.ll be distributed over the four or fivegdays which 
will probably be at the disposal of the Section, Group I Popu- 
lation (1) Emigration , (2) Census results, (3) Distribution of 
wealth and condition of the poo. Group II, Land (4) ‘Agii- 
culture , (5) Laud laws , (6) Forestry Group III Trade (7) 
Manufactmes, shipping, and foreign maikets , (8) Internal com- 
munication by land and water Group IV Finance (9) 
Monetary system , (10) Public debts (Governmental and Muni- 
cipal) Writers have been engaged for most of the subjects 1n 
the above programm 


WE 1egzet to announce the death, at the age of sixty-seven 
yeas, of Mr Nicolas Tiubner, the well-known publisher, who 
has done so much to place within the 1e% h of the English pablic 
«ome of the best works m German philosophy, science, and 
learmng He will be missed by a wide cncle of frie: ds, among 
whom aie many men of science, English and reigi? 


THE Prince of Wales has formally urged upon the Corporation 
and the Liverw Comnpames to lend still futher aid to the City 
and Guild. of London Technical Institute, which 1s greatly” in 
need of funds, and the Corporation proposes to vote a fuithei 
sum of 1000/ provided the Livery Companies subscribe the rest 
of the 20,000/ needed by the Institute 


As usval there was some pleasant talk at the Civil Engineers” 
dinner last weeh, Prof Huxley im ieplyrgg to the toast of 
** Science," sard there was one educational aspect which was 
extremely instructive and unportaut, and that was the insen-ible 
and almost unconscious education in science which was carea 
on upon the mas:es of the people by the great work of engineers 
and mechanician- The work of the engineer and all who weie 
applying the teachings of science was suirounding the population 
with the symb.l1s of scientific faith 


Mr W SavirLE Kent, FL S, FE ZS, has been appointed 
Inspector of Fisheries to the Government of Tasmana, and 
proceeds shortly to the scene of his new duties, ‘Lhe more ex- 
tensive introduction afd distribution of the Salmonidz already 
acclimatised in Tasmanian waters, and the 1esuscitation. by artı- 
ficial culture of the once prolific but now greatly depleted oyster 
fisheries, are among the special subjects that will engage the 
attention of the newly appointed Inspector A systematic in- 
vestigation of the marine fauna, with the view of turning to 
profitable account those edible, indigenous forms which are as 
yet but little utilised for economic pmposes, will likewise be 
imtiated — Itis to be hoped that the Colonial Government will 
recognise the fizness of tlie oppoitunity that now presents itself 
of establishing in this quarte: of the antipodes a well-equpped 
if small marine obseivatory foi the artificial cultivation and 
scientific odcervation of the habits and developmental pheno- 
mena of the many intresting $ypes peculiar to this region, and 
of which, as yet, biologists possess little or no knowledge Mr 


April 3, 1884] 


NATURE 


595 





Saville Kent’s reputation as a marine zoologist, and the expe- 
uence he has already gained as naturalist to various of the lage 
public aquaria of this country, peculiarly qualifies him for 
the conduct of ongrnal investigation 1u this new field, which 


Could not fail to yield important results for both the interests of 


science and the frshing industiigs of Tasmania 


e 
THE Institution of Naval Architects is meeting this week. 


The sessiow.was opened yesterday under the presidency: of. the 


Earl of Ravensworth The papers down for yesterday were-— 
On the Riachuelo, by J D'A Samuda » desciiption of the elec- 
trical launch built ast year, byA F Yanow, on the vibiation 
of steam vessels, by Otto Schlick To-day the following papers 
will be read —On cross curves of stability, their uses, and a 
method of constructing them, obviating the necessity foi the usual 
coriectiof of the differences of the wedges of immersion and 
emersion, I. Willtam*Denny,; FRSE , the use of stability 
calculations 1n regulating the loading of steamers, by F Elgar, 
Professor of Naval Architecture, Univeis ty of Glasgow, on a 
new method for calculating, and some new curves for measuring 
the stability of ships at all angles of inclination, by M Day- 
mard , on some points of interest 1n connection with the con- 
struction of metacentric diagrams, and the initial stability of 
vessels, by P Jenkins , on tte combustion of fuel in furnaces of 
steam boilers by natural draught and by air supplied unde: pres- 
sure, by J Howden, on the applicatioi of hydraulic machineiy 
to the loading, discharging, steering, and working of steamships, 
by A B Brown, cast steel as a material for crank shafts, &c., 
by J. F Hall, repans to steamship machinery, by Andrew K 

Hamilton To morrow the following are set down for leading — 
Contributions to the solution of the problem of stability, by L 

Benjamin , $n the uses of Amsler's integrator m naval architec- 
ture, by Dr A Amslei, on the comparative safety of well- 
decked vessel», by Thomas Phillips, the giaphic calculation of 
thedata depending on the form of ships required21 determining 
their stability, by J C Spence, description of Alexander Tay- 
lor’s stability 1ndicatoi, for showing the initial stability and 
stowage of ships at any displacement, by A, Taylor, some con- 
silera ions relating to the rivetmg of iron ships, by H H 

West oon the ventilation of merchant steamers, by J Webb, 
on watft brakes, by Capt F J Heatho.n, R A. , oa 1mprove- 
ments ın apparatu,®ard means for indicating the position of a 
ship’s helm, by J. I, Liardet 


THE Geogiaphical Society of Bremen publishes m vol vn 
part T of its Deutsche Geographische Blatter an interesting paper, 
by Dr. A H Post, on the development of family life among 
mankind fiom an original ** matiiachal” condition He brings 
forward some new evidence collected by Dr C A Wilken in 
the Dutch East Indies, showing the existence of Malay families 
consisting of mothers and their children, to which the fathers do 
not belong as members at all, being in fact only vistos Dr 


Post, tiacinz the stages of progiessive change under the influence: 


of landholding and the union. of individuals in states, which in 
the course of ages converted matiiarchal into patiiarcbal society, 
expounds with much clearness the theory which has arisen in the 
last few years out of the works of Bachofen and McLennan 

Some of this clearness atises no doubt fiom 1gnoing difficulties, 
but a sketch of this kind does not involve the responsibilities of 
a full-grown tieatise 


THE International Health Exhibition will be opened by the 
Piesident, the Prince of Wales, on Thursday, May 8, at 3 pm 


THE death ts announced of Dr George Engelmann, the well- 
known botanist, who died at St Lows on March 3, aged 
seventy-five Also of Di * Siegfried Aionhold, formerly Pro- 
fessor of Natural Histery at the Berlin Technische Hochschule, 
who died at Berlin on March 13 















News from the Austrian tray eller, Eduard Glaser, who had 
fallen dangerou.ly ill, states that he has recovered, and left for 
Haschid on February 6, a part of Arabia lutherto unexplored by 
Europeans 


M GABRIEL DE MonTILLET, Conservateur of the Museum of 
. National Antiquities at St Germain, has begun to issue a new. 
monthly journal,, Z’ Homme, entuely devoted to anthropology 


M FnEMY, Drector of the Museum of Pars, has published! 
a pamphlet defending the establishment against the Central Ad- 
ministration, which 1s desirous of appomting adnector Up to 
the present tıme the director has been nominated by his fellow 
professors This liberal mode of nomination was established by 
the National Convention in 1793  Itis probable that an effort 
will be made ın the present session to extend this privilege to 
other establishments, as the Obseivatory and the Conservatoire 
des Aits et Métiers, 


M Fremy ts desiroas of establishing on the coast a marine 
laboratory in connection with the Museum of Paris It 1s 
thought the money may be gianted for establishing one in 
Algeiia 


THE motion proposed by Admual Motchez to sell the Paus 
Observatory ground, has been defeated before the Academy of 
Sciences by a large majority Only two membeis, MM 
d'Abbadie and Faye, voted with th» Admiral 


A CORRESPONDENT refened last week to the changes which 
have been intioduced into the examinations for admiscton into the 
Royal Mihtaiy College, and the subject was biought up in the 
House of Loids last Thmsday by Lord Salsbury — '*The 
change with respect to natural science," he said, **was much to 
be 1egretted, because there was no body of men to whom a 
knowledge of science could be moie useful, and conduce more to 
them happiness, especially when ıt was consideied that they had 


adequate employment foi their spare hours” The Earl of 
Moiley in ieply said that “by the new scheme gieater 1mpoit- 
*nce was given to modein languages and mathematics, less 
importance to science, and the English pape: had been excluded 
from ClassI The object of these changes was to improve the 
examinajions, and to encomage the subjects which must be 
taught In diawing up this scheme the War Office had been in 
constant communication with the Civil. Service Commissioneis, 
and with many gentlemen interested m education The main 
purpose of these examinations was to test the results of geneal 
education, and foi that purpose the subjects themselves had, as 
far as possible, to be of a gene1al nature That constituted one 
of the evils of the piesent system He did not think it was 
| necessary, o1 even desnable, in framing a scheme of this kind to 
confine themselves to the cuiiculum of the public schools It 
was, no doubt, a matter of 1egiet that during the last five years 
the numbe of successful candidates who came duect from the 
pt blic institutions to the Royal Military College had diminished 
iathe: than increased He did not wish to speak harshly of the 
1ace of private tutors Some of them were extiemely able and 
ingenious, but as a iule then whole object was mark-making 
These tutors did not 1equue their pupils-to 1ead the books on 
which they weie examined, but by an ingenious piocess of 
analysing their contents all the questions that could be put to 
them could almost be exhausted But cram did not last, and it 
was no substitute for education” The Duke of Cambridge said 
that **the great object of the examination was to put forward such 
a syllabus that all young persons educated at the public schools 
of the country should be able to enter Woolwich or Sandhuist 
direct without going through the hands of the cramymer What 
was wanted to bung about this 1esult was a general education 
which they could say every young gentleman ought to have to fit 


to pass then time in various parts of the would, often with no , 
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him foi any sphere in life which he might intend to adopt It 
would be time enough to teach military subjects when the candı- 
dates for the army got into the military schools Up to that tıme 
then education should be general, and not special The pio- 
posed change was entirely with the view cf inducing the public 
schools, such as Wellington, Marlborougi, and others, besides 
Eton and Harrow, to co-operate with the authorities in the 
endeavour to get rid of cramming” The Marquis of Salisbury 
believed that «nothing would ever get rid of cramming so long as 
there was a system of competitive examination — Cramming be- 
longed to competitive examination. He ventured to say that 
the Government were pursuing their objec: m rather a dangerous 
way If there was a difference between the great public authort- 
ties and the public schools, the former should lead With respect 
to the question of English literature, he did not understand why 
boys should not be expected to get a general knowledge of ıt in 
the same way that they were expected to have a general know- 
ledge of Latin literature In France and Germany the language, 
literature, and history of the county were systematically studied, 
but we seemed to treat them as matteis of no importance, oi as 
things which might be learnt in the nuisery, or accidentally in 
conversation after Jeaving school ” 


THE Ninth Annual Meeting of the members of the Sunday 
Society was held at 9, Conduit Street W , on Monday last, 
Prof W H Corfield, M D , 10 the chair The annual report, 
which was read by Mr Mark H Judge, Honorary Secretary, 
s-t forth the work of the Society durmg the past year It re- 
feired at consideiable length to the action tahen in the House of 
Lords, and pointed out that the policy embodied ın the resolu- 
tion proposed this year by Lord Thurlow at the request of the 
National Sunday League differed from that advocated by Loid 
Dunraven and other representatives of the Sunday Society in 
both Houses of Parliament Statistics cf the Soctety’s Sunday 
Art Exhibitions were given The movement in the provinces had 
been successful at Newcastle on-Tyne, the Public Library there 
having been opened on Sundays by the Town Council His 
Grace the Duke of Westminster was elected President of the 
Society . 


Two shocks of eaithquake were felt at San Francisco in the 
afternoon of March 25 The series of earthquakes which began 
on the 25th ult continues in the south of Hungary, In Yukovar 
some slight shocks were again felt on March 27 at zz pm On 
the night of the 29th about sunset a pretzy severe shock of earth- 
quake was felt at Sinope aud other places in the neighbourhood, 
In the town of Costamboul some old buildings fell, but no lives 
were lo-t 


THE Easter Monday and Tuesday excursion of the Geologists’ 
Association this year will be to Lincoln on Satuiday, April 26, 
there will be an excursion to Guildford. 


THE number of high-level meteorolcgical stations has been 
recently increased by the opening of a station at Poni, on the 
Stam Pass of the Great Caucasus. 


Mr CHARLES SMITH, Fellow and Tutor of Sidoey-Sussex 
College, Cambridge, to whose valuable treati-e on ‘Conic Sec- 
tions” we have already drawn attention, has prepared a new 
elementary mathematical wok which will bear the title, “An 
Wiementary Treatise on Solid Geometry ” It will be published 


almost immediately by Messis Macmillan and Co ° x 


THE additions to the Zoological Society's Gardens during the 
past week include two Malbrouck Monkeys (Cercopithecus cyno- 
surus 9) fiom West Africa, preSented by Messis G Somer- 
ford and G A Zobel, an Axis Deei (Cervus axis 9) from 
India, presented by Mr L B Lewis, a Bosman’, Potto (Paro 
aicticus ports) fiom West Africa, presented by Capt. Giant 


sented by Mr P. Aug Holst , three Herring Gulls (Larus agen- 
tatus), European, presented by Mr S Aloof, a Rose-crested 
Cochatoo (Cacatua moluccensis) from Moluccas, presented by 
General Rundal, RE., a Grecian Ibex (Capra agagris), 
South-East European, presented by Mr Thomas B. Sfud with, 
a Smooth Snake (Coronella levis), British, presented by Mr W. 
H B. Pan, a Greater Sulphfir-crested Cockatoo (Qacaua 
galerita) from Australia, a Rose-coloured Pastor (Pastor roseus) 
from India, deposted , a Leopard Tortoise (Zesfude pardalis) 
from South Afiica, an Egyptian Cobra (Wara aye) fiom Africa, 
purchased , a Whute-fionted Lemur (Leger albifi ons), 2 Vulpine’ 
Phalanger (Phalangista vulpina), yon in the Gardens 








OUR ASTRONOMICAL COLUMN 


Tur DouBLE-STAR a HERCULIS —Smyth, m his” “Cycle 
of Celestial Objects," attributes to Sir William Herschel the 
discovery of the cuphicity of this stai, but the companion was 
detected two years earlier than Sir William’s first observation, 
and under somewhat curious circumstances It was perceived 
by Maskelyne wkile observing the meridian passage on August 
7, 1777, and only seven days late: Christian Mayei, also observ- 
ing the transit of the star with his mural quadrant, noted it to 
be double The particulars are detailed ın Mayer’s work, ** De 
Novis in Celo Sidereo Phenomenis," published at Mannheim in 
1779 He had communicated to Maskelyne a number of his: 
results bearing upon the double stars , and the Greenwich astro- 
nomer, 1n replying towards the end of ‘1777, relates that he had 
observed a similar phenomenon ın a Herculis on the date given 
above, ‘‘et videns valde obstupui," he remarks, smce he had 
so often observed the star on the meridian without perceiving 
the companion, Maskelyne considered it of the sixth magni- 
tude, the principal star being estimated a third, thg latter he 
judged to be reddish, and the companion pale , Mayer, who dis- 
covered the smaller star on August 14, called it a®seventh o1 
eighth magnitude 

Adopting Sir George Airy's intervals for the transit-wires in 
Maskelyne’s instrument, we find from a number of transits of the 
two components— e 


For about 1778 2 Aa +0 3248, AS. — 2" 80 


And hence the angle of position 120° 8, and the distance §” 47 
Mayer’s obseivations extend from August 14, 1777, to August 
26, 1779 His differences of right ascension vary from o 75s to 
02s, and thoe of declination from 6" to 1" 8, wlyle his 
estimates of the magnitude of the smaller star vary frofh 6m. 
to89 . 
Sir William Herschel’s first measmes were made on August 
29,1779 Taking means of those made between this date and 
1783 252, we find— 
Position, 1782 36 


116°9 Distance, 1780 33 4" 88. 


VARIABLE STARS —Mr Burnham, in a note to No 545 of 
his recently published Catalogue of 748 double-stars, remarks 
** The principal star 1s strangely wanting in many of the star 
catalogues " It was observed by Lamont in zone 364, and 
estimated 5 m , 1t does not occur in Lalande, D'Agelet, or 
Bessel On Bremicker's Berlin map it 15 maiked 7 m , and it 1s 
6m in Harding’s Atlas In the Uranometria Argentina it 1s 
called 6 3, Gould has no note upon it We have also the 
following estimates —* 

1879 345 Burnham 

— 549 Stone (Cincinnati) 
— 575 Burnham 
1880 442 Stone 
— £20 Burnham 
1881 383 » 
oot 578 » 
The star may perhaps vary from about the fifth to the seventh 
magnitude, but systematic observation 1s wanted to decide 
Its position, brought up from Lamont to 18850 is mRA 
17h 8m 4693, NPD 104° 27 4” ] 

D'Agelet 5057 (a stai to which attention has been aheady 
called in this column) deserves frequent examination It was 
observed by D'Agelet oi July 26, 279 and 29, 1783, being twice 
noted 6m andonce6 5 It was not obseyved either by Lalande 


DAW AAT A 
Cri QU ttn s 


Elliott , a Common Squirrel (Sers zs vulgaris), British, pie- | or Bessel, but ia the Durch musterung we find 1t estimated only 
ə - 
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94 Ils place for 1885 o1sin RA 19h. 27m. 355s, NPD 
72° 29' 54". 

Nos, 2577-78 of the Astronomische Nachrichten contam the 
late Prof. Julius. Schmidt's results of observations of variable 
stats made at Athens m 1883, which were communicated about 
a fortnight before his sudden decgase 

. 





ON THEAURORA BOREALIS IN ICELAND 


AS considerable doubt has hitherto prevailed as to the form 

and nature of the aurora borealis in Iceland, I have 
decided to pass the winter here in Reykjavik, ın order to study 
the phenomenon on piinciples@which I followed during my 
Sojourn at Kautokeino last winter, 1882-83 (NATURE, vol 
XXVI, p 394, and xxvui p 397) 

Iarived here about tge middle of Octobei last, and began 
my regular® observations on November 6, and although the 
series of obsesvations a® yet is brief, and, throuzh very un- 
favourable weather, not so complete as might be desired, I 
believe that a few preliminary remarks on this phenomenon may 
not prove without interest, particularly as the appearance of the 
auroia borealis here 1s somewhat different to what we might 
expect and what 1s generally assumed 

Weather more unfavourable than I have encountered since my 
arrival ıt 1s impossible to imagine A sky nearly always cloudy, 


rain, snow, and storm following upon storm—such have its chief 


Chaiacleristics been. A clear sky is quite an exception, and 
when it occuis there 1s a wind blowing so keen and cutting that 
no human being can walk out of doors for any length of time, 
Iceland is, no doubt, not favoured with very congenial weather, 
but such a winter as the present must, according to the dwellers 
here, be considered as quite an exceptional one 


Ihave shown in Table I the average cloud calculations of 


each evening hour (the observations begin generally at 5 pm, 
and continué until two or three houis after midnight) fiom 
November 6 tæ January 28 Here 5 indicates the hour from 5h 
t» sh 59m, &c The scale 1s the usual one, viz from o (clear) 
to IO (cloudy) 


Taste T 
. $ xn i i 
Hour | 5 6!75 | 8 | 9 | 10 rr|2! i| 14| 15 Average 
Clouds 8 067 723 sU 83|7 90/8 s 24/8 0517 398 29/8 66 791 
i D 

















If an average of the nebulosity on each eveuing be taken, each 
value of the scale will fall on the number of days shown in Table 
Il Thesformer are also calculated in per cents of the total 
days (83) 

* TABLE II. 


























i j I 
Clouds o 1 2 3 4 5 | 6 | 7 8 s| 10 
Days 2 8 251,4 I I 9 9 Is] 3r 
l 
Percent |24|96|24 :2[48|z2|x2|r08[108 181| 373 
at er Porn 
229 554 


145 : 72 





These figures speak so plainly for themselves that any com- 
ment 1s needless 

Through Iceland being situated ın the zone of the teriestrial 
magnetism, it might be assumed that the aurora borealis attained 
a high degree of development and splendour here , but this has 
not been the case this winter, ın Reykjavik et all events, even 
allowing for the unfavourable weather The aurorz here are 
generally famt and wanting ın force , it is only seldom that there 
1s any energy in the movements, and but rarely that the forms 
are sharply defined, while the outlines are dim and vague, 

There have therefore only been a few occasions on which I have 
been able to effect somewhat satisfactory measurements with 
the auroral theodolite of azimuth and the height The auroia 
doubtless often reaches far up on the sky, and even tiavels far 
down on the southern horizon, but the force of light is very 
small In spite of the circumstance that Reykjavik lies—judging 
by the appearance of the aurora borealis on the horizon—much 
nearer to the auroral maximum zone than K autokeino, the 
appearance of the aurore in the two places cannot be compared 
There was activity, force, and colour, here 1s vagueness, un- 
certainty, and want of character. Only ofice—on January 25— 
I observed an amora duging one heur which was a true Arctic 
one, with defined, elegant outlines, intense play of colour, and 
bold movements . 


The more extensive auroree which I saw in Kautokeino gene- 
rally finished by the bands o streamers changing into lummous 
clouds, which again shortly afterwards assumed the wave-like 
motion I have called ‘‘coruscation,” and which often lasted foi 
hours, flooding the entire heavens — This form of the aurora 
borealis 7 have not observed om a single occasion here, which 
appears to me to be a very remarkable circumstance Extensive 
aurore finish heie through the simple vanishing of the light or 
by the changing of the forms into faint, lumimous clouds con- 
sisting of stripes (north-east to south-west), or vague, cloudy 
bands which by degiees lose in energy and finally die away 

Any real corona 1 have not seen as yet, and the usual 
colours, viz, red and green, I have only noted on six occasions 

On forty of the eighty-three evenings I have effected observa- 
tions there have been auroie, which 15 rather a high figure when 
the unfavourable weather conditions are taken into consideration 
But the auroia 1s, however, not always present when the sky 1s 
clear or nearly so , on the contrary, ıt 1s not nearly as frequent 
here as in Kautokeino This will be understood from Table I IL, 
which has been framed on the assumption that all observations 
were equally divided over the twelve hours, viz from 4h to 
15h , which also shows that in every hour there was observed 
one hundred times either aurora or clear sky without awora. 
The lower figures show 1n per cents when the sky was without 
aurora 








TABLE III 
| PUT 
Hour l4ls 6 8! 9 rol 12 | 13 | 14 | 15 
175 72, 77 , 88 | 91, 97 ' 89 | 83 | 63 | 53 | 62 | 33 
o uud e 9' 3 n 17, 37 | 47 38 | 67 





In consequence of the great magnetic declination 1n Iceland, 
viz about 40° N W , the points of culmmation of the arcs and 
bands fall far outside the astronomical mendan, and their 
direction 1s nearly north-east to south-west From the measure- 
ment of twenty arcs, partly on the north, partly on the south 
horizon, I have certainly only obtamed an azimuth of 22? 4 W , 
but I do not accept this as any definite result before more com- 
plete observations aie in my hands, 

The mtensity of the aurora borealis here I have defined 
approximately 1n Table IV by four degrees, viz from one to 
four From the total determinations of intensity foi every hour 
when no aurora t» visible, in spite of clear sky, being determined 
by,o, the following average figures are obtained — 








TABLE IV, 

| | | | | 
Hour 51617198 | 9 | 10, rr | r2 | 13] 141 x5 {Average 
Intenuty 4 lo goo 761 ogi Sis 45 I 335 e 59 4olo a4 03 095 














From these figures a decided maximum of intensity 1s manifest 
between 9h and 10h 

As regards the position of the auiorz on the sky and the rela- 
tive frequency of the various forms, I append a tabular list 
of observations The abbreviations made in the same aie 
these — 


HN. Auroia stands near the northern horizon, ze the mag- 
netic north 
low 1n the north, 
in the noith (to a height of about 45°) 
Ni $5 35 on tbe northern horizon (to a height from 
the horizon about 70°), 
Nh—Z. ,,; 93 on the northern horizon to zenith 


Further, Z indicates thiough or on both sides of the zenith 
S, south , S Z, south of zenith, S%, south horizon , 7, over the 
whole sky , —, with the exception of, A + S, aurore in the 
north and south (but not ın zenith), o, no aurora Below N’ 
I have collected the value. of HN,/N, N, NA, and NA—Z , 
and under .S’ those of SZ, S4, and S, and under z’ the others, 
with the exception of o 

Table V gives percentally, assuming an evenly divided time 
of observation, a view of the position of the auiore in the 
sk; . 


LN » » 
N ” LE 


Table VI shows the relative appearance of the various forms 
calculated percentally on the same basis as in the previous tables 
Here J indicates one arc, J=, several ares, //,a band, 77—, 
several bands, 7, diffused, s, streaming, 7s, simultaneously 
diffused and streaming, or a variety between the two, 777 
isolated streamers, or bunches of streamers, V, luminous clouds 
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TABLE V 
Hour 4| 5| 6| 7] 8| 9' xo | x1 | 12 13] 14 | r5 |Average 
HN o}| of of of of 3] 4] 13} 5] Of CO] o 22 
LN o | 11 | x4 | 14 | 22 | 12 | 25] z | xı | x2 | oO} 0| 150 
N 8 | 37 | 31 | 26 | 22 | x19 | 21} 9| 113| 0| 0|33 | 198 
NA 8| s| 6] 2| 3] of 7] 0, of of of] o 29 
Ne-Z}| 81 o| 3/221} 9] 9] 7] o| oj] 5] 23] 9| 62 
NA-SZ| 8| 5| 6,12|16|19| 4| 9| 5|11|25| o| 103 
Zz ol of oj 2] 6] o| of Of} 5] 33] o 26 
SZ ojo| 3/ 2] of 3] of] of} Of of] of o II 
SA Bl oj] of 5s] of o| of of of of of o II 
S 8{ o| of 2] of 3] 4] of 5] of] Of} o 18 
£X—(V4-) 8] o| 3] of 3] 6] of of 51 oO} Of © 22 
t—-lS oj 5{ o}] 2| 3] 9] 4] 9] 5] 16] Of o 48 
t-IM o| of o| 2] 0| Of of Of} Of of of o 04 
N+S 8| 0] 6] 2| 6| 3| 4] 9|} 5| of Of o 40 
zt SHar 6] 5] of] 6] 4|z3| 1x1] 5|13] ©, 62 
o 25 | 26 | 23} 12| 9| 3111|:7|37| 47|38| 67. 194 
PEREA. PER Rail els AN PPS HAN EE. 
N' |?5|53| 54| 53 | 56 | 47 | 64 | «3 | 26 | 16 | 133 33 462 
S’ 17| 0o] 3| 9| of 6| 4] of 5| of of 9 40 
z 23 | 16 | 20 | 26 | 34 | 44 | 21 | 39 | 32 | 37] 50] © 304 
S’+e | 50! 16 | 23 | 35 | 34 í9 | 25} 39] 37) 37] 50| ° 344 
$ . 
TABLE VI 
Hour 41 5| 6| 7| 8| 9] xo 11|12| 13| 14 ; Total 
P 33] 33| 46| 5531 40, 29| 29 08 UNS o 308 
ds Oo} of of] of of of 14 r7]/ x11 of 20 62 
475 33) 11) 15] ro} 20 24/07 25/22 r3| o 18o 
ily oO} o] of 15) 0} ojo? 17| 11, ra 20 83 
tls o| of o8 of of o6/14' o| 0 13] o 41 
Js 0|0j0/rs5|2732 | 0|08 rz' 13] o 86 
Lit o| o| 08) 25/07) 06/07 33| 11113 0 rro 
y o|[22|15]23|13 12 21/25/33: 50] 20 226 
I- o|xxje3 rol 07| r2}07' c| o] o| o 70 
=s oj oļjo8| ojo7 o| ojo8| of of o 23 
I-s 33|44|15|25|27 29| 36, 2 5| 22} 13} o 269 
I=; 9|0/15[15 of 0|07, 17| 0| 0| 4O 94 
il=s 33| of 08 of oz} o6fo7) 0| rt] of 20° g2 
JI=)s 67| 44) 23] 30] 40] 35| 21! 08) of o e| 26 8 
I I0 0,10 oro 8! 10 oj100| 94| 93 83 78] 38 2 ol gr 4 
it rool 44| 5 4) 75| 73.59 57, 50 33, 38) 80, 663 
I 33| 44| 85| 95| 47| 41/501 42 33| 25 6o 555 
s 33} 0|23| of x3 12|36 25!33 1340 228 
Js 3390 54| 801113 100| 64 67| 56 38 al 805 




















On the valuable isochasme chait, in which Piof Fritz has 
denoted the increasing fiequency of the aurora borealis north- 
waid-, the maximum zone of the phenomenon falls far south of 
Iceland I must, however, first exp.ain what my defirition of 
the word maximum zone is at present It is a Ine passing 
across the places where the aurora not only appeais and. 1s most 
fequently visible, provided the weather permits, but where 1t 
also, as a rule, appears m zemtb, or as often on the northern as 
the southein hemispheie Accordmg to this definition, the 
correctness of which I think can neither be disputed nor doubted, 
Iceland hes, at all events this year, as was the case with 
Kautokeino and Bos;ekop last yeai, considerably souta of the 
maximum zone, which is, 1n fact. clearly shown in Table V 

I hope to be able to demonstrate this 1n a moie conclusive 
manner still on a future occasion, when the winter 1s over and 
the numerous exact determinations of the southern border of 
the aurora borealis will be discussed 

The 1eason why the maximum zone lies so far south on Prof 
Fntz's chat may be sought, perhaps, in the cncumstance that 
the climatic conditiors of' Iceland to a great extent reduce the 
number of aucorz which an ordinary observer, who only casually 
or on particular occasions looks at tae sky, may observe That 
the maximum zone of the auio.a doss not 1eally fall across the 
pat shown in the chart 13 also distinctly apparent fiom what I 
is nt of its appearance at the Faroe Islands dung my sojourn 
there * 

lt may perbaps be superfluous to state that neither here nor 
in any other place have I heard the mystic auroral sound 
Neither hasit ever been heard by any of the Icelanders I have 
as yet met with s 

Shortly before leaying Copenhagen last autumn I spoke with 
a celebrated Danish savant, who hac some years ago spent some 
time m Reykjavik, and. v ho told me that he had on several 
occasions seen auroize descend below and in front of the moun- 
‘tam Esja, about 2500 feet ın height, and lying six to seven 
Engleh miles away (NATURE, vol xxx p 337) I was de- 


lighted with the prospect of being able to see a sımılaı phe- , 
nomenon, as, although my observations 1n the plane Bossekop 
Kautokeino, pieviously iefeired to, had greatly contributed to 
strengthen my belief 1n the height of the aurofa borealis being 
100 km or more above the earth (NATURE, vol xxix p 419), 
would with pleasuie have accepted a proof so tangible pointing 
m arothe: direction I regrét to say that my expectations have 
not been fulfilled This 1» not because the autora has not been 
in close proximity to‘ Esja, as, the mountain, lying to: the 
north-east fiom this place, nearly all arcs and $ands rise with, 
their eastern end up behind and run above it, but sever have T 
been so fortunate as to see any amoral light descend to the top of 
the mountam or in front of gts steep sides Even the highest- 
lymg clouds aie also, in Iceland, de/ow the plane of the aurora 
borealis 

In conneclion with this point I may further mention that the 
famt luminosities referned to by Pbf Lemstiog above the 
mountain-tops at Sodankyla, and m other places (NATURE, 
vol xxvi. p 322), as well as phenómena of a similar natwe 
have, I venture to assert, never been observed here I have 
continually bad my attention directed to this point, and there aie 
several mountains here, but I have never been able to trace the 
slightest indication of such a phenomenon, 

I brought with me the necessary apparatus and appliances for 
effecting such experiments as Prof Lemstiom pursued on some 
mountains 1n Noithern Finland for the production of an artificial 
avrora borealis, and shortly after my arrival I came to the'con- 
clusion that the above-mentioned mountain Esja was the most 
advantageous foi such Its great height, steep fall into the sea, 
and short distance fiom the town, weie advantages such as no 
othe: spot in the district offered, but as I only biought with me 
Ioo0 m of insulated wne—telegiaph-poles with insulators 
cannot be employed 1n consequence of the natwe of the ground 
—and wished to conduct the wne fiom the top of the mountain 
down to the sea at its foot, I was obliged to wait util I obtained 
more wire by the steame: at the end of November Since then 
the execution of this plan has been attempted a nffmber of times, 
men, boats, and hoises have been ready, and everything pre- 
pared, but every time the unfortunate weathei has frustiated the 
same Eveg in the middle of summe: the Esja 1s a mountam 
difficult to ascend, and at this time of the year it would 1® very 
dangeirous to undertake an ascent with the heavy wires, nsu- 
lators, and poles, without the weather being remarkably quiet 
for several days 

I intena, however, very shortly to make another attempt, and 
should this fail I will select a more distant but much lower and 
more unfavourably situated mountain top I will onlg add that 
a few days after my arrival I fixed one of Prof Lemstiom’s 
‘futstiomnings” apparatus—with 200 pfints—on the flat 100f 
of a stone tower, 30to 40 feet in height, and which lies free and 
1so'ated on a heizht in the vicinity of the town , but the same 
has up to the piesent, in spite of numerous trials, given no result 
whatever Any curent between the points and the eaith cannot 
be traced, and of any luminous phenomena above them there has 
not been the faintest appearance SOPHUS TROMHOLT 

Reykjavik, February 





ON THE NATURAL AND ARTIFICIAL 
FERTILISATION OF HERRING OVA} 


IN 1862 Prof Huxley aiived at the conclusion that herring 
visit ou shoies*in order to spawn twice a year, some schools 
auiving during the autumn, while otheis make their appearance 
duimg the winter The hering which «pwn during the autumn 
ch efly fiequent banks on the east coast, while those which spawn 
during winter are most abundant on the west coast A 1eport 
of the Scottish Fishery Board 1eferiing to the east coast spawning 
beds was published in NATURE on November 29 last The present 
papei deals chiefly with the Ballantrae spawnmg bed, which lies 
off the coast of Ayishne 
In 1862 Prof Allman made some investigations for the 
Scottish Fishery Board, and succeeded in dredging and hatching 
what was considered heiing ova, but since then, although 1m- 
portant results have been obtained by the Geiman and A'merican' 
Commissioners of Fisheries, little or nothing has b-en done in 
this country 
When examining tht Ballantiae Bank the autho: of this paper 
succeeded in dredging severa? specimensgof hering ova attached 


1 Abstract of a paper read by Prof J Cossar Ewart, M D , at the Royal 
Society, March 27 Communicated by the Autho® 
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to stones, seaweed, and sea firs 
varied from 6 inches t» 13 inches in lengtb, and from 4 inches to 
I inch in breadth, but in all cases the eggs were attached to a 
comparatively smooth surface, and they were ananged either in 
low cones or in compat atively thin layers one o1 two eggs deep 
The eggs on the sea-fiis were always attached in small clusters 
about half an inch in diameter around thestems On examining the 
spawn foynd on the stones and setweed, embi yos at various stages 
of development were at once visible, some of them apparently 
only three days old, while others had distinct eyes, and from 
their violent Movements and their size seemed almost 1eady for 
hatching Some of the egg-coated stones wee taken to the 
University of Edinbuigb, where the eggs hatched on Maich 15, 
eight days afte: their :emoval fioga the spawning ground, and to- 
day (Mach 17) they are three eighths of an inch in lengtb, 
extremely active, and swimming freely about in the water 

By taking soundings over the Ballantrae Bank in various 
directions, gt was ascertfined that it consisted of rock, stones, 
shells, and coase sand, and that the depths varied from 7 to 13 
fathoms Thè outer edge of the bank shelved at most points 
rapidly until a depth of 17 fathoms was reached, and at this 
depth the bottom consisted of fine, soft mud, While on the 
east coast spawning giounds examined dung the autumn the 
surface temperature in most cases varied from 53° F to 55°F, 
and the bottom temperature from 52°F to 54°F, even at a 
depth of 40 fathons, the temperature at the Ballantiae Bank 
varied from 42°8 to 43' 8 F at the surface, and from 43? 5 
to 42? 8 F at the bottom The corres ponding sui face tempera- 
ture, however, on the ea t coast during the week ending March 8 
was from 2° to 3° F lower than at Ballantrae, 

According to previous observers — 

** When spawning takes place natuially, the eggs fall to the 
bottom and attach themselves ” ** But at this tıme the assembled 
fish dart wildly about aud the water becomes cloudy with the 
shed fluid of the milt The eggs thus become fecundated as they 
fall, and the development of the young within the ova sticking to 
the bottom commences at once ” 

Mr Mitchefi, ın his book on “ The Herring,” referring to the 
once famous spawning bed off Dunbar, states that— 

“ About August 30 the shoals began to deposit their spawn a 
short distance from the harbour, and on Septembeg 3 the fisher- 
men found that a very large body of heriings 1emamed fixed to 
the ground 1n the progress of spawning, the giound being of a 
rocky or stony nature ” 

While many fishermen beleve that herring spawn on haid 
ground, some believe that they also spawn on a clayey 
bottom , and while some think they spawn near the bottom, 
others cm that they spawn near the suface — lIaving 
secured at Ballantrae a large number of hve heirmg, sone 
of the laigest and “ipest males and females were placed in 
a large wooden tank into which a number of stones ania quantity 
of seaweed had been previously introduced After the fish had 
been about two hours in this tank, the stones and seaweed weie 
examined Although a few ezgs weie attached to both stones 
and seaweed, 1t was quite evident that the eggs had not been 
deposited in the same way as those found on the stones diedged 
on the previous day , but we were not surprised that only a few 
isolated eggs were found on the stones, because the fish had been 
disturbed every few minutes by the pouring of water into the 
tank 

On reaching Rothesay the hatching boxes and live herring 
were at once transferred fiom H M S Jackal to the tanks—a tank 
into which comparatively little light entered being selected for 
the ripest and most vigorous hering In about half an hour 
afte: they were introduced a large full heriinz was seen moving 
slowly about the bottom of the tank with four other fish making 
circles around her at some distance from the bottom Appearing 
satisfied with a particular stone which she had evidently been 
examining, she halted over it and remained stationary for a few 
minutes about half an inch from its suface, the tail being in a 
straight line with the tank and the pectoial fins neat or 1esting 
on the bottom 

While in this position a thm, beaded ribbon was seen to escape 
from the genital opening and fall 1a graceful curves on the suface 
of the stone, so as to form a slightly conical mass almost 1denti- 
cal with a cluster on one of the stones dredged at Ballantiae 
As this little heap of ezgs incieased—come falling to the left side 
one moment, while otheis fel] to the rightgthe next, according to 
the currents in the wate.—the majes continued cucling round 
her at various drtance$ while the othe: females in the tank 
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remained apatt “Ihe malesiemained fiom 8 to 10 inches above 
the bottom of the tank, and formed circles varyiug from 18 
inches to 2 feet 6 inches in diameter, Some of the males weie 
swimming fio right to left, others from left to right, and although 
theie was no darting about, no stiuggling amongst themselves, 
there was a peculiar jerking of the tail as they performed their 
revolutions Soon the object of this peculiar movement was 
sufficiently evident Three or four times during each revolution 
each fish expelled a small white ribbon of milt, whi.h varred fiam 
half an inch to three quarters of an inch in length, and was 
nearly a line in bieadth acioss the centie, but pointed at both 
ends, and somewhat thinner than it was broad These delicate 
ribbons slowly fell through the water, someumes reaching the 
bottom almost undiminished in size, but in most instances they 
had almost completely dispersed before the bottom was reached 
In this way the whole of the water about the female became of a 
very faint milky colour, and practically every drop of it was 
charged with sperms, as was afterwards ascertained It will 
thus be seen that there ts no attempt whatever on the part of the 
males to fertilise the eggs as they escape fiom the female While 
the female is depositing the eggs at the bottom, the males con- 

rn themselves with fertilismg the water ın the neighbourhood, 
and it will be observed that the males are careful to guard 
against the influence of currents by forming circles around the 
female and shedding milt on the way It matte» little how 
the currents are running, they are bound to carly some of the 
milt towards the eggs, the milt, like the eggs, &inhing though 
not adhering to the bottom 

This then is the natural process of depositing and fertiliing 
the ova of the herring in comparatively still wate. When the 
female had deposited a certam number of ezgs atany given spot, 
she moved forward m a somewhat jerky fashion without rt ing 
from the bottom, and as she changed he: position the males 
changed thes, so that the female was always suounded by a 
fine rain ofshort sperm ribbons A specimen of Hydrallmanma 
sent from Eyemouth seems to indicate that the female moves 
about amongst sea-fis and seaweeds in exactly the same way as 
she does amongst stones On each stem of the colory theie is a 
clu ter of ova about the size of a small grape, and all the clusters 
had reached on arval the same stage of development as if they 
had been deposited about the same time and by the same fi-h 

This method of depositing and fertilising the egzs accounts, I 
think, foi all the eggs, or at leart fo. a very large percentage of 
those found attached to sea-firs, seaweeds, and stone-, containing 
developing embryos 

9Vhen a female was depositing her eggs, she was very easily 
disturbed , whenever anything was introduced mto the tank she 
at once darted off When strong currents weie made, she at first 
seemed to apply herself nearer to the bottom, to make sure, as it 
were, thatathe spawn would get fixed before it could be cariied 
away , but when the currents were further intensified she at once 
changed her position, and arrested the escape of the spawn A 
spawning female was held immediately under the surface of the 
water so asto cause the spawn to escape When this was done the 
spawn escaped in long ribbons consisting of a single 10w of eggs 
So fumly do the eggs adhere to each other that in perfectly still 
water the 11bbon was sometimes over a foot 1n length before it 
broke When it had only about two feet of wate: to travel 
through, st fell in wide loops at the bottom, but when it had to 
fall over three feet the chain broke up into numerous segments 
which formed an uregular pattein on the bottom From experi- 
ments made, it seems the further the eggs have to fall and the 
longer they are in contact with the water before they reach the 
bottom, they are more widely disper-ed, and have all the les 
adhesive power When the egzs aie expressed in water moving 
rapidly in various dnections, the chains soon break into shoit 
segments, and the individual egg» and the small gioups are often 
caed a considerable distance before they reach the botton 

A number of flat stones and pieces of seuweed were obtained, 
and a spawning female held ove: them at different distances in 
still watei, ingwatei with gentle currents, and in water with strong 
curients In this way we obtained gioups of ezgs which 
mimicked in a very stuking manne: all the arrangements of the 
eggs on the stones and seaweeds dredged on the Ballantrae 
Bank When gently pressed, a beaded ribbon consisting of a 
single row of eggs always escaped , when there weie no cunents, 
it formed a conical heap, when 1n a gentle current, the ribbo1 
fell in uregular loops, the elements of which rearranged then- 
selves so as to form a flattened cone, but wlfn strong 
cuiren's acted on it the ribbon was b.oken into frag nents 
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and only a few eggs succeeded in fixing themselves to 
the objects introduced When the currents were strong, 
the males were seen not orly to swim nearer the b^ttom 
but to expel longer ribbons of milt, which reached the bottom 
before getting dispersed and remained visible sometimes for ten 
minutes. On gently expre sing a male under the water ıt was 
never pos ible to expel so fine or so short portions of mult as 
escaped naturally, but ıt was extremely easy expelling a 11bbon 
from 18 inches to 3 feet ın length, measuring 2 limes across and 
1 lme in thickness Such ribbons fell to the bottom and remained 
almost unchanged for nearly two hours, they then assumed a 
segmented appearance, and in about three hours and a half had 
all but disappeared 

Eggs were allowed to escape into a vessel containing fine sand, 
and into another contamng mud The eggs after being fertili ed 
underwent the eaily stages of development, but either owing to 
their moving freely about wi.h the saad particles or owing to 
their getting coated over with the sand and mud their de velop- 
ment was arrested J have not yet determined finally if the 
development is arrested when the eggs aie detached while 
development is proceeding, but this seems extiemely probable 

When at Ballantiae I noticed that the trammel nets secured 
often more males than females Mi Wilson, fishery officer 
at Guvan, informs me that the ripe-t fish are caught in 
the trammel net, while most of the umıpe fish aie obtained 
in the duft nets, and that at the end of the fishing 
season there aie about three males tzken for every two 
females, indicating not necessarily that the males are more abun- 
dant than the females, but rather that the males remain longer on 
the spawning ground, and Mr Wilson beleves that keiring 
prefer quiet water free from strong currents when spawning, and 
that when the weather 1s fine the herring 1emain long upon the 
bank and deposit their spawn leisurely, but when there aie 
strong currents they eithei hurry the spawning process or dıs- 
appear into deep water 

As to artificial fertilisation and hatching I found, after many 
experiments at Ballantrae, that the best results were obtained 
when both the male and female weie held under wate: while the 
milt and ova escaped, z e when the natwal process of spawning 
1s followed 

An ordmary wooden tub was obtamed and filled with sea- 
water Into this a small quantity of mult was expressed, the 
male being held completely wader wate while the mult escaped 
A glass plate was then held about four inches beneath the surface 
of the water, and, the female herring being held about one inch 
beneath the surface, by gentle pressure the eggs readily escaped 
in the characteristic narrow beaded ribbon, and, by moving the 
fish over the surface of the glass, either a close or an open net- 
work could be formed At first, where one loop crossed an- 
other, the eggs were two o1 more layers thick, but, either owing 
to the weight of the eggs or the gentle currents set ‘up in the 
water, before a few minutes had elapsed, the eggs formed a 
single and almost continuous layei, the network arrargement 
having disappeared The plate was taen allowed to 1est for two 
or three minutes at the bottom of the tub, and a few short 
ribbons of milt were again introduced After moving the plate 
once or twice across the top of the tub 1n order to wash off any 
scales that were adhering, it was placed ethe: in a hatching o1 
a canying box, Many thousands of ova treated 1n this way con- 
tain extremely active embryos, which are expected to hatch on 
Mach 22 or 23 

Prof Ewart exhibited a number of specimens showing herrmg 
eggs attached to stones, seaweeds, and sea firs, and some of the 
herring fry hatched on March 24 from the eggs aitific.ally fer- 
tilised on March 8. ‘ 





UNIVERSITY AND EDUCATIONAL 
INTELLIGE VCE 
OXFORD —The electors nave awarded the Radcliffe Travel- 
ling Fellowship after examination to Mr J E Blomfield, BA, 
late Natural Science Demy of Magdalen Collega and now of 
University College Hospital, London. The Fellowship is of 
the annual value of 200/ , and tenable for three years piovided 
that the Fellow travels abroad for his improvement in the study 
of medicine — This 1s the fourthetime in the last five years that 


this prize Fellowship has been won by a student of Magdalen 
College 


CAMBRIDGE —From the report of the last Local Examina- 
tions 1t appears that the answers 1n pure mathematics exhibited 





considerable improvement, while in applied mathematics the 
work was inferior, and much of the teaching in statics was 1m- 
perfect, and nct based on miathematies In chemistry great 
inequality was shown, some centres sending uniformly good work, 
others being very mfertor The practical work 1s bette: done 
than the theoretical The teaching of experimentalephysics 1s 
still very ineffectual in its results In the senior paper im elec- 
tricity and magnetism only twg of the candidates showed any 
proof of accuizte knowledge o scientific training . 

In biology the answers were, on the whole, not good, yet at some 
centres candidetes did extremely well In botgny vegetable 
physiology showed improvement, but floral drafeains are not 
sufficiently used In zoology the candidates seemed to have no 
idea of the relative value of facts In physical geography a 
marked absenze of scientificemethod was noticeable m the 
answeis, great ignorance of meteorological terms used m most 
daily papers was manifested 

The Cambridge Local Lectures have,made good piogress 1n 
the past session, mucn good having resulted from theeconference 
of local commuttees and lecturers heldglast year e In a number 
of centies local associations have been formed for putting the 
lectures on a permanent basis At Derby an Aitisans’ Higher 
Education Society has been formed, the subscription bemg very 
low At the Midland Railway works the large mess-rooms have 
been utilised in giving short lectures to arouse interest among the 
men, Piof Teall lecturing on chalk, Mr Bemrose on the transit 
of Venus, Mr Heycock on digestion, respiration, &c , and the 
men have always been appreciative In the Newcastle district 
much eagerness has been shown by pitmen to attend the lectures, 
often at great personal cost and inconvenience The cost, m- 
deed, 1s «» great as to form an obstacle of seitous magnitude, 
and it 1s fourd that the desue for lectures ıs such that the over- 
coming of financial difficulties would lead to an enormous ex 
tension of thework Efforts are being made to get the rules of the 
Trades Unions altered so as to enable them to contribute towards 
the cost of the lectures 

It 1» now proposed to constitute an examination “in French o 
ın German as the additional subjects 1equued of gandidates for 
honours degrees, unless the candidates choose rather to pass the 
General Examination for the B A degree This change would 
be welcomed »y the large number of students to whom the study 
of works in French and German would be an important gd in 
their Tripos subjects 
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SCIENTIFIC SERIALS 


THE ¥our zal of Botany for March contains the conglusion of 
Mr T Hicks valuable pape: on protoplasmic continuity m the 
Florideze In quite a number of distinct géneia belonging to this 
class he has now traced connecting thieads between the proto- 
plasm fromcell to cell He 1egards these threads as permanent 
and essential structures, normally present in all paits of the 
thallus from zhe oldest to the youngest, not restiicted to special 
localities and special cells —Some details of the life-history of 
a rare and little-hnown British plant, Lithosper mum purpureo- 
co) uleum, are contributed by Mr Jas W. White 


American Journal of Science, March, —Experimental deter- 
mination of wvave-lengthsin the invisible prismatic spectrum, with 
plate, by S. P Langley —The Quaternary gravels of Northern 
Delaware and Eastern Maryland, with map, by Frederick D 
Chester From a careful survey of this region the author infeis 
that the peninsula became depressed at least 350 feet towards the 
close of the Glacial peiiod, when the estuary thus formed re 
ceived the discharge of the Delawaie River, which pushed its 
way across the present States of Delaware and Maryland to the 
head of the Chesapeake By this current and the subsequent 
distributing action of the waves the red gravel was deposited 
Later on the land began to rise, the violence of the flood was 
abated, and the northern glacier gradually broke up During 
this period the Philadelphia Clay was deposited, and the 
boulders distributed over the estuary by the icebergs from 
the glacier. The land continuing to rise, the shoal gravels 
were piled up by the waves and tides, the river began to 
assume its present channel, and the Delaware, and Chesa- 
peake were finally parted —On the identity of scovillite with 
rhabdophane, by G { Biush and S L Penfield —A theory 
of the recent sun-glows, by H A. Hazen The author at- 
tributes the phenomena to the presende of watery vapour, ice 
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crystals, or frozen water particles under a peculiar form ın a rare- 
fied atmosphere at a low temperature —On the topaz and asso- 
ciated minegals found at Stoneham, Mame, by George F Kunz 

—A contribution to the study of the geology of Rhode Island, 
with map, by T Nelson Dale —On the crystalline form of the 
supposed eheideute from Stoneham, Mainz, by Edward S 

Dana 


—^ 
SOCIETIES AND ACADEMIES 
LONDON 
Chemical Society, March 25 —D: W. H Perkin, presi- 
dent, ın the char —The following gentlemen were elected Fel- 
lows —F W Brown, H Cave, F. W Fleming, E. E Graves, 
A E Lewis, J E. Lowdon, G A Paikinson, S Smith, G 
TTunbridge,?T U Walton —The following papeis were read — 
Note on the preparation ef marsh gas, by Dr J H Gladstone 
and Mr A Tribe In 1873 (Chem Soc Journ xi 682) the 
authors described a reaction in which pure marsh gas was ob- 
tained by the action of the copper-zinc couple on methyl iodide 
in the presence of alcohol The loss of the methyl 10dide was 
considerable, 23 to 50 per cent In the piesent note the authors 
describe a slight modification by which this loss can be prevented 
It consists essentially in passing the gas evolved through a ver- 
tical tube twelve inches long filled with the copper-zinc couple 
—On the action of dibrom-a naphthol upon amines, by R 
Meldola The author has investigated the action of dibrom-a- 
napthol upon anilin, orthotoluidin, paratoluidin, and a naphthyl- 
amin — With anılın a body was obtained which proved to be 
B naphthoquinonedianilide , similar bodies were obtained with 
toluidin, &c — This reaction therefore furnishes a simple method 
of obtaining these quinoneimides in large quantities The 
author also di-cu-ses the bearing of this reaction on the consti- 
tution of thefe bodies —Note on the existence of salicylic acid 
in the cultivated varieties of pansy ard in the Violaceze gene- 
rally, by A B Griffiths and E C Conrad The authors state 
that they have extracted salicylic agid fiom the leaves, stems, 
and roots of the pansy , apparently none exists in the flowers 


Zeological Society, March 18—Prof W*H Flower, 
FRS, president, in the chair —Mr ÜTTregetmeie exhibited 
specimens showing a variation in the colour of the feet of the 
pink-footed goose (Anser b achyshynchus) —A communication 
was read from Sir Richard Owen, K C B, on the extinct birds 
of the genus Divornzs, forming the twenty-fifth of his series of 
memotrseon the subject. The present paper gave a description 
of the sfernum of Dinorms dephantopus —Mr J B. Sutton, 
F ZS, read an accfunt of the results of his investigations of 
the more important diseases which affect the carnivorous animals 
Irving 1n the Society’s Gardens —Mr J W Clark, FZ S, ex- 
hibited and 1ead an account of three skulls of 2 sea-lion fiom 
the east coast of Australia The largest, that of an adult male, 
had been exhibited, together with the stuffed skin, at the Fisheries 
Exhibition last year, where it had been named Arctocephalus 
cinereus, Gray The object of the pape1 was to trace the history 
of the species for which the name O/2722 cinerea had been sug- 
ge-ted by Péron in 1816, and to show, by comparison with the 
type skull at Paris, that these specimens had been rightly referred 
to —A communication was 1ead from the Rev O P Cambridge, 
in which he gave descriptions of two new genera of spiders 
proposed to be called Fordesta and Regzllus, 


Physical Society, March 22 —Prof Guthrie, president, in 
the chan —The President announced that a meeting of the 
Society would be held on May 10 at Birmingham, by invitation 
The neat meeting will be on April 26 —Prof S P Thompson 
then read a pape: by himself and Mr C Starling on Hall's 
phenomenon The authors had not agreed with Hall’s explana- 
tion of his observed effect, and last year undertook experiments 
to investigate its nature They employed a strip of tinfoil 
gummed on a mahogany »oard with vaseline, which, being soft 
and a non-conductor, answers well for this purpose A top- 
shaped electromagnet with a pointed pole was used on one side 
of the strip to try the effect of a pomted pole — The current was 
obtained from accumulators They found that the equipotential 
lines ın the strip, which before magnetisation 1an straight acioss 
the strip, were slightly curved on either ide of the pointed pole 
after magnetisation This curving was inteipreted as a reduc- 
tion of resistance in the strip at the pole, and subsequent 
tests of the resistance of the strips in a magnetic field confirmed 
this view Iron strips, however, showed a slight z#¢7 ease of 1e- 








sistance It was also found that an effect simila: to Halls was 
got by placing the pointed pole so that this change of resistance 
Was not symmetrical with respect to the points in the strip to 
which the galvanometer was connected But masmuch as the 
effect was not reversible by reversing the magnetism, it was not 
Hall’s effect, which they failed to obtam with thenanow pointed 
pole In their experiments thermo-electric effects were eliminated, 
and their results, though different, do not clash with those of 
Mr Bidwell —A paper by Mi Heibert Tomlinson on the same 
subject was read by Prof Renold The author drew attention to 
a similarity between Hall’s table of 1e«ults and one of his on the 
effects of mechanical stress on electrical re 15tence,—Mr. Shelford 
Bidwell read a note on Hall’s effect ın tin, m which be shon ed 
that a small extension and a greater extension produced opposite 
thermo-electiie effects ın tin wires.—In answer to Piof Guthrie 
and Mr Walter Baily, Prof Thompson stated that the change 
of resistance he had observed was sub-permanent, and died 
away ın about half an hour He believed 1t to be producible 
on the strip when no current traveised it —Prof S, P, Thomp- 
sgn then read a paper on some prorositions in electiomagnetics, 
giving a connected series of explanations throwing light on the 
laws of electiomagnetics, and based on a practical experiment 


Royal Microscopical Society, March 12 —Rev H, W. 
Dallnger, F R S , president, in the chan —Mr  Glaisher intro- 
duced Mr Dallinger to the meeting on taking his seat for the 
first tme as president, and the latter made a short address in 
acknowledgment —Mr J Mayall, jun , descitbed the improved 
Nelson-Mayall lamp, in which the burner could be brought 
down very close to the table, also Boecker's improved freezing 
microtome —Mr. Crisp exhibited Sclueck's microscope with fine 
adjustment made by ulung the stage at one end , also Watson’s 
rorating stage, Collin’s set of fish-scales, and a slide of a hydroid 
polyp with extended tentacles, mounted by Mr E Ward — 
Notes were read Ona multiple eye-piece by Mr E H Griffith, 
ın which eye-lenses of different powers were mounted on a 
rotating disk , by Col O'Hara on some peculiarities in the form 
of blood-coi puscles , and a communication from a Microscopical 
Society recently formed at San Francisco, and consisting of 
ladies, —A paper was read by Mr T B Rosseter describing, 
some peculiar annular muscles in Stephanoceros, also by Prof. 
Reinsch, who stated that he had found bacteiia and non-cellular 
Algæ to exist ın considerable numbeis on almost all copper and 
silyer coms which had been for some time ın currency , also by 
M Massee on the formation and growth of cells in the 
genus Polysiphonia, bemg a further contribution to the evidence 
on the continuity of protoplasm through the walls of vegetable 
cells , alsg by Prof Abbe on the distance of distinct vision, 1n 
which he ported out the erroneous inferences which had arisen 
from the practice of expressing tne amplifying power of a lens 
by reference to a fixed distance of vision (10 inches, or 250 mm.). 
—Some new forms of cells devised by Mr Wilks and made by 
Mr E Ward for mounting without pressure in balsam were also 
exhibited and described 


Royal Meteorological Society, March 19 —Mi R H. 
Scott, FR S, president, in the chan —Messrs WW Baily, 
MA, W L Bloe, A L Fod, H Leupold, A F Linde- 
mann F RAS, and Rev E B Smith wee elected Fellows 
of the Society —The President read a paper entitled brief notes 
on the history of thermometers He stated that the subject had 
been handled in a comprehensive manner by M, Renou a few 
years ago in the 4:72 of the French Meteorological Society, 
so that he should merely menuon some of the leading 
points The name of the actual inventor of the instrument 1s 
unknown The eailiest mention of it, as an instrument then 
fifty years old, was in a wok by Dr R Fludd, published in 
1638 Bacon, who died 1n 1636, also mentions ıt Lhe earliest 
thermometeis were really sympiezometers, as the end of the tube 
was open and plunged into water, which 10se or fell in the tube 
as the an in the bulb was expanded or contracted Such in«tiu- 
ments were of course affected by pressure as well as temperate, 
as Pascal soon discovered — Howevei, simultaneously with such 
imstiuments, thermometers with closed tubes had been made at 
Florence, and some of these old instruments weie shown at the 
Loan Collection of Scientific Apparatus at South Kensington im 
1876 They are in the collection of the F. loentine, Academy, 
and in general piinciple of construction they are 1d€htical with 
modern thermometers — Passing on to the instrument as we now 
have it, Mi. Scott said that most of the improvements qi con- 
stiuction m the euliest days of the instrument were due tu 
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Enghshmen Robert Hooke suggested the use of the fieenng 
pomt, Halley the use of the toiling po.nt, and,the employment 
of meiculy instead of pint, and Newton was the first to men- 
tion blcod heat _ Fahrenheit was a German by birth, put was a 
protégé of James T , and died in England Réaumum s thermo- 
meter in its final form owes its origin to De Luc, while the 
centigrade thermometer, almost uniyersally attributed to Celsius, 
was really invented by Linneus  Celsius's in tiument had its 
scale the rever e way, the boiling point being o°, and the freez- 
img pcint I0C? Mr Scott then gave a biief account of some 
of the yrincipal forms of self-1egistering and selfaecordmng the 

mometers —After the reading of his paper the meeting was 
adjourned, in oder to afford the Fellows and their friends an 
oppoitunity of inspecting the exhibition of thermometers and of 
instruments 1ecentlyinyented This exhibition was a most inter- 
esting one, and embraced 136 exhibits. The theimometeis 
wee clasufied as follows (r) standard, (2) maximum, (3) 
minimum, (4) combined maximum and minimum, (5) metallic, 
(6) self-iecordirg, (7) solar 1adiation, (8) sea, (9) earth and well, 
(10) thermometeis u-ed for special purpoces, (11) thermometers 
with various forms of bulbs, scales, &c , and (12) miscellaneofts 
thermometers In addition to these there were also exhibited 
various patterns of thermometer screens, as well as several new 
meteorological insti uments, together with drawings, photographs, 
&c. 


Anthropological Institute, February 26 —Edwaid B 
Tyla, Esq, FRS, vice-peident, in the chair — It. was 
announced that Dr Walter H C Coffin, Dr Emil Riebeck, 
Miss H M Iargieaves, and Miss Helen E Pearson had been 
elected Members of the Institute —lhe Rev R, II Codring- 
toniead a paper on the Melanesian languages In the term 
Melanesia. the author incladed (1) New Caledoma, with the 
Loyalty Islands , (2) the New Hebudes, (3) the Banks’ and 
Tone,’ Islands, (4) Fijt, (5) Santa Cruz and the Reef Islauds, 
(6) the Solomon Islands The object of the paper was to set 
forth the view that the various tongues of Melanes a belong to one 
comríion ‘toch, and that this stock 1s the same as that to w nich the 
other Ocean linguages belong—Malayan, Polynesian, *he lan- 
guages of the islands that connect Melane-za with the Indian 
Aichipelago, and Malagasy —A paper by the Rev Lorimer 
Fison, on the “Nanga,” or sacred stone inclosue of Wam- 
mala, Fij, was read by Dr Tylor The autho explained the 
constitution of the Nanga, and described the ceremony of 
initiation and other 11tes connected with it. * 

March 11 —Prof Flower, F RS, president, in the chair — 
The electon of W  Ayshford Sanford was announced,—Mr A 
L Lewis read a paper on the Longstone and other prehistoric 
1emains in the Isleof Wight —Mi W T Knowles 1e&d a paper 
on the antiquity of man in Ireland The author exbibited. a 
series of flints discovered by him at Laine and other parts of the 
north est coast of Ireland, some of which he believed *o have 
been dressed in imitgüon of certam pear-shaped nodules or 
hammer stones found’ at the same spot, while others showed 
moie evident signs of human workmarship One large chipped 
implement was found ın what appeared to be true, uudisturbed 
bouldei-clay, and hence the author contended that the imple- 
ments he exhibited were not only older than the Neolithic Age 
m Leland, but older even than those previously known as 
Paleolithic, and that they cairy the age of man back into the 
Glacial period —A paper by Admna. F S Tremlett on the 
Cromlec of Er Lame was 1ead —A paper by Mr Henry Pigg 
on a portion of a human sku!l of supposed Paleolithic age from 
nea Buy St Edmunds was read ‘The author exhibited the 
fiagment, which consisted of portions of the frontal and light 
and left parietal bones, and also two flint implements found in 
the same locahty. 

DUBLIN 


Royal Society, February 18 —Section of Physical and 
Experimental Science —G- Johnstone Stoney, FR S , 1n the 
char —On Mr J J Thomson’s theory of electricity, by Prof 
G. F Fitzgerald, FRS After exclammg Mr Thomson’s 
theory, Prof Fitzgerald pomted out that it seems very unlikely 
that electrified bodies 2 vacuo Mould not attract or repel one 
another, inasmuch as expermments seemed to show that the 
only effect of matter between electrifiea bodies was to alter the 
specific indjictive capacity of the space and so Mr Thomson’s 
theory was more probable as an explanation of how gases had 
X specific inductive capacity different from umty In a com- 
munication on the mechanical theory of Ciookes’ force made 


——$— $$ $e 


to the Society 1n 1878 he had shown that a polarisation of the 
motions of the molecules in a gas of a partıculaı kind would 
produce the same stresses as aie required to explain electio- 
static actions He explamed how a suitable poMmsatiom of 
the motions or positions of the superficial molecules of a con 

ductor, due to their being on tle <urface of sepmiation of a con- 
stant and variabler elect: c potential, was probably the cause of 
electrostatic attractions He pointed out that the ordinary 
hypothesis that molecules act on one another bymeans of the 
ether, and so transmit mechanical stiess across intermoleculai 
layers of ether was an assumption of precisely the same lind 
at intermolecular distances as Maxwell theory of electricity 
was at molar distances, and exflected that a suitable strain of the 
superficial molecules of a body would transmit a stress through 
the ether Prof Fitzgerald explaimed a particular hypothesis 
as to the nature of this polarisation of ehe supeificigl molecules 
on the voitex theory of atoms, which, however, seemed subject 
to the very serious objection that 1t appeared at ffrst sight as i£ 
two oppositely electrified planes would tend to move bodily 
in one duection The hypothesis was founded on the fact 
that when two vortex rings are going in the same duec- 
tion and ove following the othei, they attract, but if going in 
opposite directions they 1epel one another The polarisation sup- 
posed was that an electrified suface had the superficial mole- 
cules all turned in one way, preferably negatively electrified 
bodie, with the faces of the vortex atoms outwards, and rosi- 
tively electiified bodies with their backs outwards Je de- 
sciibed how contact-electricity, thermo-electricity, and electro- 
chemical actions might be explained on this hypothesis ‘This 
hypothesis was put foiward more as au illustration of how a 
polarisation of the superficial molecules of a body might pio- 
duce atuactions and repulsions than as an hypothesis that really 
explained electrostatic actions —On Prof Osborne Reynolds's 
mechanical illushations of heat engines, by Prof, G F Fuz- 
gerald, PR S After eaplaming “Prof Osborne Reynold.'s 
beautiful illustrations, he described three arrangetaents, one by 
setting a chain rotating ım loops and nodes, one by a balanced 
centrifugal pendulum, and the third by a pan of masses running 
ona revolving radius, by neans of which all the operations in 
Carnot’s cyclà might be illustrated, and explained howto araa-ge 
that temperature should be represented by the angular velocity of 
the rotating masses, and how by means of a chain passing ovet 
a pulley in the second case, and by a chain drawn off a table 
1a the third case, ıt was easy to arrange that the masses should 
expand when given eneigy at a constant velocity He explained 
how an arrangement in which the masses when noterotating 
would 1est in any position represented an ideal gas in ®hich no 
internal work ıs spent ın expansion Prof@Fitzgeiald desciibed 
how by means of a dynamo driven from a battery, a self-acting) 
engine. of this hind could be ananged which would show when 
1t was absorbing and when giving out energy He explained that 1t! 
was easier to work these models when pi omiscuous agitation was re- 
presented by rotatory motion than when 1t was really pomiscuons, 
and that it was for this reason rotatory motion was adopted 

Mr Stoney, m some remarks he made on this communication, 
explained how necessary it was that the energy be really pio- 
muscuous, 1n orde: that ıt be subject to the second law of thermo- 
dynamic^, showmg how it would be possible to get a 1egion 1m 
which all the radiant energy was plane polari-ed to radiate into 
a hotter similzily polarised 1egion without allowing the latte: to 
lose any heat by radiating any of its original energy He pio- 
posed to do this by means of a plate of quartz that. rotated 
through 90° the plane of polarisation of the radiant energy 
that passed through it, and by a doubly refracting prism, thus 
admitting heat energy into the second region that was polaised 
at right angles to that originally there, while the polarised 1adiant 
eneigy that escaped back again was returned into the region 1t 
came from, being bent out of the path of the entering eneigy 
by the doubly 1efracting prism —Prof Fitzgerald exhibited a 
lecture balance In this arrangement a beam of light fell parallel 

to the axis of the balance on a mirror attached at 45? to this 
axis, so that the reflected 1ay turns thiough the same angle as 
the balance ‘The balance was provided with an arrangement 
by which its stability could’ be altered very much, so as to be 
suitable for either rough or delicate weighing As the difference 
of weights 1n the pans of a balance 1s proportional to the tangent 
of the angle of deflection, a veitfcal scale uniformly divided 
showed by the position of théspot of' ligit the difference of the 
weights in the pans 1n a manner that could be easily read by a 
large class s 
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Section of Natural Science —V Ball, F RS, nthe chan — 
e Gerrard A Kinahan read a paper entuled ** Notes on the Coal- 
fields of the North-West Territories of Canada ” 


CAMBRIDGE 


Pitilosophical Society, Maich 10 —Mr D'Aicy W Thomp 
son, B A., Tiimty College, was elected a Fellow —The follow- 
Ing papers Were communicated —Continuation of observations 
on the state of an eye affected with astigmatism, by Sir G B 
Airy he pager consisted of a continuation of ob ei vations 
already recorde Mer the publication. of the Society The authci 
gave tables of the distances from the cornea of the left eye at 
which a luminous point appears respectively as a horizontal and 
a vertical straight line The obsegvations have extended from 
the yea 1825 to the present time —On the measurement of the 
electrical resistance between two neighbouring points on a con- 
ductor, by Lord Rayleigh — In some experiments described ina 
recent paper gead before the Royal Soctety, the author had 
occasion to arrange a set of resistance coils s3 that the difference 
of potential between two pomts on a cncuit though which a 
current is flowing shail be exceedingly small and yet known toa 
high degree of accmacy In the present conmunication the 
method 1s applied to determining the difference of potential 
between two neighbcuiing points on a conductor through which 
the same current 1s flowing The resistance coils aie adjusted 
until the difference of potential measured by the current pro- 
duced in a galvanometei of comparatively high resistance is the 
same in the twocases The method has been applied by Messis 
Wardand Shackle at the Cavendish Laboratory to determine 
the value of a small resistance of about 1/200 of a B A unit, 
and ıs capable of veiy great accuracy —On dimensional equa- 
tions and change of units, by Mr W N Shaw 


SYDNEY 


Linnean Society of New South Wales, January 30 — 
C S Wilkinsof FGS, president, in the chau —The Piesident 
delivered an adgiess on the progress of science in Australia 
duiing the past year, and concluded by a general account of the 
geology of the country from an economic poiat of view —The 
following papers weie read —Supplement to the Descriptive 
Catalogye of the Fishes of Australia, by Williame Macleay, 
FLS,&c This paper contains references to, o1 descriptions 
of, 157 species of fishes not mentioned as Australian in the 
previously printel catalogue ‘he species here desciibed foi 
the fast time are from the pens of Dr Klunzinger, Dr Gunihei, 
Messis [De Vis, Ramsay, Macleay, and R M Johnston The 
total numbg of Australian fishes now amounts to 1291 species — 
On some new Batiachians fiom Queensland, by Charles W De 
Vis, MA Thi papg contains descitptions of three new 
Species of frogs, collected at Mackay, by Mr II Ling Roth, 
and named by the author as follows —Limnodynastes lineatus, 
approaching Z «onu, but distinguished by shorter hind limbs, 
and continuity of dorsal stipes , Z o£maceus, and Hj yla rothii 
— On plants indigenous ın the immediate neighbourhood of 
Sydney, by'Mr Haviland This, the sixth of the Series, gives 
an account of some species of the genus Dv zia, showing the 
supposed manner of fertilisation, and expliming, to some extent, 
the prevalence of the spectes D fascicularis, notwithstanding 
the great dispropoition between the fertilised and the fertilising 
f'owers —Studies on the Elasmobianch Ske'eton, by William A 
Haswell, M A , B Sc 

PARIS 


e 

Academy of Sciences, March 24 —M Rolland in the chair. 
—Influence of the density of explosive gaseous muxtures on 
piessure , isomerous mixtures, by MM Beithelot and Vieille — 
Separation of gallium from boric acid, by M Lecoq de Dois- 
baudran This concludes the seites of exhaustive experiments 
conducted by the author for the purpose of obtat ung the com- 
plete separation of gallium from all other know: elements A 
final communication ts promised on the sepairtion of gallium 
fiom taitaric acid, taken as a type of oi ganic substances whose 
presence might affect several of the reactions indicated during 
the course of the foiegomg studies — On the concordance of 
some general practical methods, based on apparently opposite 
prineiples, foi deteimining the tersions in a system of points 
connected by electric I nks and kept m equihbrium under the 
action of external firces, by General L E gMenabrea —Obser- 
vations of Satun and Uranus made at, the Observatory of Nice, 
by M Peirotin ‘Lhese o@seivations were made under unusually 


searches on the sulphites and bisulphites of coda, 







favowable conditions by Mesas Norman Lock;et, Thollon, and 
Perrotin en March 16 and 18 The outer rmg of Satun 
appeared to consist of three distinct rings slightly diminishing in 
breadth outwardly, and each apparently made up of numerous 
subdivisions Uranus, «een on the 18th, presented in some 
respects the general aspect of Mais, with dak spots towards the 
centre, and a white speck hke the pole of that planet at the 
angle of position 380° on the edge of the disk Mr Lachyer, 
who was present at the sitting, read a telegram from M Perrotin 
announcing a repetition of the observations on Match 23 under 
equally fax ouable conditions —Note on the polar spots in Venus, 
observedat theMeudon Observatory,by M E L Tiouvelot These 
Spots seem to be permanent, although varying greatly in biilliancy, 
and often rendered invisible by the distance of the planet towards 


superior conjunction —On the th ust of a mass of sand with 
horizontal upper surface against a vertical wall, in the neigh- 


bourhood of which its inner angle of friction 15 assumed to 
be slightly increased according to a definite law, by M J 
Boussimesq —On the extension of the theorems af Pascal and 
Brianchon to suifaces of the second o dei, by M A Petot — 
On a probable cause of the discrepancies found to exist between 
the glecttomotor force of voltaic piles and the theoretical results. 
of thermochemical observations, by M G Chaperon —Note 
on the action exercised by polaised light on cellulose solu- 
tions in Schweizei’s fluid, by M A, Levallois --Remarks on a 


case of dimorphism observed with the hypo-ulphite of soda 


(NaO,S,0,,5HO), by MM F Parmentier and L Amat —Re- 
by M 
de Forciand — On the dissymmetric chloro-ioduretted and 
bromo-ioduretted ethylenes, by M L, Heny — Experimen- 
tal researches on the influence of extremely high pressure on 
living organisms, by M P Regnard These experiments werg 


conducted by means of the press of MM Cailletet and Ducietet, 
yielding pressures of 1000 atmospheres and upwaids 


Soluble 
ferments weie unaffected by extreme pressure, starch at 1095 
was changed to sugar, alge at 600 were decomposed, and the 
carbonic acid liberated , infusoria, leeches, and mollasks at 600 
were rendered insensible, but recovered when the pressare was 
removed, fishes with swimming bladder 1esisted 100, became- 
insensible at 200, and succumbed at 300 There results show 
interesting coincidences with the phenomena observed by the 
naturalists of the Zalsman at varous oceanic depths —On the 
action of cold on microbes, hy MM R Pictet and £ 

Yung Many mfeuor organisms resisted temperatures of 
from —70° to —130° C. for several homs Others wereieithe 
kile& oi lost ther germmatmg functions —On peritoreal 
transfusion, by M G Hayem —On the medullar mechanism of 
paraly-e; of cerebral origin, by M Couty —Anatomical desciip- 
tion of the foetus of a gorilla recently brought from the Gabon, 
by M J Desker —On the anatomy of the Peachia hastata dis- 
covered by Gosse in 1855, by M. Faurot —On the stiuctare of 
the auditory organ 1n. Aremcola grubu, Clap, by M Er Jour- 
dan —Anatomy of the muccles in the abdomen of the bee, by 
M G Carlet —Note on a deposit of geld at Pefiafln in Anda- 
lusia, by M A F Noguès —On certain changes in the appear- 

ance of the sky recently observed at Nice, by M L Thollon — 
On the crepusculai glows observed at San Salvador, m Central 
America, by M de Monte-sus 


BERLIN 


Physiological Society, February 29 —Dr Weyl spoke about 
the secietion in man of nitric acid, which he had analyt cally 
proved, and which, by admmn'stration of ammonia, he was able 
quantitatively to increase After ıt had been experimentally 
established that a direct transference of albumen into mine was 
impossible, 1t was recognised that the formation of urine was no 
oxidising process of the albumen, bu: was effected cucuitously 
by the formation ofamido-compounds, whose introduction into the 
animal body incieased the quantity of the secreted mine The 
formation of ware took place through alimentation of fhe 
simplest amidineus matters, ammonia incieased the secretion of 
urea Similar t» the action of ammonia was that of a carbonate 
of ammonia, as al o when combined with organic acids, while 
from hydiochloiate, sulphate, and mineral acid salt, the ammonia 
did not become tiansfoimed into urea On perusing the litera- 
ture of the «ubject, Dr Weyl found that in all experiments the 
ammonia was never wholly transformed into wea, but that 
there was always a residue of fiom to to 40 per cent which was 
not represented in the wine This reidue of ammonia, he 
conjectured, was consumed 1n the animal body, and he therefore 
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made search m animals to which he had given ammonia, for 
the presence of nitric acid Rabbits not being adapted for 
precise expetiments in connection with the transmutation ‘of 
matter, he experimented on dogs, but always failed to discover 
any nitric acid in them urme Even when he had given these 
animals mitrates, no nitrates could be found m ther wine 
He now tried experiments cn men, and soon ascertained that mn 
their case nibic acid was a perfectly normal product of secretion 
The quantitative determinations, even where no nitrate was 
administered, yielded fiom 400 to 600 mg: of mtric acid in the 
contents of tbe urme The quantity of nitric acid varied with 
the nourishment, and by the use of vegetables could be con- 
sideiably increased, "o test the accuracy of his conjecture 
Legarding the fate of the ammonia not converted into urea, he took 
with a uniform regulated diet citrated ammonia in doses of 
fiom six to erght grammes, and found in two series of experiments 
a very marked increase of the mtric acid in the urme—in one 
case, for example, of fiom about goo to over Soomgi. This 
constant presence in no inconsiderable quantities of nitric acid 
in the urine of man ought, in experiments connected with the 
change of matte, to be carefully attended to Historcally, Dr 
Wey] observed that more than thirty years ago Bence Jones þad 
made the astertion that in the animal body au monia was oxi 
dised into mitric acid He was, however, unable to substantiate 
this proposition without raising objectiors —Prof Kronecker re- 
ported on the drecovery of a cvordination centre in the move- 
ments of the ventricles of the heart, made by Herr Schmey, a 
student m his department of the Physiological Institute, and 
which he (Prof Kionecker) had repeatedly veufied In an 
examination of the changes m the dimensions of the heart 1n the 
process of contraction, needles were thrust ın the most various 
directions into the heart of a dog after .t had been laid bare, an 
operation which, as was known by experience, had no influ- 
ence on the movements of the heart When in this opera- 
ton the ieedle came upon a certam small spot on the 
lower boider of the upper third of the septum cordis, the 
ventricles of the heat at once ceased to beat, and, diastol- 
cally dilated, fell into fibrillar convulsions, which weie soon 
followed by the death of the ventricles of the heart. It 
was not possible by any appliances to iestoie the ventricles 
to their normal action” ‘The vestibules contmued to beat 
noimally, but the ventiicles no longer discharged their blood, 
and soon, m consequence of the palsy of the heart, general 
death set in This instantaneous death of the heart though a 
puek in a particular part of the septum—the stoppage thereby 
produced of each coordinate contraction of the musc'es of the 
heart—was up to the present wholly without analogy What 
approached nearest to this fact was the well known phenomenon 
that a compression of the coronary artery produced ın a short 
tune a cessation of pulsation and fibrillar convulsione On with- 
diawing the compression, however, the pulsations of the ventricle 
were resumed In the case of a prick, on the other hand, the effect 
followed altogethe: much more quickly, quite instantaneously 
in fact, and the venhicles, not able again to discharge their 
functions normally, were fo: ever motionless This pkenomenon 
Piof Kionecker explained ın the following manner By the 
prick of the needle a coordinating centire m the movements of 
the ventricles of the heart, having its seat at the spot in ques- 
{ton in the septum, was touched and cestroyed The finding of 
this centie afforded the physiological key to the iiddle not 
unknown 1n surgery, that many very slight heart-wounds, pricks 
of needles, for example, which did not even penetrate, pio- 
duced sudden death It wasnow the task of anatomical investi- 
gation to demonstrate the existence of this centre row experi- 
mentally proved to exist Prof Kronecker and Herr Schmey 
have demonstrated this important experiment to the satisfaction 
of the Society. 
VIENNA 


Imperial Academy of Sciences, January 17 —M Tv ilg, 
on a new mode of telephonic transmission of sound (sealed 
packet) —]  Kachler and F V Spitzer, of Jac«son's and 
Menke's method of preparing borneol from camphor 

January 31 —W Biedermann, contributions to general nerve 
and muscle physiology (xiv communication), on the heart of 
Helix pomatia —G, von Niessl, on the astronomical relations at 
the meteoric fall of Mocs (Tiansylvania) on February 3, 1882 
—L Kolle, on some general laws relating to knot-combina- 
tions —eA Lustig, on the degeneration of the olfactory epi- 
thenum of rabbit after destiuction of the olfactory lobes — 
F Lehden, attempt to explain the sunspots —J Hann, on the 


results of the meteorological observations made by Major von 
Machow at Pungo Andongo and Malunge m the mterior of 
tropical South West Africa in the years 1879-80 ° 

February 7 —J Odstizil, on the mechanism of giawitation 
and merta —R Benedikt and K Hazura, on morin —E Gold- 
stem, on the influence of conducting su faces within the second 
stratum of the kathade light of Geissler’s tubes —S, Exner, on 
the inrervaton of the larynx 

February 14 —E Hering, contuibutions to general nerve and 
muscle physiology (xv communication), on the positive after- 
variation (MWarhschwankung) of the nerve-currea#t after electrical 
stimulation —J Klemencics, researches on the relation betv een 
electrostatic and electromagnetic measure —F von Hochstetter, 
seventh 1eport cf the Prehistoric Commis-10n on its work during 
the year 1883 —R von Weste, on the laws of growth of 
plant organs, 

March 6 —] Singei, contribution to a knowledge of the 
motor functions of the lumbar cord @f the pigeong—J Redten- 
bache:, synopsis of the larvee of Myrmeleoider —]. H Lust, 
on calyx-cells ın the vesicle epi*hefum of th frog —K. Zul- 
lowsky, on coloued combinations of phenol with aromatic 
aldehydes —F von Hochstetter, reports of the Prebistoric Com- 
mission on the researches carried out in Moravia by J Szom- 
bathy and W Malla —E von Marenzellei, contribution to a 
knowledge of Adriatic annelids (au, paper) —V von Ebnei, on 
the planes of solution of calcareous spar and aragonite —H. 
Pitsch, on the value of Fermat’s rule fo. the propagation fof 
light m double iefracting media —Von Baith and M Kietschy, 
on picrotoxin —J Herzig, studies on quercetin and its derivatives 
—E Hackel, pamina nova, vel minus nota —A Rosoll, con- 
tributions to the histochemistry of plants —A Adamkiewicz, on 
new «tamings of the spinal cord —F K Gunzel, researches on 
eclipses, especially on ascertatning empirie corrections of the orbit 
of the moon. 

March 13 —E Hering, contributions to general nerve and 
muscle physiology (xvi communication), on tke variations of 
nerye-current caused by unipolar stimulation in tetanisation, —C 
Puschl, on the second axiom of mechanical tifeory of heat and 
on the behaviour of water —K — Olzewski, on the Jiquefaction 
of hydrogen —On the density of quid oxygen, by the same — 
On the poznt of solidification of some gases and liquids, by the 
same —G ` Adler, on the energy in the electrostatic fiakd —C 
Goldstein, on the passing of electricity thiough vacua. 
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$ STOKES ON LIGHT 
Burnett Lectures On Light First Course, On the 
Nature & Light By G G Stokes (London Mac- 
millan, 1884 ) 
Beker’ once wrote about a work of ait — 


“ What nature could, but would not, do, 
And beauty and Canova can ” 

A dozen, e°" more, yweais ago, the scientific world was 
excited by the announcement that a treatise on Zzg/4 was 
to be published by Prof Stokes, as a companion volume 
to Clerk-Maxwell's remarkable Theory of Heat The 
announcement was, however, ultimately withdrawn 
Nature could, but vould not, do it 

But Beauty and Canova, m the form of a Conservative 
Government anc its Ez lowed Instetutions (Scotland) Act 
of six years ago, dil it —and we now have, as a result 
the first of a series of three volumes by Prof Stokes! 

The Burnett foundation, now about a century old, was 
essentially of a Teleological character It had been 
appled, in accordance with the Founder’s will, at ın- 
tervals of 40 years, to the award of prizes for Essays — 
the competition being perfectly open Those who know 
what Teleology was, half-a-century ago or moie —even 
at its very West, as ın the once-celebrated Bridgewater 
Treatises —will probably be of opinion that the Com- 
missioners, under the Act referred to, did real good by 
then enodification of the terms of the Burnett Éndowment 

True —it 1s still possible that the Trustees may some 
day appoint to the Burnett Lectureship a rabid Teleo- 
logist of the old school Even this might be defended 
on the giound of even-handed Justice , though an ill- 
nformeg, but zealous, champion of such a cause is 
probably more dangerous to it than is a declared enemy 
But the appointment of Prof Stokes, as the first holder 
of the new office, augurs well for the future Beside his 
scientific qualifications, he is possessed of that calm, 
Judicial, mind which 1s absolutely required in so delicate 
2 position —where, indeed, to say too little might involve 
the charge of luke-warmness, if not of positive unbelief, 
while to say too much would display that presumption 
which ts usually characteristic of ignorance 

As the title of the work implies, the subject 1s the 
nature and extent of the present evidence in favour of the 
Undulatory, Theory of Light The reader is supposed to 
have an elementary acquaintance with the simpler facts 
of geometrical optics, nothing further Hence the work 


15, 1n the true sense, a popular one » Suited to any reader | 


of average intelligence and information The language is 
simple and, as fai as possible, devoid of technicalities — 
while it “goes without saying? that the author does not 
condescendingly patronise the assumed weakness of his 
reader, nor does he anywhere attempt to escape from 
a difficulty by the use of mysteiious or indefinite 
expressions. 

As the book will, undoubtedly, find its way into the 
hands of every one who desnes,to see an important and 
difficult subject broufht by a Master to the level of the 
understanding of amy ordirary reader, we will content 
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ourselves with a few selections These have been made 
on a very catholic principle, some to exhibit novelties of 
matter or rieatment, some for their historica] bearing, and 
one to show hov the special difficulty of the Lecturer’s 
Position has, so fai, been met 

First, we have the two rival theories of Light compared, 
with the chief arguments for and against each — 


“ Pr und facie there 1s much to be said in favour of the 
theory of emission It lends itself at once to the explana- 
tion of the 1ectilinear piopagation of light, ana the exist- 
ence of rays and shadows It falls in at once with the 
law of aberration The laws of ieflection and refraction 
admit of an easy explanation in accoidance with if, at 
least 1f we accept the existence of both reflection and 
refraction , for according to this theory we should rather 
have expected beforehand that light would have been 
ther reflected or refracted, according to circumstances, 
not that incident light should have been azv;ded into a 
poition 1eflected and a portion refracted 

“The theory of undulations on the othe: hand presents 
at the outset considerable difficulties In the first place 
It requires us to suppose that the interplanetary and inter- 
stellar spaces are not, strictly speaking, a vacuum but a 
plenum , that though destitute of ponderable matter they 
are filled with a substance of some kind, constituting 
what we call a medsum, or vehicle of transmission of the 
supposed undulations ^ When I speak of this medium as 
a substance, or as material, I mean that it must possess 
that distinctive property of mattei, inertia, that 1s to say, 
a finite time must be required to generate in a finite 
portion of it a finite velocity ” 


Then the special difficulty which made Newton aban- 
don the wave-theory —- 


“The necessity of assuming the existence of some kind 
of substance in what we commonly speak of as a vacuum 
does not appear to have been a serious preliminary diffi- 
culty in the way of the reception of the theory of undula- 
tiqns A far more formidable difficulty appeared at first 
to be presented by the existence of rays and shadows Ir 
was this that led Newton to adopt the theory of emission, 
though even he was led in the course of his 1esearches on 
light to suppose that there was some Soit of medium 
through which the particles of light moved, and in which 
they were capable ın certain cases of exciting a sort of 
undulation But the supposition of particles darted forth 
seemed to him necessary to account for shadows ” 


How, mainly by the marvellous insight of Young, this 
difficulty has been, not merely got over but, converted 
mto one of the strongest arguments in favour of the Ur.- 
dulatory Theory — 


“ There is no difference of explanation as regards light 
and as regards sound, save what depends on tke differ 
ence of scale entailed by the difference of wave-length 
Take as regards light thé case of a small circular hele. 
say the tenth of an inch in diameter, and of distances 
from the luminous point to the screen in which the hole 
1s pierced, and from that again to the screen on which 
the light is received, of say 8 feet 4 inches, or 100 inches 
each In this case, regarding the luminous patch on the 
Screen as a yhole, there would be no great diffusion of 
hght, but the phenomena of diffraction would neverthe- 
less be fairly pronounced There ought to be a corre- 
sponding case of diffraction for sound ; but on what 
Scale? Take 50 inches as tHe length of a wave of sound, 
which would correspond to a musical note of moderate 
pitch Taking as before the 1/50000 Part of an inch as 
the wave-length for light, the length of the waveeof sound 
will be two-and-a-half million times as great as the wave- 
length of light Consequently to obtam the coi respond- 
mg cise of diffraction for so ind, our ‘small’ circular hole 
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would be obliged to have a diameter of rather moie than 
four miles, say four miles, and the distances from the 
source of sound to the hole through which it passes, and 
from that again to the place where the sound 1s listened 
to, would have to be 4000 miles each 

“It 1s remarkable that the existence of rays, which 
formed the great stumbling-block in the way oi the 
early reception of the theory of undulations, 1s now shown 
to belong to a class of phenomena, those of diffraction, 
the complete and marvellously simple explanation of 
which afforded by the theory of undulations now forms 
one of the great strongholds of that theory " 


In connection with the Lecture on the Seuses, by Sir 
W Thomson, which has 1ezently appeared in NATURE 
(vol xxix pp 438, 462) we may tike the following pas- 
sage [At the same time ıt may be well to remark, in 
passing, that Sir W Thomson omits altogether the Sense 
of Rotation, which seems to be fully established by the 
researches of Crum Biown, De Cyon, Flourens, Mach, 
&c He also distinguishes between the Senses of Touch 
and of Heat, making the so-called Muscular Sense a case 
of the former, while it seems moie probable that Touch 
and Heat are the same sense, and the Muscular sense an 
independent one ] 


“ As regards the mode of perception, while there are 
analogies between sound and light there are at the same 
time notable differences In sound, the tympanum of the 
ear 1s thrown mechanically into vibiation, and the nerves 
of hearing are mechanically affected, as a mechanical 
disturbance of a point on the surface af the body ıs made 
known by the sense of touch But in light, just as we 
have seen reason to believe that it 1s the disturbance of 
the ultimate molecules, or of their constituent parts, by 
which the vibratory motion which constitutes light is in 
the first instance co nmunicated fiom ponderable matter 
to the ether, so we have reason to think that when hght 
1s absorbed what takes place 1s that the disturbance of 
the ether 1s communicated, not to poitions of matter re- 
garded as forming portions of a continuous elastic bdtly, 
but to the ultimate molecules of which matter consists, 
or to their constituent parts It may be that temporary 
chemical changes aie thereby produced in the ultimate 
filaments of the nerves of the retina, ın which case the 
sense of sight would be more analogous to the sense of 
taste than to that of touch” 


As a specimen of the firm, yet cautious, way :n which 
the Lecturer meets the grand difficulty of his position, 
take the following — 


* In studying this subject. one can hardly fail to be 
struc& with the combination of these two things —the 
importance of the ends, the simplicity of the means 
When I say the importance of the ends, I use a form of 
expression which 1s commonly employed as expressing 
design And yet on that very account we must be on our 
guard against too narrow a view When we consider the 
subject of vision in its entirety, the construction of the 
recipient organ as well as the properties of the exteinal 
agent which affects it, the evidence of design 1s such, it 
seems to me, as must to most minds be iriesistible Yet 
1f I may judge of other men's minds by my own, it is 
1ather in the construction of the recip:ent ¢rgan than in 
the properties of the agent that affects 1t that the evidence 
of designis so strongly perceived And the reason of 
this may be that we are here dealmg with what more 
nearly resembles design as we know it in ouiselves Man 
takes the laws of matter as he finds them, the laws of 
cohesion, of the conversion of liquid. into vapour, of the 
elasticit$ of gases and vapours, and so forth , and in sub- 
serviency to those laws he constructs a machine, a steam- 
engane for instance, or whatever it may be, but over the 


laws themselves he has absolutely no contro] Now when 
we contemplate the structure of the eye we think of it as 
an oigan performing its functions in subserviency to laws 
definitely laid down relating to the agent thateacts upon 
it, laws which ave not to be inteifered with We can, itis 
true, go but a little way towards explaining how if is that 
thiough the intervention of the eye the exterflal agent 
acts upon the mind Stull, there are some steps of the 
process which we ave able to follow, a these are 
sufficient to 1mpress us strongly with the 1dea of design 
The eye 1s 2 highly specialised organ, admirably adapted 
fo. the important function, which st fulfils, but, so far as 
we can see, of no other use, and this very specialisation 
tends to make the evidence of design simpler and more 
appaient But when we come tq the pioperties of the 
external agent which affects the eye, we begin®to get out 
of our depth  Tnese moie nearby resemble those ulti- 
mate laws of matte: over which man has no contiol, and 
to say that they were designed for certam important 
objects which we perceive to be accomplished in sub- 
serviency to them, seems to savour of presumption It 1s 
but a limited insight that we can get into the system of 
nature, and to take the very case of the luminiferous 
ether, while as its name implies it 1s all-important as 
1egaids vision, the present state of science enables us to 
say that it serves for one object of still more vital ım- 
portance, we seem to touch upon another , and there 
may be others again of which we have no idea” 

At the end of the work we are told that the two volumes, 
which ate to follow this, are to deal with 

II Researches in which Light has been used as a means 
of wnvesiegatzon, and. a 

IIl Light, considered in relation to ils btneficudl effects 

The former of these we may hope to have ın a year 
from the present time, Toi the final volume we must wait 
a eair longer But in the meantime let us be thankful 
for the fist mstalment, which is a masterpiece of s.m- 
plicity and stiength, and be giateful to the Commius- 
sion, and the" Trustees, to whom we aie so very directly 
indebted for ıt And, above all, let us lay to heart the 
valuable lesson which the Author has drawn¢iom the 
story of the two rival theories of Ligly, and of their chief 
supporters, a lesson good for all time — 


“Tt may be said, If the former theory 1s nowadays ex- 
ploded, why dwell on it at all? Yet surely the subject is 
of moie than purely historical interest It teaches lessons 
for our fuzure guidance in the pursuit of truth It shows 
that we are not to expect to evolve the system of nature 
out of the depths of our inner consciousness, but to follow 
the painstaking inductive method of studying the pheno- 
mena presented to us, and be content gradually to learn 
new laws and properties of natural objects It shows 
that we are not to be disheartened by some preliminary 
difficulties fiom giving a patient hearing to a hypothesis 
of fair promise, assuming of course that those difficulties 
are not of the nature of contradictions between the results 
of observation o1 expeliment and conclusions certainly 
deducible from the hypothesis on tral It shows that we 
are not to attach undue importance to great names, but to 
Investigate in an unbiased manner the facts which he 
open to our examination ” 


On this it would be impertinent to make any farther 
comment P G TAIT 





OUR BOOK SHELF 
Absolute Measurements in Electricity and Magnetism 
By Andiew Gray, MA, FRSE (London Mac- 
millan and Co, ¥884), — * 
THIS book, which 15 mainly a reprħt of a serres of papers 
on absolute measurement of electrig currents and poten- 
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dials which appeared in these columns a short time ago, 
but with some additional matter, must, from the clear 
explanation of the prmciples involved in the different ! 
methods ofemeasuiement, take a high position as an 
educational work, and, from the care with which details of 
manipulation are in many parts described, form a valuable 
laboratory fuide 

The author begins by explaining Gauss's method of 
finding the ho®gontal intensity of the earth’s magnetism 
Instead of describing an *instrument-makei's " magneto- 
meter, and showing how with this expensive luxmy H 
may be determined, he gives. sirgple, clear, and full direc- 
tions for constructing, with such. common materials as 
are to be found m any laboratory, all that 15 necessary for 
making this dete:minatiqn with great accuracy 

A. descrip&on of the tangent galvanometer in some of 
its forms and an explanagion of some of the units natur- 
ally follow Here, by treating each unit separately with 
many illustrations depending on the aspect fiom which 
they are viewed, the author has succeeded in giving them 
a reality which students often find it difficult to believe 
they possess ° 

The next two chapters are devoted to a description of 
the construction and graduation of Sir W  Thomson's 
“Graded Galvanometeis.’ These instruments possess 
so great a range, and are, when used carefully in the labo- 
ratory, so accurate and convenient, though 1ather delicate 
for an engine-room, that an exact description. from head- 
quarters of their construction, of the precautions which 
must be observed in their use, and of the means of gra- 
duating them is especially valuable 

The various methods employed in measuring any 
resistance from that of a thick copper rod to thatof à 
piece of guttapercha are given, and in many cases 
explained by numerical examples 

The methods by which the eneryy due to direct or to 
alternating currents may be measured 1s explainegl—in the 
latter @ise on the assumption that the current strength 
varies harmonically with the time 

The chapter on the measurement of intense magnetic 
fields ıs especially interesting, for the methods given, 
depending on the use of suspended bits of wire attached 
by threads, to pendulum weights, or equally simple and 
easily conaived devices, show how the experimenter may 
1n many cases be inéependent of the elaborate work of 
the instrument-maker CVB 


Field and Garden Crops of the North-Western Provances 
and Oudh By J F Duthe, BA FLS, Superin- 
tendent of the Saharanpur Botanical Gardens, and J 
B Fuller, Director of Agriculture, Central Provinces 
Part2 With Illustrations 


AS a work of reference it will be very valuable, foi it 
contains well-arranged details of some of the more im- 
portant crops under cultivation, and the information is 
well and systematically arranged Care has been taken 
in each case to secure a complete but,still a concise 
statement, which 1s sufficient to guide the cultivator in all 
the specialities of management necessary to secure suc- 
cessful results A good drawing illustrates each crop 
treated of, and its several cultivated varieties, and with 
these we have carefully-prepared descriptions of each 
plant in succession, and its general history The districts 
within which the cultivation can be successfully extended 
are also set forth with great clearness and precision For 
accuracy of details, ın a very accessible form, this work 
leaves httle to be desired 


A Treatise on Higher Tizgonometry By the Rev J B 
Lock (Macmillan, 1884 ) 


THIS ıs the promised complement to the same writer's 
“Treatise on Elementary Trigonometry,” which we 
noticed very favourably*in these pages at the time of its 
appearance (vol xxvi © 124) It 1s concerned principally 





with series, the errors which arise in practical woik, and 
the use of subsidiary angles in numerical calculations 

A short chapter on the use of imaginaries is justified 
by the position this subject holds in the London Uni- 
versity Examinations, and no apology ıs needed for the 
space assigned to an account of, and a collection of exei- 
cises upon, the hyperbolic sineand cosine We have read 
the text carefully, and though almost of necessity there 
are numerous typographical mistakes, only one or two 
(for 2a cos 20, p 127, line 3, read æ cos 2 8) will incon- 
venience a student In addition to the numerous 
examples in the text, there are fourteen specimen papers 
from Cambiidge and other examinations 

The only article to which we take exception 1s § 9, the 
pioof of which may be, if we mistake not, considerably 
sunplified The book can be confidently recommended 
to the use of advanced pupils in our schools, and will 
meet the wants of most students m our Universities 





LETTERS TO THE EDITOR 


[The Eduor does not hold himself responsible for opinions expressed 

by kıs correspondents Nether can he undertake to return, 

or to correspond with the writers of, rejected manuscripts 

No notice rs taken of anonymous communications 

[The Editor urgently requests coriespondents to keep ther letter: 
as short as fossile The pressure on his space rs so great 
that 2 1s impossible otherwise to insure the appearance ever 
of communications containing interesting and novel facts ] 


Teaching Animals to Converse 


You did me the honou some weeks ago (January 3, p 216) 
to mseit a letter of mine, containing suggestions as to a method 
of studying the psychology of ammals, and a short account of a 
beginning I had myself made in that direction 

This letter has elicited. various 1ephes and suggestions which 
you will perhaps allow me to answei, and I may also take the 
opportunity of stating the piogiess which my dog “Van” has 
made, although, owing greatly no doubt to my frequent absences 
fiom home, and the little time I can devote to him, this has not 
been so 1apidas I doubt not would otherwise have been the case 
Perhaps I may just repeat that the essence of my idea was to 
have various words, such as ** food,” “bone,” “water,” * out,” 
&c , punted on pieces of cardboaid, and after some preliminary 
training, to give the dog anything for which he asked by bringing 
a card B 
I use pieces of cardboard about ro inches long and 3 inches 
high, placing a number of them on the floor side by side, so that 
the dog has several cards to select from, each bearing a different 
word 

One correspondent has suggested that ıt would be better to 
use variously coloured cards ^ Th.s might no doubt iendei the 
first steps rather more easy, but, on the other hand, any temporary 
advantage gained would be at the expense of subsequent diffi- 
culty, since the pupil would very Lkely begin by associating the 
object with the colom rathe: than with the letters ; he would, 
therefoie, as 1s too often the case with our own children, have 
the unnecessary labou: of unlearnmgsome of his fist lessons At the 
same time the experiment would have an interest as a test of the 
condition of the colour-sensein dogs Another suggestion has been 
that, instead of words, pictorial representations should be placed on 
the cards This, however, could only be done with material 
objects, such as **food," ** bone," “water,” &c , and would not 
be applicable to such words as ‘ out,” ‘pet me," &c , no even 
as regards the former class do I see that ıt would present any 
substantial advantage 

Again, it has been suggested that '* Van” is led by scent 
iather than by sight He has no doubt an excellent nose, but in 
this case he ıs ceitainly guided by the eye The cards ae all 
handled by us, and must emit very nearly the same odour I 
do not, howevei, rely on this, but have 1n use a number of cards 
bearing the same woid When, for instance, he has brought a 
card with ‘‘ food” on it, we do not put down the same identical 
card, but another with the same woid, when he has brought 
that, a third ıs put down, and so on Foi a single meæ, there- 
fore, eight or ten cards will have been used, and 1t seems clear, 
therefore, that in selecting them ** Van” must be guded by he 
letters 
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When I last wrote I had satisfied myself that he had learnt to 
iegard the bringing of a cmd as a iequest, and that he could 
distinguish a card with the word “food” on it from a plain one, 
while I believed that he coud dist.nguish between a card with 
“food” on it, and one wita * out” onit I have no doubt 
that he can distmgutsh between different words For instance, 
wher he is hungry he will bring a “ food” card time after time 
until he has had enough, and then he hes down quietly for a nap 
Again, when I am going foi a walk and invite him to come, he 
gladly responds by picking up the ''out" card and iunmng 
triumphantly with 1t before me to the fiont door In the same 
way he knows the *^bone" card quite well As 1egaids water 
{which I spell phonetically so as not to confuse him unneces- 
sarily), I keep a card always on the floor m my dressing-room, 
and whenever he 1s thirsty he goes off there, without any sugges- 
tion from me, and biings the card with perfect giavity At the 
same time he 1s fond of a game, and 1f he 1s playful or excited 
will occasionally 1un about with any caid If through mad- 
veitence he brings a card. for something he does not wart, when 
the corresponding object is shown him he seizes the card, takes 
1t back again, and fetches the right one ó 

No one who has seen him look along a 10w of cards and select 
the ught one can, I think, coubt that in bringing a card he feels 
that he 1s making a request, and that he can not only perfectly 
distinguish between one word and another, but also associate 
the woid and the object 

I do not for a moment say that ** Van" thus shows more intelli- 
gence than has been 1ecotdec 1n the case of other dogs , that 1s not 
my point, but it does seem to me that this method of instruction 
opens out a means by whicn dogs and otne: animals may be 
enabled to communicate with us moie satisfactorily than hitherto 

I am still continuing my observations, and am now considering 
the best mode of testing him in very simple arithmetic, but I 
wish I could induce others to cooperate, for I feel satisfied that 
the system would well 1epay more time and attention than I am 
myself able to give Joun LUBBOCK 

High Elms, Down, Kent 


“The Unity of Nature” 


I REGRET that the Duke of Argyll should have been led by 
anything that I have wnitter. to make some of the remarks which 
appear in this week's issue of NATURE (p 524) If a -eviewer 
1n a signed review cannot express freely his opinion upon a book 
without its being suggested that he 1s actuated by secondarf and 
sinister motives, I fancy that few men of common honesty would 
care to continue the work of reviewing Moreover, in the present 
instance the imputation of animus seems to me specially unjusti- 
fiable i had almost forgotten the correspondence in NATURE 
to which the Duke alludes, but on now referring to it again I 
can only see that, if it was provocative of animus, there was 
assuredly no reason for the animus to have arzen on my side 
(see NATURE, vol xxiv pp 581 and 602, vol xxv pp 6 and 
29) But, to 1gno1e so unworthy a charge, and one which I can 
only suppose to have been made under a sense of irritation, I 
must explain that the Duke 1s under a wrong impression when 
he assumes that my objection to his advocacy of Theistic belief is 
due to what he regards as my aversion to Thesm As I have 
never been in the habit of **usmg your columns for the purpose 
of 1nculcating personal beliefs and disbe'tefs on subjects which 
he oatside the boundaries of physical science,” I shall not do so 
now But in view of the slender grounds on which the Duke 
has felt himself entitled to fer that I ‘hold that the highest 
aim of the human intellect 1s to prove the mindlessness of nature,” 
T feel it ıs desirable to coriect the inference For this purpose 
1t 1s not needful that I should publish my “‘ personal beliefs and 
disbeliefs " It ıs only needful to say that my previous remarks 
will be found to have been directed, not against the cause of 
Theism, but against its champion in the Duke of Argyll Had 
my sympathies been more on the side of the matertal.sts than 
they happen to be, the Duke of Argyll might not have found so 
much reason to quarrel with my ‘‘disltke” of his advocacy 

I may now turn to the Duke’s remarks on those of my 
criticisms which he deems legitimate Taking first the case of 
rudimentary organs, I quite agree with the statement that the 
question whether any particular structure now dissociated from 
use 1s to,be regarded as ‘on the stocks or on the wane” 1s “a 
question of evidence from associated facts” Therefore 1t was 
that I said in my review that n illustration could be more 
anfertunate than the one which was chosen by the Duke as an 


example of rudimentary stiuctures possibly on the stocks For , 
if the rudimentary organs which occur in the Cetacea admit of 
being supposed of doubtful interpretation in this matter, it 1s 
clear that in no case could the ‘evidence fiom associated facts " 
of structure and affinity be of any value But Ñ reality this 
evidence ıs nearly always so cogent that the difficulty suggested 
by the Duke ıs of a purelyfimaginary kind — evolugonists have 
no need ever to be puzzled 1n deciding whether a given struc- 
ture ıs on the stocks or on the wane Thus, for instance, let 
us take the cases which are adduced by the Duke himself 
No evclutionist could be insane enough to mmogine that the 
papillae on the roof of the mouth of the giraffe are the remnants 
of whalebone, seetng that thg whole structure and all the affim- 
ties of the animal are opposed to the inference that its ancestors 
were aquatic mammalia Or, if we take the case of webbed 
feet, even if the dipper had begun to develop them, no evolu- 
tionist in hus seases would infer that these mecipjent structures 
were remnants of structures once more fully developed, seeing 
that all the other struc'ures and affinfhes of the Bird prove that 1t 
belongs to a non aquatic family Cases of this kind actually 
occur 1n such birds as the grebe and the coot, where even 
apait from structure and affinity ıt 1s easy to see that the little 
piece of web must be regarded as a growing and not a 
dwindling organ, seeing that the birds are sc strongly aquatic 
in their habits 

Considering next the Duke's remarks on instinct, I did not 
attempt to deal with the argument to which he refers, because I 
could not perceive that there was any argument to bedealt with 
His view 1s a mere assumption to the effect that mstincts are 
divinely implanted intuittons independent of expertence , and to 
deny that exper.ence, 27 successive generations, 1s the source of 
instinct is not to meet, by way of argument, the enormous mass 
of evidence which goes to prove that such 1s the case Even 
within the limits of my review I should have thought there was 
evidence enough to have disposed of this denial, 

As for the special case of the dipper, I only mentioned it in 
my review because the Duke lays great stre upon it in his 
book No doubt better cases occur of newly-acquired instincts 
not yet associated with «correlated structures, and im all such 
cases (whether good, bad, or indifferent), 1t 1s not a ow seguetur 
mode of argument to say that, on the theory of the transmutation 
of instincts, the appropriate organs have not been developed, 
because, looking to the affinities of the animal, we are entitled 
to infer that time enough has not yet been allowed for then 
development Again, I deny that ıt 1s for me, oi for any other 
evolutionist, to prove that the ancestors of the dipper did not 
present those lesser modifications of structure whick, according 
to the Duke, are now correlated with the aquatic insfincts! By 
“ proof" he no doubt means the displa$ of the ancestral form, 
and not the study of allied species — P100f of this kind is not 
attainable, but neither 1s ıt required. The question whether 
instincts are fixed intuitions or admit of being modified by 
accumulative experience with natural selection—z e. whether they 
are or are not subject to evolution—is a question that does not 
require to be settled on the narrow basis of any one particular 
case And if we take a broad view of all the instincts known to 
us, the combined weight of their testimony to the fact of trans 
mutation 1s «imply overwhelming 

London, April 4 GEORGE J ROMANES 


The Remarkable Sunsets 


THE remarkable ved sunsets and after-glows, about which so 
much has been written of late, still continue here, but in a less 
intense form A remarkable one occurred last night, and while 
watching it I determmed to send you a bnef account of my 
experiences in the matter — It 1s of little use going into descrip- 
tions of the appearances which are now well known, but the one 
which occuned last evening was unusually fine It was a 
stormy wild evening, with black clouds all around, except in the 
west, where, from about 10° above the horizon to near the zenith, 
it was quite clear, and of a pale orange glow A quarter of an 
hour after sunset three immense rays thiough rifts m the cloud 
bank sprang up almost suddenly, and took quite an intense 
crimson lake colour, which lasted about ten minutes 

Oui bughtest displays occured in October and November 
last, and frequently bathed the whole landscape in a deep 

£ I say "according Ro the Duke,” because, according to Mr Darwin, 
‘in the c.se of the witer-ouzM the acutest observer, by examining its dea | 


body, would never ba:e suspected its sub-aquatic habits" (** Origin of 


Species," 6th ed , p. 142? n 


Aprit to, 1884] j 
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crimson glow These skies were often still more gorgeous in the 


! 
moining, and on some occasions were so wondeiful as to be 
I witnessed one of these | 


styled frightful by some observers 
sunrises fronf an altitude of 3000 feet in January, and it was 
almost an awful sight The view to the east was over about 
thirty miles of plains to distant mougtams , a low mist hung over 
the low groiünd, and the surface appeared shghtly rolling as seen 
from above The sky half an hour befoie sunrise was so 
intensely ied, ost to the zemth, that 1t gave this mist the 
appearance of a sea of blood Every object, tree-trunks, fern- 
trees, bushes, rocks, and the cottages about the hills, was of a 
similar lurid colour, still there was not yet sufficient hght to 
read by comfortably This display*reminded me of the wondei- 
fully red aurora witnessed in Australia on April 5, 1870, when 
the red hght was so mtense that ordinary newspaper type could 
be read by it at ten o'cleck on a moonless night, the type 
appearing as if set ın a blood-red sheet This was the first time 
I recorded the z& spectrum@zne of the aurora, and I think was 
one of the earliest observations of this fact 

Some of the recent sunsets have looked very much like an 
aurora in the west, and faint traces of stratification lent addı- 
tional similanty , indeed on one night early in December, the 
afte -glou merged into a beautiful aurora, and silvei streameis 
were seen before all the 1ed glow had disappeared 

From all over Austialia 1epoits of wonderful sunsets and sun- 
uses have been sent tome In one case the zed glow was 1e- 
ported as margined by an immense Jack bow stretching acioss 
from north-west to south-west On several occasions these 
glows prolonged the twilight considerably, and a correspondent 
at Urana, m New South Wales, described one occasion where 
approaching darkness after one of these sunsets at length com- 
pelled him to leave off watering his garden, but suddenly the 
light rmcreased agam sufficiently to induce him to resume lus 
work , and he states that a similar accession of hght—each time 
fainter—occurréd on that same evening 

The season over the south of Austialia especially, but all over 
the continent, has been remarkable, and so fai as this colony 1s 


concerned, unprecedented m my thirty;three years’ knowledge of 


the chmate January, February, and Maich are usually oui dry, 
hot mogths , this year they have been wet and cold énes The 
average rainfall for January has been 1 60 inches, this year it 
was 4 75 mches For Febiuary the average 1s I 95 inches, and 
up to this date (the 27th) it has been also r 95 inches The 
mean temperature for January was 3" 5 below the average, and 
for February 2° below Stormy, squally, wintry weather has 
predominatgd, with now and then a very hot o1 a tropical day 
for a chan 

Even before the Krakatoa outburst the noithein paits of Tas- 
mania had become subject to prolonged earth tremors, with now 
and then a decided earthquake shock These disturbances still 
continue, and appear to be extending northwards, fo: on the 
15th of this month a shock was felt at Gabo Island, at the south- 
east extremity of Australia, and a very severe one agam on the 
17th, when a curious and sudden barometric disturbance, not 
unlike that at the time of the Java catastrophe, was shown on 
our baxographs 

While on this subject it may be as well to state that Mr 
Banachi, one of my assistants, while at Poit Darwin determining 
the difference of longitude between that place and Singapoie in 
March 1883, saw sunsets, followed by after-glows, which pio- 
longed the usual short twilights to a very considerable extent, 
and he states they were equally 1emarkable with those witnessed 
here They only occurred either just before o Just after very 
heavy rains 

Referring to the various hypotheses which have found their 
way into print explanatory of the unusual phenomena attending 
sunuse and sunset smce August 1883, the belief that they have 
been ın some way brought about by the Kiakatoa eruption 
appears to be generally accepted, and while some doubt may be 
thrown on this assumption by records of equally remarkable 
chromatic effects at both sunrise and sunset and about the sun 
at other times of the day prior to the eruption, it must be ad- 
mitted at present that the volcanic eruption has stiong claims to 
credence 

There can be no doubt that, whatever the pimme cause, the 
effects are due to the presence in the higher regions of our atmo- 
sphere of a form of mattr nov usually thee, at least to such 
anextent Now this a ha or form of matter, may, as far as 
we know, be due to Krakatoa, to the earth’s orbit traversing 
streams or regions pervaded with extremely fine meteoric dust, 


1 to any other cause that might either introduce new or alter 
the form of existing matte: 

It 1s well known in the laboratory that certam chemical com- 
binations and mechanical mixtuies will evst as such, but in a 
most unstable form,—a concussion o shaip sound, an electric 
spark, &c , ether breaks them up o1 bimngs about a change of 
form so as to present altogethei different physical properties 
Now it 1s also well known that at the time of the Krakatoa 
eruption barometric pressure was spasmodically affected all 
ove: the woild Everywhere where baiogiaphs have been re- 
corded this fact appears This atmospheric shudder, undoubtedly 
ouginating at Krakatoa, was, J have reason to believe, conveyed 
rapidly from the centre through the higher and more tenuous 
regions of atmosphere, but affected the lower strata in its pas- 
sage This would perhaps account for the immense distance— 
thousands of miles—over which, ıt has been widely reported, 
explosions were heard about the time of the occurrence of the 
outburst 

Now if we assume that on the peirpheial 1egions of our atmo- 
sphere gases and fo» ms of matte: exist in. not very stable com- 
binftions or mixtures, it requnes no gieat stietch of our imagina- 
tion to picture the result of'this gieat atmospheric shudder 
bringing about an alteration in the form o1 propoition of matter, 
and consequently such a change ın its optical properties as to 
produce the unusual and iemaihable effects which have been so 
universal Rost J ELLERY 

Melbourne Observatory, February 27 


UNDER date of January 14 I named the buh C Sourhkard 
Hurlburt as having observed the glow on September 3 She 
was dismasted in a cyclone August 8, and came to Honolulu 
foriepars On the forme: date she was in about lat IN, 
long 125" W The captain’s wife, Mrs Davis, described the 
phenomena to me as extremely bulliant 

Only last week I learned fiom Hon H M Whitney, Post- 
master-General, that on September 5 Mis Whitney and himself 
distinctly observed the sun's disk befoie setting to be green 
His residence was an exception to most of ous m Honolulu, 
from which trees cut off a view of the houzon My wife spoke 
much that night of a stiange gieen cumulus, seen by her ten 
minutes before calhng me to obseive the poitentous masses of 
colour pouzing out all over the sky 

I Seg special attention to my forme: remaik of the “ earth- 
shadow sharply cutting off" the upper nm of the first glow 
This was very manifest in the stiong heavy glows of September, 
showing cleaily that the first glow dnectly ieflected the sums 
1ays, while 1p the after-glow which had no defined upper rm, 
but continued much longer, the haze reflects only the hght of the 
first glow Thus bears on estimates of the height of the haze 

Observeis here are well agreed that during Novembei thee 
was a very great abatement of the glows, amounting almost to a 
cessation, although the whitish corona was always well developed 
through the day Early in December the glows were renewed, 
and for six weeks continued quite as biilhant as during October 
They are now somewhat abated, although quite uniform nightly 
In September and Octobe: they were extremely unequal, as well 
as varying 1n position of greatei colour, south 01 north of west 

As this 1evival of our glows closely followed their general 
diffusion ove: Emope and the Umted States, I suggest that this 
was the aval in force by slow maiches of the main bedy con- 
stituting the great cone of vapours, which, falling into the atmo- 
sphere 1n September, coveied hke a pall the Indian Ocean and 
Peninsula, down the extended westein slope of which cone the 
light upper vapours were sent by the westward thiust of the 
earth’s rotation, to find speed in then downwaid slide to carry 
them at once around the tropical belt as a hght advance guard 
(as set forth in my letter of January 14) As the September haze 
became gradually dissipated, so the later December arrivals are 
wasting away S E Bisyop 

Honolulu, January 30 





AT Fanning’s Island, long 159° 22' W , lat 3° 52’ N, on 
Septembei 4 last, the propuietoi, Mr Gueig, states that the sun 
and sky had an extiaoidinaiy appeaiance, the sun “looked 
like a copper kettle " Lund colours covered the shy, Great 
fears were felt for the safety of his schooner, the Yennze Walker, 
which sailed three days before 

From the master of the Fewnze Walker I learn that on Sep- 
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tember 4 he was in long 155° 28' W , lat 8° 20' N , sailed 
fiom Fannıng’s Island thiee days before At 5 pm noticed 
stiange appearance in the sun, which was gieenish Stiange 
colours ove: the west and around the sky at sunset “The sun 
was gieen at setting Thought bad wenthei was poitended 
Never saw such appearances befoie 

Both paities are positive that the schoone: was Zee days out 
when their feais were thus excited She sailed September 1 
No entry in ship’s log of the above phenomena 

Honolulu, Febiuary 20 S E BisuoP 


ANOTHER note 1elative to these phenomena —‘‘ August 20, 
1861 —Earthquake at Naples At Castellamaie the water 1s so 
discoloured, that although the calm has been complete, we fear 
some subtenanean peituibation The heat ıs intense At the 
same time the atmosphere piesented a very peculiar appearance 
There aie no clouds, and duimg the whole week a thick mist 
has enveloped the city and coast, and the sus when setting 1s as 
red as blood ”—( Moniteur du 29 Août, 1861 ) 

J P O'REILLY 
Royal College of Science foi Deland, E 
Stephen's Gieen, Dublin 





Meteorological Bibliography 


I REJOICE to see the well-earned tribute which you kave paid 
to Di Hellmann's excellent ‘‘Repertorum der Deutschen 
Meteorologie," and as a worker in the same field I tust that 
you will permit me to add that I agiee with every word which 
your 1eviewe1 has said as to its excellence 

My object 1n wiiting 1s merely to pomt out that, thanks to 
the liberality of the United States Government, we may hope 
soon to have, not a perfect catalogue, but one which will be 
extremely useful, especialy if, as I hope, the United States 
Goveinment adopt my suggestion and endeavou to aange with 
D: Hellmann for the mcoipoiation of-the fist part of his 
t Repertorium ” with the matenals already forwarded to them 

Your 1eviewei 1s perfectly right in wging the absolute neces- 
sity of steps being taken to index and classify the multitudinous 
publications now appeaung Dı Hellmann m his “‘ Reper- 
torum” says that 800 publications apon meteorology appear 
annually, o1 more than two each day, hence the impossibihty of 
any one keeping abieast of the entire lteratme 

As 1egards the catalogue which I had the pleasme of seflding 
to the United States last autumn, I annex an abstiact of the 
desciiption which I gave at the Southport meeting of the Buitish 
Association in case you may think it of sufficient importance to be 
worthy of a placem NATURE Di Hellmann's ‘‘ Repertonum” 
only 1eached me just before my catalogue was shipped, hence 
the absence of 1efeience to 1t in the annexed papei 

62, Camden Square, N W , Apul 4 G J Symons 


On the Completion of the European Portion of the Pichminary 
Meteorological Catalogue, oy G F Symons 


The autho: commenced by giving a few illusthations of the 
large amount of time and eneigy which has been wasted by 
meteorologists, owing to then not knowing what had previously 
been done, sometimes even in then own country, but most fie- 
quently in other parts of the woild, and he pomted out that 
with the modein development of meteoiological woik and of 
meteorological hterature, some effoit, upon a large scale, to deal 
with this evil was impeiatively necessary 

Mı Symons described the catalogue which he had formed 
during the last twenty o1 twenty-five yeais by eatracting (fiom 
many thousand catalogues issued by dealeis in second-hand 
books ın most of the capitals of Luiope) all the titles of works 
on meteorology o1 kindied subjects He also desciibed the ım- 
portant publication, by the Royal Society, of its ‘‘ Catalogue of 
Scientific Papeis,” and showed wherein the twomgieed, and how 
largely each supplemented deficiencies ın the other 

He then explained the steps which Piof Cleveland Abbe had 
taken ın piepaumg his card catalogue, and the aiiangements 
whereby a copy of Mr Symorts’s catalogue was to be prepared 
and forwarded to the United States fo. 1ncoipoiation w.th Prof 
Abbe’s 

Mr §ymons then stated the additions which had been made to 
the o1iginal proposal, and that the following catalogues Lad been 
subsequently incorpoiated, each giving app: oxtmately the num- 
benof titles set against it, viz. — 
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Piof A Poey's MS 6000 
Ronald’s Punted 3000 
Stiuve's Pulkova Punted 3000 
Meteorological Society MS and printegl 2000 
Houzeau's Belgian Punted 2800 
Soc Météor de France MS 1500 
Royal Observatory, Gieerfvich MS e 500 
Fineman's Swedish Punted 500 

Total about d 18,500 


Of course a gieat many of these wee duplicates, but every 
catalogue contained titles which were not ın any of the others, 
and altogether they have undoubtedly added very largely to the 
value of the work , 1t 1s impossible to state how largely, nor 15 1t 
material in a case wherein the assistance ienderied has been 
almost as gieat as the catalogue, andes diveise as the languages 
dealt with - 

The precise number of titles forwsrded ıs nét known, but 1s 
probably about 20,000 Piof Abbe’s catalogue ıs understood 
to contain about 10,000, but probably there will be a few thou- 
sand common to both catalogues, and therefoie the preliminary 
catalogue, which the United States Signal Office, under the 
direction of General Hazen, will proceed to prepare for publica- 
tion, will probably contain the titles of more than 25,000 books 
and papeis upon meteorology 

Mr Symons 1emarked, in conclusion, that the catalogue must 
not be iegaided as complete It was impossible to make ıt per- 
fect—it could not be perfect as 1egaided the past until every 
public and puivate libiaiy ın the world had been searched It 
could not be peifect foi the present, because every day new 
works appeared ın different paitsof the world, and all could not 
be simultaneously znseited. Nor would his part of 1t bear biblio 
giaphical ciiticism, for he was not a bibliographical expeit, and 
his chief aim had been to give infoimation ugefulto working 
meteorologists 





. 
Ice Volcanoes—Mountain Rainbow 


THE past winter has' been unusually cold and stormy m 
Ontaiio, ahd, as a 1esult, an uneven sti1p of ice 100 to 290 yaids 
wide has accumulated along the lake shore, sometimes forming 
mounds twenty o1 thuty feet hgh Many of these mounds are 
conical, and have a ciatei-hke opening communicating with the 
water In stormy weathei every wave huils a column of spray 
and ice fiagments thiough the opening ‘The ejecta freeze fast 
as they fall, and add to the height of the cone Inghigh winds 
the coast seems fringed with miniature volcanoes in ective erup- 
tion After a time the ciate: becomes gogged with 1ce, and the 
volcano may be looked on as eatinct Often a second ciater 1s 
formed just to seaward of the fust, and growing upon its ruins 

Mr J A Fleming mentions m your issue for January 31 
(p 310) a circulai rainbow seen fiom a hill-top against mist I 
saw the same phenomenon three yeais ago neai the Lofoden 
Islands, as a fog was breaking It was noticed and admired by 
othe: passengeis on the steamer also Each saw his shadow 
enluged upon the must, and with the head sunounded by a 
bughtly colomed halo or iaÁbow The beautiful sight dıs- 
appeared aftei a few minutes as the fog thickened again 

A P COLMAN 

Faiaday Hall, Victoi1a University, Cobowg, Canada 





Thread-twisting 

IN ieply to ‘‘Cosmopolitan’s” question in NATURE (vol 
axa. p 525), I have been many yeais in Oikney, but do not 
1emembei to have seen the women twisting thread with ‘‘the 
palm of the hand on the thigh," but the fishermen there twist the 
short lengths of hoisehan line called ‘‘snoods,” which when 
united together form fishmg lines of different strengths, in this 
manner 

The women of the North-American Indians always twist the 
short threads of smew with which moccasins and leathei clothes 
aie sewn in this way The sinew is toin up or divided into 
thin filaments slightly moistened by bemg diawn between the 
lips, then twisted between palm and thigh J RAE 

Kensington, Ap. 5 





e 
IN 1eply to ** Cosmopolitan’s” quefy as to the occurence of 
the habit of thiead-twisting with the palm of the hand on the 
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* thigh m other lands than India, I may say that I have observed 
the same mode of operating upon pape: in Japan very fie- 
quently The paper used there is tough and fibious, and a 
Japanese 1s gever at a loss for cad to tie a parcel with if he 
has paper beside him Ihave seen the spindle-whorl in actual 
use 1n upland districts, and it was gmployed even in Tokio very 
recently e HENRY FAULDS 
Laurel Bank, Shawlands, Glasgow, Apnl 7 
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Colony of Cats 





Ir may mterest those of yom readers’ fond of cats to know 
that a colony of cats lve and bred under the wooden platform 
of the Vıctoua Station of the District Railway They may be 
seen crossing the iails right in fiont of tiams, and considering 
the enormous traffic, and ¢he consequent noise and vibration, it 
certainly doc$ seem remarkable that such naturally timid anrmals 
as cats should lwe amidst such unnatural suiroundings It may 
tend to show the plasticity of the animal creation geneially in 
adapting itself to surrounding conditions A female cat may have 
taken refuge there ouginally, and hence the railway domestica- 
tion of the animals GEORGE RAYLEIGH Vicars 

London . 





Earthworms 


SEEING the correspondence on this subject, I am led to give 
the following fact, which affoids a futher proof of the necessity 
of a vegetable deposit being formed previous to the existence of 
earthworms as stated by Mi Melvin (vol xxix p 502) A field 
two years ago was converted into a garden, and on account of 
bad cultivation, and by ieason of each ciop being altogether 
removed for several yeais in succession, no woims weie there, 
but after the application of a large quantity of stable manue 
worms have appeared by hundieds, and then castings after 1ain 
afford ample proof of their activity TRANSformation of vege- 
table mould combined with animal refuse into available food for 
plants ts here made evident J LOVELL 

Dnffeld, Apul 7 5 





“The Axioms of Geometry ” 


Pror HENRICI, in NATURE, vol xxx p 453, considers Hamil- 
ton’s proof of Euclid I 32 invalid , and asserts that from his reason- 
Ing ıt would follow that the sum of the three angles of a spherical 
triangle equals two 11ght angles I venture to differ fiom lim 
for the fafon mg reason —The only thmg which Hamilton 1e- 
quires to be granted is that when a moving sé aight line shdes 
along a fixed strargh® line its duection 19 uncnanged ‘This 
axiom will, I suppose, be granted by every one Of comse it 
1$ not true that in every case rotation 1s independent of trans- 
lation But Hamilton's proof does not 1equie 1t to be true in 
every case, but only in the case of a straight line Hence I 
maintain that Hamilton’s reasoning 1s perfectly correct, and his 
proof valid EDWARD GEOGHEGAN 

Bardsea, March 26 





GEOLOGY OF CENTRAL AFRICA 


“THE following extract from a letter 1eceived by Mi 

Geikie from Mr Henry Drummend, who is at 
present exploring the Lake region, may interest our 
readers — 


* Maramoura, Central A Lfrzca, November 1, 1883 


“T have now completed a traverse from the mouth of 
the Zambesi, by way of the Shire highlands, in a. north- 
west direction, until the line joins Mi Joseph Thomson's 
route, about half way between Lakes Nyassa and Tan- 
ganyika Ihave filled in the geology so far as 1s possible 
1n a single survey, and hope thus to be able to extend the 
sketch geological map, begun by Thomson, for some 
distance south and west I may still further extend this 
by an expedition to Lake Bangweolo, after the rainy 
season, but there are circurastances waich may make it 
necessary for me to leave for home in February or March 
Perhaps the most interesting thing I have to note is the 
discovery here of a stall but rich bed of fossils 
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strata alluded to consist of light coloured limestones and 
shales, with beds of fine gray sandstones, and the fossils 
include plant, fish, and molluscan remains Plants are 
the most scarce, but fish-scales and teeth exist in vast 
numbers Unfortunately whole fish are extremely rare, 
and after three or four days’ search I have only succeeded 
In securing two or three indifferent specimens The 
mollusks, on the other hand, are obtainable in endless 
quantity, and are in fine preservation Indeed there 1s 
one small bed of limestone entirely made up of these 
remains, all, however, belonging toa single species From 
the general character of the beds I am inclined to think 
they are of lacustrine origin These fossiliferous beds are 
the only sedimentary rocks Y have crossed between the 
mouth of the Shire—say 130 miles from the coast—and 
the centre of the Nyassa-Tanganyika plateau At the 
point where I crossed them they are not more than a 
couple of miles in breadth, and are flanked on either side 
byegranite and gneiss They he at a short distance from 
Lake Nyassa, and are probably part of the Mount Waller 
series This series stretches for some short distance 
along the noith-west shore of the lake, but is apparently 
of no great extent These deposits may possibly throw 
some light on the problem of the lake 

“As regards the controversy between Mr Thomson and 
Mr Stewart about (1) the Livingstone Mountains, and (2) 
the bed of iron between the lakes, I should say that on 
both points both explorers are right fiom their own point 
of view 

“Mi Stewart had only been dead a few days when 
I reached the noith end of Nyassa It was a geat 
disappointment and blow to me, as I looked forward to 
much help from hım No one living possesses anything 
like his knowledge of the physical geography of this parc 
of the interio1 ” 





CHINESE PALEONTOLOGY 


PALZONTOLOGY IS not a study that commends 
itself to the attention of Chinamen With aichzo- 
logyethe case ıs different ‘That is a pursuit which within 
historical limits the Chinese follow with enthusiasm 
Every one who possesses any pretensions to culture, and 
who can afford to indulge the inclination, collects all that 1s 
old fiom cracked china to coms So prevalent is this taste, 
and so keen 1s the competition for objects bearing the 
stamp of age, that a flourishing trade, such as rivals the 
celebrated traffic in “ antiquities” carried on at Jerusalem, 
exists in fabiicated antiques for the benefit of inexpe- 
rienced native collectors and foreign purchasers But 
natural antiquities are, speaking generally, left unnoticed, 
or if thought of for a moment aie hastily explained by 
random conjectures Topsy’s celebrated explanation of 
her existence 1s about on a par with the guesses which 
are hazarded by the most learned Chinamen to account 
for palzontological phenomena Science has always a 
borderland of unsolved questions, but in China this 
borderland exceeds in extent the teiritory of &now- 
ledge in the possession of the people They have no apti- 
tude for palzontology, and few writers make any reference 
toıt Among the rare exceptions to this rule ıs Ch’én 
Kwah of the Sung Dynasty (a D 960-1127), who, in an 
interesting work entitled “ Notes from a Dreamy Valley,” 
has collected 4 number of facts on natural antiquities as 
well as on other matters His knowledge 1s not deep, 
but when we remember that Voltaire accounted for the 
presence of marine shells on the top of the Alps by sup- 
posing that pilgrims in the Middle Ages had dropped 
thera on the way to Rome, a great deal may be forgiven 
a Chinese writer of the eleventh century 
The Chinese have so completely lost sight of thg possi- 
bility of the existence ın China of any civilisation but 
their own that when they meet with traces of earlier 
man they attribute them either to blind chance of to 
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supernatural causes In this way when Ch'én Kwah met 
in the course of his investigations with flint and bronze 
implements he at once adopted the common opinion of 
his countrymen, which is the same as that which was 
prevalent in Europe a couple of centuries ago, that they 
were thunderbolts shot down by the God of Thunder in 
the explosions of his wiath In confirmation of this 
theory Ch'én states that though these implements are 
found all over the country they are more plentiful in dıs- 
tricts, such as Lui-chow ın the province of Canton, where 
thunderstorms are more than usually prevalent Ir shape, 
he tells us, they resemble axes, knives, small hammers 
several pounds in weight, skewers or nails, and other 
pointed implements In colour they vary, some being 
yellow, some green, and some black Some of the axe- 
shaped stones are bored with two holes, but the majority 
aie not pierced, and implements of the same shape are 
found in bronze and iron. 

Speaking within his own knowledge he only descrikes 
the circumstances of the discovery of two stone axes, both 
of which he tells us were foind beneath trees In one 
case, at Sin-chow, in Hupeh, after a severe thunderstorm 
in which, like Prospe:o, the God of Thunder had 


“ rifted Jove's stout oak, 
With his own bolt," 


a stone axe was found at its roots, and on another occa” 
sion at Sui-chow, undei precisely simuar circumstances, 
a shepherd-lad found a ‘fire stone in the shape of an 
axe" As in the only two cases about which Ch’én 
speaks from peisonal knowledge the axes were found 
beneath trees, ıt 1s not unnatural to suppose that they are 
more frequently found in that position than elsewhere, 
and this becomes interesting when we find it stated by 
Mr Rivett Carnac in a valuable pape: published in 
vol lu of the Proceedings of the Bengal Branch of the 
Royal Asiatic Society that it ıs the custom in Central 
India for the finder of a stone axe or other stone imple- 
ment to place it “under tae village pipul tiee,” and some- 
times to sanctify 1t with a daub of red paint, and thus to 
constitute ıt a Mahadeo A somewhat similar pracéice 
exists, according to Chinese histouans, ın a country 
vaguely described as being to the west of the Yuh Pass 
in Chinese Tuikestan, where “thunder stones” when 
found are deposited in the temples May not this Indian 
practice have also been the custom of some ofthe aboriginal 
tubes of China? and may not the fact that in the two 1n- 
stances mentioned above the axes were found at the roots 
of uven trees be evidence of the antiquity of the custom, 
as in cases described by Mi Ruivett Carnac, m which 
the roots of the tiees and the surrounding soil had in 
course of years so completely grown over the axes that 
they could only be cut and dug out with difficulty? 

Stone atrow-heads do notseem to have come within 
Ch'én's range of observation, although from historical 
1eferences we know that they are to be met with in China 
In the “ Book of History, which 1s said to have been com- 
piled by Confucius, mention 1s made of tribute, consisting 
of iron, silver, steel, and stone arrow heads, having been 
presented to the Chinese Court by the tı bes on the Yellow 
River about the year 2200 BC The story 1s told also 
that on one occasion, as the Prince of Ch'én (495 BC ) 
was walking in the palace giounds, a bird fell dead at his 
feet, pierced thiough by a stone-headed arrow As the 
kind of bird was unknown to the prince and his courtiers, 
Confucius was called in to give his opinion upon ıt The 
bird he pronounced to be a species of spairow-hawk from 
Northern Tartary,and he explained t at the stone head 
which pointed the dart was simula: to that which Wu 
Wang (BC 1122) presented to his prince It appears 
also that stone ai10w-heads were used in ancient times as 
emblems of authority, and that they have very commonly 
been presented to sovereigns as objects of curiosity and 
value 


The biogiaphical dictionaries tell us that 1n course of 
his official duties Ch’én was called upon to direct exten- 
sive irrigating works, and no doubt the excavations and 
cuttings which he then superintended led him*to takes an 
interest in the fossil remains with which the country 
abounds On this subject he has many notes, In one 
he tells us that at a certain spot on the Yellow River, the 
banks having fallen away for a considerablg distance, a 
fossil bamboo grove was disclosed, a fact Which excited 
his surprise, as the district 1s not one in which bamboos 
grow at the present day, and he contrasts with this the 
fossil peach-stones, roots €f rushes, snakes and crabs, 
which are found at the Kin-hwa Mountain, all of which 
things are still indigenous in the neighbourhood At 
Tséh-chow in Shansi, he states, æ man, when digging a 
well, suddenly unearthed a ‘‘lizard resembling'a dragon ” 
At sight of the monster the man? fled in ferror, but ob- 
serving from a distance that it remained motionless, he 
ventured to return, when, to his 1elief, he found that it 
was petiified Philistine-like, his neighbours broke it to 
preces, and only one bit of it was preserved Another 
land of fossil has long been a puzzle to thé philosophers, 
from the great and wise emperor, K'ang-ht (1661-1720), 
downwards Adventurous travellers who have braved 
the northern frosts have fiom time to time brought back 
accounts of the mammoths which are found in the frozen 
cliffs of Siberia Deceived by a mistaken analogy, the 
Chinese wiseacres have artived at the conclusion that 
these monsters must be huge 1vo1y-producing rats, and, 
misinterpreting their continued preservation, have formed 
the opinton that darkness 1s necessary to their life, and 
that exposure to the outer air produces imstant death 
Their ivory 1s considered to be softer than elephant ivory, 
and in the hands of skilful chemists their ffesh 1s said to 
make up into a highly invigorating tonic 

Speaking of the neigitbourhood of the Loh River, Ch’én 
mentions the discovery of ancient Troglodyte dwellings 
in which were found coins, and 1n one case a stone chest 
bearing on the outside fine tracings of flowers, birds, and 
other objects On the lid were inscribed upwards of 
twenty characters, which were of such an archaic form 
that they were undecipherable But the contents were 
easily understood, and were at once recognised @s pieces 
of pure gold ° 

Constant mention is made by ®Ch’én of meteoric 
stones, which 1n popular 1magination aie said to assume 
various strange and uncanny forms Of the descen: of 
one such stone which fell in the province of Kiang-su 
in the year 1064, he gives certain particulars on the 
authonty of a Mrs Heu This lady, when in her garden 
one day, was startlel by an explosion like a peal of 

-thunder, and saw a large ''star nearly as big as the 
moon ” pass across the sky from south-east to south-west, 
and eventually fall within a few yards of the place where 
she was standing On going to the spot she observed a 
deep hole, at the bottom of which was the “star shining 
bughtly" By degrees the light died away, and even- 
tually at a depth of three feet she dug up a round stone 
of the size of a man’s fist, and of the weight and appear- 
ance of iron Altogether Ch’én’s work is well worthy of 
the study of those who can read Chinese and who are 
interested ın the palzontolozy of China 

ROBERT K DOUGLAS 





ON THE FORMATION OF STARCH IN 
LEAVES 


N a recent communication to the Ardecten des botan- 
asches Institut n Wurzburg (Bd 1u), Prof Sacks 
gives the results of his work during the past summer in 
connection with the above subject The investigations 
were made with the objeet of determining the formation 
and disappearance of starch in the“leaves of plants grow- 
ing 1n the open, and under normal eonditions of vegeta- 


April vo, 1884] 


NATURE 


553 





uon, and were carried on chiefly during the months of 
June, July, and August on a large number of Dicotyle- 
dons from various families Some twenty-two years ago 
Prof Saghs showed that the presence of starch in 
ciflorophyll grains can readily be dete ted by means of 
the now well-known todine test, a modification of whi.h 
was employed in these researthes 

If fresh green leaves are plunged into boiling water for 
ten minutegor so, certain soluble substances are extracted, 
but the starth and colouring matter of the chlorophyll 
grains remain in the still unbroken cells of the mesophy!! 
A short immersion in alcohol now removes the green 
colouring-mattet and certan? bodies soluble ın alcohol, 
leaving the starch behind in the colourless tissue The 
piesence of acids affe.ts the degree of whiteness of the 
decolorisgd leaf , an@ the decolorisation proceeds more 
rapidly in synlight or warm alcohol than ın the dark and 
cold ` Leaves of ZroS@o/um may be rendered completely 
white, like writing paper, in two or three minutes 

If the decolorised leaf be now placed in a strong solu- 
tion of 10dine 1n a'cohol, the presence or absence of starch 
may be demonstrated in a few minutes If no starch is 
present, the cellular tissue sumplv pre.ents the well-hnown 
yellow colour , if a large quantity of starch exists in the 
cells, the tissue appears blue-black, the venation appear- 
ing as a pale network in the dark ground Pater colours 
result 1f but little starch 1s present at the time of the 
experiment 

{t will readily be seen how useful the above method is 
for the purpose of demonstrating the absence of starch 
from etiolated leaves, the white voit ons of variegated 
foliage, &c , and the sequel shows that the method affords 
means of obtaining far more delicate results, without the 
trouble of agnicroscopic examination 

In the first place, the same leaf may be found to con- 
tain very different quantities of starch at different periods 
of the day, or according to the weather, and secondly, 
theencrease and decrease of the quantities of starch in a 
given leaf may be very rapid 

Sachs showed long ago that if a plant is placed in the 
daik, the starch disappears from the leaves, and it has 
also been known for some time that 1f a piece of tinfoil 15 
placed on a leaf, the covered portion forms no starch, 
although the parts exposed to light may become filled 
with that substange Moreover, Kraus showed how very 
rapidly starch can be formed in direct sunlight 

Sachs now demonstrates on a number of plants that 
the starch formed in the leaves during the day may 
disappear completely during the night, and that the leaves 
shown to be full of starch 1n the evening may be quite 
empty of starch next morning This depends upon the 
temperature and health of the plant, but occurs normally 
during the summer in plants growing in the open A 
large number of experiments are given in support of this, 
and showing how the rapidity and completion of the pro- 
cess depends upon the weather 

The experimental proof is very simple A leaf 1s 
halved loggitudinally at night, after a fine sunny day, and 
the excised half 1s shown to be filled with starch by the 
iodine test described the remaining half is tested early 
next morning, and shows at once if any material diminu- 
tion bas occurred during the night A simple and obv.ous 
modification of this experiment gives an idea of the 
quantity of starch formed between sunrise and sunset 
The half leaf tested before sunrise shows no trace of 
starch the other half, left on the plant duning the day, 
ıs found to become more and more filled with starch 
towards the afternoon 

Some curious results were arrived at as to the effect of 
glowing parts on the rapidity of the emptying of the 
leaves , some of these matters still require investigation 

Differences in the weight of leaves and 1n the intensity 
of the colour produged by the*iodine test, as well as some 
other observations, lead to a better understanding of a 

e 


fact already known generally, viz that the starch disap- 
pears from the leaves in the fcrm of glucoses, which 
travel by way of the vascular bundles into the stems, and 
thus pass to the places where they are used up in 
growth 

Some very telling observations vere made in this con- 
nection, and the dependence of the processes on tempera- 
ture again show forth clearly 

These results lead to the conclusion that the process 
of metamoiphosis into glucoses and translocation of the 
products of assimilation are also going on during day- 
light, though they are less evident, because more starch 
is then being formed and accumulated than 1s abstracted 
atthe time Moll proved that such ıs the case by expos- 
ing leaves to the sunlight, but 1n an atmosphere devoid 
of carbon dioxide , the starch already in the leaves disap- 
peared, and no more was formed to replace it Sachs 
repeited Moll's experiments, and proved the correctness 
of his conclusions by means of the lodine test Half 
leaves were shown to be full of starch , the companion 
halves were put into closed atmospheres, deprived of 
carbon dioxide by means of potassium hydrate, and 
exposed to sunlight In an hour the latter halves were 
tested, and found to be nearly emptied of stach Other 
experiments proved that depletion occurred in a few 
hours, the time depending on the temperature 

Further experiments demonstrate that the starch 
travels in the form of glucoses ın all the above cases , but 
itis not proved whether the metamorphosis 1s effected 
by forces ın the chlorophyll grains themselves, or by 
means of diastatic ferments 1n the cells of the leaf A 
few hints are here given show'ng a field for further 
research 

Perhaps the most ingenious part of the paper is that 
which now follows It is well known that Weber's 
patient and thorough researches on the energy of assimi- 
lation led to two important results, among others (1) 
that the quantity of starch formed by a certain area of 
leaf-surface in a certain time may be relatively very 
large, and (2) that different plants probably differ specifi- 
cally as to the quantities of starch formed in their leaves 
e Sachs proposes to apply his method to the solution of 
this question, ze how much starch ıs produced in, say, 
one square metre of leaf-surface by assimilation during, 
say, ten hours’ bright sunlight? The great difficulties in 
Weber’? researches were connected with tle enormous 
labour necessary to measure the leaf-surface accurately 

Sachs resolved the matter 1n a manner which we may 
summaitse thus —He cut off portions of large leaves 
found to be empty of starch, measured them 1apidly by 
laying them -on pieces of board cut to the size of one 
square metre, and killed, dried, and weighed the mea- 
sued portions very rapidly Certain precautions as to 
the area of fibro-vascular bundles, the possibilities of 
absorbing hygroscopic moisture, &c, may here be 
passed over Sup osing the:e portions of the leaves 
to be estimated in the moining, a quantity of the 
same leaves of equal area gathered in the evening was 
then compared, and the increase in weight gives the 
quantity of starch formed in the interval By weighing 
large areas, and fiequently, and by payirg attention to 
the times and other cirzumstances, a large number of 
results were obtained, showing that the quantities given 
by Weber, for instance, are within the mark, Cf course 
these results are rot absolute Starch 1s Leing changed 
into glucose, and passing away during the Cay, and some 
must be burnt off in respuation, moreover a certain 
minute quantity of mineral ash should be allowed for Of 
course, 1t 1s an assumption that equal areas of mesophyll 
of the same leaves contain approximately the same 
amount of substance nevertheless, if a large number 
of experiments are made, the error ıs probably, small 

Experiments were made to show both the quantities of 
starch which disappear during the night and the quanti- 
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ties formed during the day A few of the numbers may 
be given In Helanthus, 964 grms of starch disap- 
peared in ten hours from one square metre of leaf- 
surface 

In the same plant 9°14 grms were formed in the same 
time by the same area of leaf-surface 

In another case Hehanthus was used, but the leaves 
were removed from the stem to prevent the passage back 
of the starch from the mesophyll into the stems 

A square metre was found to produce staich at the 
rate of 1 648 grms per hour ` 

By combining his experimental results and taking note 
of all the circumstances, Sachs concludes that twenty to 
twenty-five grms of starch per day may be produced by 
one square metre of leaf-surface as an ordinary occur- 
rence, and these numbers are not only not excessive, but 
experiments show that there are plants which produce 
much more than those investigated here 

Some remarkably interesting and important results 
follow from the consideration of these experimental data® 

They explain why plants are so vigorous during warm 
nights following upon hot bright days. The more readily 
the products of assimilation (formed m large quantities 
during the day) can pass into the giowing organs, the 
better these are nourished, and so forth 

Leaves used for fodder, &c, must differ in nutritive 
value to a very great extent if their starchy contents vary 
so largely during the day and night ıt thus becomes of 
primary importance whethei such leaves are gathered in 
the morning or the evening ın cold or warm weather, &c 
The same applies to Tobacco and Tea, &c It must make 
a vast difference to the smoker whether his tobacco 
abounds in carbohydrates or 1s relatively richer in the 
alkaloids It appears that tobacco ıs habitually cropped 
in the morning 1n some countries, a fact which suggests 
that experience has already shown that a difference in 
the quality exists , 1t will be interesting to inquire further 
into these matters 

Sachs’s results will also materially affect the physiologi- 
cal value of the analyses of leaves Some of us know 
how great are the variations met with in analyses of 
the ash contents of leaves of the same plant It is clea? 
that, in addition to the age of the leaf, the soil, manure, &c , 
it 1s important to know the amount of starch present It 
cannot but happen that the mineral matters ebb and flow 
as wellas the starch The analyses of leaves will also 
be more valuable for the puiposes of physiology if the 
numbers are stated, not in simp.e percentages, but in 
terms of one square metre of the leaf-surface 

The above brief summary of the results obtained by 
Prof Sachs by no means does justice to the beauty of 
his methods, and the masterly way in which they were 
carried out 1t must be admitted by all who understand 
the value and importance of this work that 1t is worthy of 
the great pioneer of vegetable physiology Moreover, it 
suggests several matters which require further investiga- 
tion, and would no doubt yield valuable results to those 
fortunate enough to have a botanical garden at hand 

H MARSHALL WARD 
Botanical Laboratory, Owens College 





TELEPHONY AND TELEGRAPHY ON THE 
SAME WIRES SIMULTANEOUSLY 


FOR the last eighteen months a system hae been in 
active operation in Be.gium whereby the ordinary 
telegraph wires are used to convey telephonic communi- 
cations at the same time that they are being employed in 
their ordinary work of transmitting telegraphic messages 
This system, the invention of M Van Rysselbeighe, whose 
previous devices for diminishing the evil effects of induc- 
tion in theetelephone service will be remembered, has 
lately been described in the Journal Télégraphigue of 
Berne ky M J Banneux of the Belgian Telegraph De- | 


partment Our information is derived from this article 
and from others by M. Hospitalier 

The method previously adopted by Van Rysselberghe, 
to prevent induction from taking place between the tele- 
graph wires and those running parallel to them used for 
telephone work, was briefly, as follows —The system of 
sending the dots and dash&s of the code—usudily done 
by depressing and raising a key which suddenly turns on 
the current and then suddenly turns it off—gffis modified 
so that the current should rise gradually and fall gradually 
1n its strength by the introduction of suitable resistances 
These were introduced into fhe circuit at the moment of 
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closing or opening by a simple automatic afrangement 
worked exactly as before by a key The result of the 
gradual opening and gradual closing of the circuit was 
that the current attained its full strength gradually instead 
of suddenly, and died away also gradually And as m- 
duction from one wire to anothe: depends not on «he 
strength of the current, but on the rate at which the 
strength changes, this very simple modification had the 
effect of suppressing induction Later Van Rysselberghe 
changed these arrangements for the still simpler device 
of introducing permanently into the circuit either con- 
densers or else electromagnets having a high coefficient 
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of selfinduction These, as ıs well known to all tele- 
graphic engineers, retard the rise or fall of an electric 
cuirent , they fulfil the conditions required lor the working 
of Van Rysselbeighe's method better than any other 
device 

Having got tbus far in his devicesfor destroying mduc- 
tion from one line to another, Van Rysselberghe saw that, 
as an immediate consequence, 1t might be concluded that, 
1f the telegraphic currents were thus modified and 
giaduated so that they produced go induction in a neigh- 
bouring telephone line, they,would produce no sound in 
the telephone if that instrument were “self joined up in 
the telegraph line And such was fourd to be the case 
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Why this 1s so will be more readily comprehended if ıt 
be remembered that a telephone 1s sensitive to the changes 
in the strength of the current if those changes occur with 
a frequency of some hundreds or in some cases thousands 
of times fer second On the other hand, currents vibrating 
with such rapidity as this are utterly incompetent to affect 
the moging parts of telegrapfhic instruments, which cannot 
at the most be worked so as to give more than 200 to 800 
separate sggnals per ziuute 

The simplest arrangement for carrying out this method 
is shown in Fig 1, which illustrates the arrangements at 
one end of a line M is athe Morse key for sending 
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messages? and 1s shown as in its position of rest for 
receiving. e The cuitents airiving from the line pass first 
through a “ graduating” electiomagnet, E,, of about 500 
ohms resistance, then thiough the key, thence through 
the electiomagnet R of the receiving Morse instiument, 
areal so to the earth A condenser, C, of 2 microfarads 
capacity 1s also introduced between the key and earth 
There ıs a second ‘ giaduating” electromagnet, E,, of 
500 ohms resistance intioduced between the sending 
battery B and the key. When the key M 1s depiessed in 
ordento send a signal, the current from the battery must 
charge the condenser C, and must magnetise the cores of 
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cluding transmitter, battery, induction-coil, and 1eceiver 
or 1eceivers, may be substituted And if a shunt, S, of 
500 ohms placed across the circuit makes no difference to 
the talking in the telephones because of the interposition 
of the separating condenser C, it will readily be under- 
stood that a telegraphic system propeily "graduated," 
and having also a resistance of 500 ohms, will not affect 
the telephones if interposed in the place of S This 
arrangement is shown in Fig 3, where the “ graduated” 
telegraph-set from Fig 1 1s intercalated into the tele- 
phonic system of Fig 2, so that both work simultaneously, 
but independentlf, through a single line The combined 
. 








the two electromagnets E, and Es, and 1s thereby retarded 
in rising to its full strength Consequently no sound is 
heard in a telephone, T, inserted in the line-circuit 
Neither the currents which start from one end nor those 
which start from the other will affect the telephones 
inserted ın the line And, 1f these currents do not affect 
telephones in the actual line, it 15 clear that they will not 
affect telephones in neighbouring lines Also the tele- 
phones so inserted in the main line might be used for 
speaking to one another, though the arrangement of the 
telephones ın the same actual line would be inconvenient 
Accordingly M Van Rysselberghe has devised a further 
modification in which a separate branch taken from the 
telegraph line 1s made available for the telephone service 
To understand this matter one other fact must be ex- 
plained Telephonic conversation can be carried on 
even though the actual metallic communication be severed 
by the inseition of a condenser Indeed, in quite the 
early days of the Bell telephone, an operator in the 
estates used a condenser in the telegraph line to enable 
him to talk through the wire Ifa telephonic set at T, 
(Fig 2) communicate through the line to a distant station, 
Ts, through a condenser, C, of a capacity of half a micro- 
farad, conversation 1s still perfectly audible provided the 
telephonic system 1s one that acts by induction cur- 
rents And since in this case the interposition of the 
condenser prevents any continuous flow of current 
through the line, no perceptible weakening will be felt 
if a shunt, S, of as high a resistance as 500 ohms and of 
geat electro-magnetic rigidity,that isto say, having a high 
coefficient of self-induction, be placed acioss the circuit 
from line to earth In this, as well as 1n the other figures, 
the telephones indicated are of the Bell pattern, and if 
set up as shown 1n Fig 2, without any battery, would be 
used both as transmitter and receiver on Bell’s original 
plan But as a matter of fact any ordinary telephone 
might be used In practice the Bell telephone is not 
advantageous as a transmitter, and has been abandoned 
except for receiving , the Blake, Ader, or some other modi- 
fication of the microphone being used 1n conjunction with 
a separate battery To avoid complication in the draw- 
engs, howevei, the simplest case 1s taken And it must 
be understood that instead of the single instrument shown 
at T; or T; a complete set of telephonic instruments 1n- 
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system at each end of the line will then consist of the 
telephone-set Tı, the telegraph instruments (comprising 
battery Bj, key Mj, and Morse 1eceivei R;), the “ graduat- 
ing” elecéromagnets E, and Eg the “graduating” con- 
denser Cı, and the f* separating" condenser C, It was 
found by actual experiments that the same arrangement 
was good for lines varying f10m 28 to 200 miles in length 
A single wne between Brussels, Ghent, and Ostend is 
now regularly employed for transmission by telegraph of 
the ordinary messages and of the telemeteorographic 
signals between the two observatories at ehose places, 
and by telephone of verbal simultaneous correspondence 


z 


559 


NATURE 


[April 10,1884 





for one of the Ghent newspapers A still more interesting | land 1s conspicuous by hei absence 


arrangement is possible, and is indicated in Fig 4 Here 
a separating condenser 1s introducec at the intei mediate 
station at Ghent between earth and the line, which 1s 
thereby cut into two independent sections for telephonic 
purposes, whilst remain ng foi telegraphic purposes a 
single undivided line between Brussels and Ostend 
Brussels can telegraph to Ostend, or Ostend to Brussels, 
and at the same time the wire can be used to telephone 
between. Ghent and Ostend, or between Ghent and 
Brussels, or both sections may be simultaneously used 

It would appear then that M Var Rysselberyke has 
made an advance of veiy extraordi«ary merit in devising 
these combinations We have seen in recent years how 
duplex telegraphy «upersedel sinzle working, only to be 
1n turn superseded by the quadruplex system Multiplex 
telegraphy of various kinds has been actively pursued, but 
chiefly on the other side of the Atlantic rather than in 
this country, where our fast-speed automatic system has 
proved quite adequate hitherto Whether we shall seo 
the adoption in the United Kingdom of Van Ryssel- 
berghe's system 1s, however, by no means certain The 
essence of it consists in retarding the telegraphic signals 
to a degree quite incompatible with the fast-speed auto- 
matic transmission of telegraphic messages in which our 
Post Office system excels We are not likely to spoil 
our telegraphic system for the sake of simultaneous tele- 
phony, unless there 1s something to be gained of much 
greater advantage than as vet appears 





NOTES 

WE are pleased to be able to announce that Piof Flower’s 
title 1s to be ** Director” of the Natural History Museum, South 
Kensington, not ** Supeuintendent," as Prof Owen was styled 
According to the Civil Service Estimates for the present financial 
year his staff consists of four keepers of departments (Botany, 
Geology, Mmeralogy, and Zoology), two assistant keepers 
(Geology and Zoology), eleven first-class assistants, and fourteen 
second-class assistants Large as this number may seem, it 1s 
notorious that ın the Zoological Department at least a considem 
able reinforcement 1s required before the work can be expected 
to be efficiently performed 


WE regret to learn from the Times that M Dumas, the venei- 
able Secrétane perretuel of the Academy of Sciences, 1s lying in 
a critical state at Cannes 


Pore Lro XIII has erected at his own expense at Carpinetc- 
Romano, his native city, a meteorological observatory It has 
been placed at the top of the castle of the Pecci family The 
directorship of this establishment, which will be one of the most 
important in the whole Italian system, has been given to Count 
Lodovico 


WE are pleased to receive the first official publication issued 
from the Hong Kong Observatory by Dr Doberck, giving the 
results of observations dung the month of January We are 
sure the establishment of this institution will be of the greatest 
service both to navigation and to science 


THE first International Ornithological Congiess ever held was on 
Monday festively maugurated at Vienna by its patron, the Crown 
Prnce Rudolph—himself a noted ornithologist In his open.ng 
speech, the Prince dwelt upon the great impoitange of those 
studies in natural history which characterise this century, a 
remark which was doubtless meant as a reply to the vehement 
attacks on modern science recently made by the Clerical Deputy 
Greuter ın the Austrian Parliament Germany and Austria 
have sent hither all their ointthological celebrities , but the 
Congress also includes delegates from the Russian and French 
Governments? and members from Switzerland, Holland, and 


Sweden Even Siam and Japan are represented, while Eng- 
* 
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The Congress began its 
deliberations with the quest on of International Protective Legis- 
lation fo. Birds 
ial e 
THL sixth Archeological Congress will be held at Odessa 


from August 27 to September 1 > 


A SOMEWHAT novel feature 1n connection with the Inter- 
national Health Exhibition this year will be the esfblishment of 
a hbraiy and ieadingaoom, a home for which the executive 
council have assigned in a large double 100m 1n the Albert Hall, 
overloohing the conseivatory Steps have been taken to secme 
a 1epresentatrve collection of works on vital statistics , of reports 
and regulations ielating. to public health, of 1egulations with 
reference to injurious tiades and of Works thereow, and of 
ieports, statist.cs, and othe: works on the scienceef education 
Foreign powers have been invited to lend then cooperation 13 
this effoit to create an international hbiaxy of works of reference 
bearing on the two divisions of the Exhibition, and several 
responses have aheady been ieceived India and the Colonies 
have also been asked to contuibute towards the same end Pub- 
lishers and authois have hkewise been invited to forwaid copies 
of then works In addition to the hbiary of ieference, there 
will be a reading-100m, to which the curent numbers of periodical 
pubhcations of a sanitary or educational character will be ad- 
mitted All books and periodicals sent to the library and reading- 
room will, unde ceitain regulations, be arranged for the use of 
visitors, and not merely for exhibition ‘The books will be sub- 
mitted to the jmors, and a full catalogue will be issued All 
parcels fo. the libiary and 1eading-room should be addressed, 
carriage paid, to the Secretary of the Library Sup-Committee, 
Royal Albet Hall, London, S W The following handbooks 
are being wiitten in connection with the Exhibition. —‘‘ Healthy 
Villages " (illustrated), by H W Acland,CB,MD,FRS, 
“Healthy Bed-Rooms and Nurseries, mcluding the Lynfran 
Room,” by Mis Gladstone, ‘Healthy and Unhealthy Houses 
in Town and Country” (illustrated), by Mr W Eassie, CE, 
with an appendix by M: Rogeis Field, C E , ** Healthy Funi- 
ture and Decoration” (illushated), by Mr R W Eds FSA , 
** Healthy Schools,” by Mi Charles Paget, MRCS , ‘Health 
in Workshops, by Mı J B Lakeman, ‘‘ Manual of Heating, 
Lighting, and Ventilation” (illustrated), 9by Capt Douglas 
Galton, CB, FRS , ‘ Food,” by Mr A W Blyth, 
MRCS , 'Prunciples of Cookery,” by Mr Septimus Berd- 
moie , ** Food and Cookery foi Infants and Invalids," by Miss 
Wood, with a pieface by R B Cheadl; MD,FRCP, 
“Drinks, Alcoholic,” by John L W  Thudichum MD, 
FRCP , *Dimks, Non-Alcohohc and Aerated,” by John 
Attfield, Ph D, F RS , “ Fruits of all Countries ” (illustrated), 
by Mi W 1 Thiselton Dyer MA, CMG , ‘Condiments, 
including Salt,” by the Rev J J Manley, M A , *' Legal Obh- 
gations in respect to Dwellings of the Pom,” by Mr, Hany 
Duff, M A, Barusteg-at-Law, with a preface by Mr Aithur 
Cohen, QC, MP , ‘Moal Obligations of the Householder, 
including the Sanitary Cae of his House,” by G V Poore, 
MD,FRCP , ‘Laboratory Gude to Public Health Inves- 
tigation” (illustrated), by W W Cheyne, F RCS, and W. 
H Corfield, MD, FRCP, MA , “Physiology of Diges- 
tion and the Digestive Organs,” by Piof Arthur Gamgee, 
F RS , “Fermentation,” by Dr Duclaux, with a preface by 
M Louis Pastem, Membie de Institut, ‘Spread of Infection,” 
by Mi Shirley F Muphy, ‘‘Fnes and Fne Bugades” (illus- 
trated), by Capt Eye M Shaw, C B , ‘‘Scavengeiing and 
other such Work in Large Cites," by Mi Booth Scott, 
** Athletics," Part I (illustrated), by the Rev E Warre,M A , 
“ Athletics," Part II, bẹ the Hon * E Lyttleton, M A, and 
Mr Gerard F Cobb, M A , ‘*Dress in reation to Health and 
Climate" (illustrated), by Mr E W Godvgn, FSA , “The 
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.Ambulance" (ilustrated), by Surgeon-Majo. Evatt, MD, 
AMD , “The Influence of Schools of Ait on Manufacturing 
Industry,” by John Sparkes, ‘Ihe Homes of the Poor,” 
(authgr not ye! settled) 


LADY SIEMENS has placed at thg disposal of the Council of 
the Society 9f Arts a sum of 207 ; to provide a puize, to be called 
the Siemens Prye, to be offered for the best application of gas 
to heating and | pe dwellings (Class 24 1n the International 
Health Exhibition) ‘Lhe puze will consist of a gold medal or 
207 , and will be awarded under the same conditions as the prizes 
announced in the Yous sal of the Srety of Arts of the 14th inst 


THE Senkenberg Natmal History Society at Frankfort has 
had a legacy gf 40,0007 left to it by the late Countess Bose 


A HUMAN shif] has ju t Been discovered ın a bed of clay near 
T'odbaba in the neighbourhood of Prague A few days previously 
2 mammoth tusk was found m the «ame local: y The colour of 
the shull moves that it was lying m yellow diluvial loam Itis 
yemarkable on aceount of its very flat forehead and the thickened 
eyebrow bones, thus closely approaching the wel!-hnown Nean- 
dertbal skul. Its facial angle seems tu be even smaller than 
that of the latter, although an exact measurement is 1mpossible 
on account of the absence of part of the Jaw-bones Further 
details on the subJect'will be publi hed in the Tran actions of the 
Bohemian Academy of Sciences 


THE fist number has ju t been issued of a new Italian 
qaarterly, enutled Za Aucva Serenza, Rivista dell’ Istruzione 
Superiore, edited by Prof Enrico Caporali of Todi, Umbria 
As implied by thg title, the aim of this periodical 1s to popularise 
scientific sabjects, and to chronicle the progress of discovery in 
Italy and abroad The editor invites communications in the 
chief Emopean languages, and declares that his efforts will be 
mainly @rected to promoting the u sheatton of the sciences with 
a view to the ultimate constitution of an exact philosophy To 
the present number he contributes two spnited and learned 
papers on '' Modern Thought 1n Italy,” and on ‘The Pytha- 
gorical Formula of Cosmic Evolution” The appearance of such 
a publicatidh in a small provincial town 1s itself a striking illus- 
tration of the general jevival of serious studies srice the esta- 
blishmeut of poli wal unity in Italy 


THE much discussed question as to the purification of water in 
rivers ‘‘by itself,” that ıs, by the mere fact of its motion, seems 
to have entered into a new phase Dr Pehl, at St Petersburg, 
has recently made a senes of bactei1oscopic measmements on the 
waters of the capital, which are summed up in the last issue of 
the Journal of the Russian Chemical Society The water of the 
Neva itself appears to be very poor in bacteria, namely, 300 
germs in a cubic centimetre After heavy rams this number 
rises to 4500, and to 6500 during the thawing of the rve The 
canals of St Petersburg, on the contrary, sre infected with 
bacteria, their number reaching 110,000 m a cubic centimetre, 
even dung good weathe: The same is tive with regard 
to the conduits of watei for the supply of the city — While its 
chemical composition hardly differs fiom that of the Neva (by 
which they are supplied), the number of bacteria 1eaches 70,000, 
against 300 in the w&ter freely taken from the nver, and the 
worst water was found in the chief conduit, although all details 
of sts constiuction are the same as in the secondary conduits 
Dr Pehl explains this anomaly by the rapidity of the motion of 
water, and he has made direct expeiiments in order to asceitain 
that In fact, when water was brought into 1apid motion for an 
hour, by means of a centrifugal machine, the number of deve- 
loping germs was reduced by go per cent “Further experiments 
will show if this destruction of germs is due to the motion of 
the mass of water, or toymolecular motion The germs, among 


which Dr Pehl distinguishes eight species, are not killed by 1m- 
mersion mto snow As the snow begins to fall it bugs down a 
gieat number of germs, which number iapidly dimmuishes (from 
312 to 52 afte: a three hous’ fall of snow, on January 21, 1884), 
while then number on the surface of the snow Increases, perhaps in 
consequence of the evaporation of snow or of the condensation 
of vapour on its sm face 


IT 1s proposed, Scrence states, to establish a monthly American 
Meteorological Journal Tt will begin with from twenty-foui to 
thirty-two octavo pages, and will be enlarged as rapidly as 1s 
justified by the support given it 1he fist number will probably 
appear about Mayr It will be published in Detiait by Ds 
W H Bur, and edited by Dio MW Harrington of Ann 
Arbor 


IT is stated that the eaithquales of March 25 i Southern 
Huggaiy were also severely felt at Essegg, at Winkowze, and at 
Funfxirchen At Djakovar many hovses were injured Another 
earthquaxe was remarked at*Ischia on March 28 The shock 
was but a slight one and of short dmation 


From the Report for 1883 of the Glasgow Museum we see 
that 1t had 223,129 visitors dung the year There were Jarge 
additions to the Natural History Department during the year 


WE have already noticed M Erkeit's anthropological mea- 
surements in the Caucasus He publishes now in the Zzvest:a of 
the Tifhs Geographical Society (vol vm ) his furthe: measurements 
and conclusions ‘he different nationalities appea as follows 
with iegard to their cephalic indexes —Only the Aderbayan 
Tartars aie mesocephalic (79 4), all others being brachycephalic, 
the indexes being 80 9 with the Kalmuchs, 81 4 with the Ossetsy 
819 with the Adighe and Chechenes, 83 2 with the Little- 
Russians, 83 7 with the Georgians, and 85 6 with the Armenians 
A hugh index was found for the Lezghines, but the number of 
measurements was only tree As to the height of the skull the 
Aderbayan [aitars have the highest and longest heads, the 
Armenians the shortest and highest (71 1) , the Kalmucks the 
longest but lowest (62 o), while the Little-Russians, the Adighe, 
and the Georgians afford intermediate types, the heights of then 
skulls varying from 67 6 to 667 All the above nationalities 
have relatively low and broad or chamaprosopons faces, there 
being, nowever, a numbei of individuals with long ot lepto- 
prosopous faces, especially among the Tartars In connection 
with the above ıt may be worth noticing the measurements of M 
Chantre of Lyons, published in the Buletin de la Société 
d'An'hrogolozie ae Lyon for 1883 It results from his measure- 
ments made on 137 Kuid men and 21 women, that their cephalic 
index 1s 8r4 , they aie thus biachycephalous, and sometimes 
mesaticephalous The index increases with those Kurds who 
live close by Aimenrans, and decieases with those who hve close 
by Bedouins Altogether the memoir of M Chantre (** Apergu 
sur les caractères ethniques des Ansharés et des Keurdes”) 15 
an important addition to our knowledge of Kurdistan, as well as 
his second memon, published ın the same serial, on the Stone 
and Bronze Ages in Western Asia, Syria, Mesopotamia, Kurdistan, 
and the Caucasus 


Ir appears from the Caucasian Zvesta that the Russian Amu- 
daria Expedition has arrived at the following conclusions .—The 
I han bianch of the delta of the Amu could be ea sly made 
navigable, as to the posubihty of bringing the water of the 
Amu to the Caspian, General Gtukhovshy’s Commission. does 
not yet give a definite answer, but it con-iders 1t most probable 
The mamense and deep depression of Sary-kamy-h could be 
turned by the canal, the necessary inclination of leve? exists ; 
and the immense desert west of Khiva could be irrigated without 
» ffficulty and without loss to the oasıs of Khiva. e 
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IN the lette: signed “O S" Plast week (p 525), unde 
the heading ‘‘ Remarkable Sunsets,” the French term should be 
pelure d'oignon and not zeluie 


THE additions to the Zoological Society's Gardens duiing the 
past week include a Macaque Monkey (Jacaeus cynsmoleus d) 
fiom India, presented by Mrs F Mortimei, two Secietaiy 
Vultures (Ser gentarius reptilivorus) fiom South Afiica, presented 
by the Rev G H R Fisk, CMZS , a Blue-and-Yellow 
Macaw (Ara ararauna) fiom South Ameca, presented by M: 
H W Kingdom , two Common Peafowls {Pavo crisia*us & 9) 
fom India, presented by Mi R F J Cobbett Allen, a 
Common Viper (Vipera berus, black variety) from Hampshne, 
piesented by Lord Londesborough, F Z S , a Yaguarundi Cat 
(Feus yaguarundt) from South America, a Leuhdorf’s Deer 
(Cervus leuhdorfi 6) fiom Amooiland, two Jaidine's Paiiots 
(Peocephalus pultelmt) fiom West Africa, three Rhinoceros 
Hornbills (Zerceros rhinoceros á 9 9 ) from the Malay Peninsula, 
two Nepal Hornbills (Aceros nepalensis 6 d), a Green Céchoa 
(Cochoa viridis), two Nepal Tree Pies (De drocitta nepalensis), a 
Gray-headed Thrush (Turdus castanea) fiom Nepal, tuee Bionze 
Fruit Pigeons (Cardophaga enea), two White-breasted Gallinules 
(Gallinela phanicura) fiom India, two White-backed Pigeons 
(Columba deuconota) fiom the Himalayas, seven Waxwings 
(Ampelts gars ulus), two Proteus (Proteus angunus), European, 
purchased , a Lucian’s Parakeet (7al@os nts luciat) fiom China, 
a Geoffroy's Dove (Perzstera geoffiou 3} fiom Biazil, received in 
exchange 





OUR ASTRONOMICAL COLUMN 


COMET 1884 a —The comet notifiec by telegram fiom Mi 
Ellery as having been discovered in the constellation Grus, 
appears to have been detected by Mi Ross, a young amateu 
astronomer residing at Elste:wick, near Melbouine, on January 
7 Observations were commenced at Melbourne on January I2, 
and were continued to February 4, when the comet had become 
very faint The positions, as fist communicated to the 
Ast; onomische Nachrichten, contained moie than one obvious 
erior, and generally (according to a ccmparison made hy Dr 
Kieutz with an orbit since 1eceived from Melbouine) appear to 
be stiangely maccmate, a ciicumstance that will probably have 
caused useless expenditure of time to computers We subjoin 
the Melbourne oibit with one calculated by Mi Hind from the 
observations on January I2 and 28 and February 4, as they aie 
punted in Astron Nach., No 2579 — 


Melbourne 
Perthelion passage, 1383, Dec 25 7838 Melb M T 


4 


Hind 
Dec 25 4998G M T 


Longitude of perihelion 12 5 I5 55 124 144 

” ,, ascending node 265 I2 I5 265 56 5 
Inchnation 64. 53 16 64 59 7 
Log pezihelion distance 9 502384 9 51838 


Motion—Retrogiade 


Itis to be 1emaiked that Dr  Kieutz, calculating fiom the 
Melbourne orbit, does not reproduce the extieme positions stated 
to have been employed in 1ts computation 


VARIABLE S1ars—On comparing the late Piof Julius 
Schmidt's deteiminations of the times of minima of 442e7/ m 
1883 with the formula given by Piof Schonfeld in h.s second 
catalogue of variable stais, 1t will be fourd that, by a mean of the 
observations between August 14 and Decembei 4, the foimula 
gives the minimum too late by fifty-eight minutes The mean 
annual eirois for the penod 1876-83 have shown miegulanty, 
but the separate results within the same year diffe consideiably 

Mr Baxendell has worked out new elements foi R Autetis 


from his own observations 1859-81 He finds fo.— 
Days 
Maximum Epooh 1866, Sept 1 3 + 186 71 E 
Mmimum Epoch 1870, Jan. 23 + 186631 


The mean interval fiom maximum to mimimum 1s 99 o days, and 
from mgnimum to maximum 87 7 days 


THE OBSERVATORY, CINCINNATI —The seventh pait of tne 
publications of this Observatory has appealed Parts 4, 5, and 
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6 were devoted by Mr Ormond Stone to the double-ste1 measures 
made with the 11-inch refactor in the yeas 1877-80 In thé 
new pait aie given the observations of comets ın the years 1880~ 
82, mcluding numerous physical observations as well as observa- 
tions fo position There 1s a compauson withe theory ,of the 
phenomena in the tail of the great comet of 1882 In a number 
of plates are illustrated the „telescopic and naked-eye appearance 
of the great comets of 188? and 1882 and of thesfist comet of 
the latte: year 

Mi H C Wilson is in temporary chage gf the Cincinnati 
Obseivatory, Mr Ormond Stone having been “appointed Profes- 
soi of Astronomy in the University of Vuginia, and Duector of 
the Leander McCormick Observatory - 


e 

THE * ASTRONOMISCHE GESELLSCHAFT ”—The fouith pat of 
the eigkteenth volume of the 77 ansactrons of this Society 1s issued 
It contains the proceedings at the meeting held ın Vienna 1n Sep- 
tember last and the usual ciitical notices of 1ecenf. astronomical 
publications , also 1epoits on the piogress of the zone-observa- 
tions fiom thnteen observatories "It was defided to hold the 
next meeting at Geneva in 1885, Piof Auwers was chosen 
president for the second time, with Piof Gyldén as vice-presi- 
dent, and Piofs Schonfeld and Seehge: (now at Munich) as 


secietanes 
* 





PHYSICAL NOTES 


THE transitionaesistance supposed by Poggendorff to exist 1n 
electrolytic cells between the surface of the electrode and that of 
the electrolyte 1n contact with it has lately been investigated 
with great care by Prof J Gordon Macgiego: in solutions of 
very pure zinc sulphate, using electrodes of amalgamated zinc 
The conclusion arrived at was that such a transition resistance, 
if it exists at all, 1s less than o 0125 of an ohm 


IN another piper which appears in the Zaansactions of the 
Royal Society of Canada Piof Macgregor desgribes an ingenious 
arrangement devised by him for measuring on Wheatstone's 
bridge the re istances of electrolytes He employs alteinate 
ctuurents produced by 4 iotating commutator inserted m the 
circuit of two Dantell’s cells, and in order to use with this 
anangenent an ordinary minoi-galvanometer, he 1efommutes 
the currents in the galvanometa: cucut by means of la second 
commutator rotating on the same axle as the first 


THE annual comversaziont of the Société de Physique, of Paris, 
will be held this year on April 15 and 17 1especttvely, the former 
being limited strictly to the members of the Sogety These 
meetings will, by the invitation of Admiral Mouches, be held in 
the Observatoire e 


A NOTE on Hall's effect was recently read "at a meeting of the 
Physical Society of London by Prof S P Thompson and Mr 
C C Starling, They find that when a large sheet of foil is used, 
and placed symmetrically in a concentiated field between pointed 
magnetic poles, so that the junctions and connections are quite 
outside the influence of the field, Hall’s effect 1s not produced 
They find, however, an alteration in the equipotential lines of 
the cutrent in the strip where it 1s magnetised, and have tiaced 
this effect to a change in the 1esistance — Stups of gold and tin 
show a deciease, strips of non a slight increase of resistance 
when subjected to a strong magnetic field 


ANOTHER paper on Hall's effect appears m the current number 
of the Your nal de Physique from the pen of M „Leduc In this 
article M Leduc draws a diagram of the equipotential lines, as, 
according to his ideas, they will be found to lie between the two 
**paiasitical" electrodes It does not appear whether he has 
verified his views by actual dete: minations of the position of the 
lines of equal potential 


ROWLAND'S famous experiment demogstrating the magnetic 
actton of electuc convection has been called in question by Dr. 
E Lecher of Vienna In Rowlands ougmal experiment the 
electrified 10tating disk was horizontal, and the magnetic needle, 
protected from electrostatic influences by being inclosed in c 
metallic case, was held over the disk at a point near the circum 
ference Dr Leche, in attempting to 1epeat the experiment 
placed the rotating disk 1n a vertical plane, its axis being hor: 
zontal , the magnet needle was placed parallel to the plane o 
the disk and in thë axis of its rotation in fact relatively as th: 
coil and needle of a Gaugain galvangmeter Disks of biass anc 
of pape -maché covered with graphite weie used, and charge 
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from a Holtz machine to potentials of about 5000 volts as mea- 
sured on an absolute electrometer The velocity of rotation 
was about 200 revolutions per second ‘The astatised needle 
was protected within a metal case, and was observed 1n the usual 
way by a mirror No deflection was obseived either when the 
disk was still or when it rotated Dr Lecher intends to repeat 
Rowland's experiment with the origillal horizontal disposition of 
the disk 


Dr Lecuer gas alo made anothe experiment of great 
interest A ray of light was divided, as in. many experiments 
on interference, into two parts, which, after passing through two 
parallel glass troughs, were caused to reunite, giving the usual 
interference-bands The Loughs coMtamed strong solutions of 
nitrate of silver, By means of electrodes of silver an electric 
current of 6 amperes strength was carried in opposite directions 
along the troughs so that n ene trough the current flowed wz% 
the light, and ih the other against it But in no case was any 
displacement of the fringes eobserved Dr Lecher concludes 
that the velocity of ght 15 not influenced by a current flowing 
through the medium, 


Dr Lrcnuxnhas made a thud and still more interesting ex- 
periment, attended, however, like the preceding, with a negative 
result This was ah attempt to prove whether Faraday’s famous 
experiment of rotating the plane of polarration by an electric 
current could be inverted He has attempted to generate cur- 
1ents by rotating the plane of polarisation of hght The arrange- 
ment was as follows —A 1ay of plane-polazised light was sent 
through the interior of two powerful helices of wire situated at 
some distance from one anothe: T: rough the fust of these a 
powerful alternate current was sent, which impressed upon the 
ray a rapid oscillation of its plane of polarisation The second 
helix was connected to a sensitive receiving telephone in the 
hope that sounds might therein be heard, as would be the case 1 
the rapid rotations in the plane of polausaton of the ray were 
capable of setting up currents ım the surrounding wire Abso- 
lutely nothing was; however, heard 





BACTERIA 


A vERY distinguished audience assemlled at the Parkes 
Mu:eum on Thursday evemng, Maich 27, to witness Mi 
Watson Cheyne’s demonstration of pathogenic micro organisms 
The chan was taken by Sir Joseph Lister, Bat After stating 
that the great group commonly called Bacteria might most con- 
veniently begubdivided into four classes—(1) Mictococct (round 
bodies) (2)eBacteria (small oval or rod-shaped bodies), (3) 
Bacllt (large 10d-shap bodies), and (4) Sprochete and 
Spinlla (rods spually twisted), and dwelling on the great variety 
as well as importance of the various parts played by this gieat 
group in the economy of nature, Mr Watson Cheyne demon 
strated numerous micro photogiaphs taken by Di Robeit Koch, 
aswell as some drawings by means of a limelight apparatus 
He observed that great differences existed among the various 
bacteria 1n then behaviour towards the human body some could 
be injected without causing any injury, others could not grow in 
the living body, but could develop in dead portions of tsue and 
the secretions of wounds, giving 11se to poisonous products "The 
true pathogenic organisms were able to attack the livmg body 
and multiply in it, they meluded the organisms w hich found 
entrance though some weund, giving 11 e to the traumatic 1n- 
fective diseases, and others which could obtain éhtrance without 
observable wound Further, certain crganisms, such as the B 
anthracis, were capable of growing outude the body in dead 
organic substance, while others, such as the B tuberculoses, wee 
apparently only capable of development in the lhymg organism 
or under artificial conditions which reproduced to some degree 
those existing in the tissues of warm-blooded animals, tnough 
capable of long retaming their vitalityin thedty state Waith 1e- 
zard to the traumatic infective diseases, he thought that the most 
ibsolute proof had been furnished that the bacteria found 1n them, 
ind nothing el-e, were the causes of these diseases To establish 
mcha proposition it was necessary that an organism of a definite 
‘orm and with definite characteristics should always be found m 
he blood or in the affected yat ‘The blood or the affected part 
when inoculated into another animal of the same species must 
sroduce the same disease When the blood er the affected part 
yas inoculated on a suitable soil outsale the body, the micro- 
irganisms grew, and must be fhdefimtely propagated on similar soil 
Nhen m this manner the organisms had been separated from 


the remains of the materials 1n which they were embedded, their 
inoculation ın an animal must produce again the same disease, 
the same organisms being found m the diseased parts These 
conditions had now been fulfilled with regard to anthrax, septi- 
cemia of the mouse, erysipelas, tuberculosis, glanders, and 
acute pneumonia With regard to typhoid fever, relapsing 
fever, cholera, and ague, the evidence was very strong, but not 
conclusive Mr Watson Cheyne concluded by dwellug on the 
importance of surrounding circumstances, chiefly those summed 
up ın the phrase unhygien:c conditions, as concomitant causes of 
di ease by prepaiing the blood for the attacks of these micro- 
organisms 

The chairman, Sir Joseph Lister, dwelt upon the important 
fact that the organisms which produced particular diseases were 
only able to develop under veiy special conditions, mstancing 
the bacillus which caused septicaemia m the house mouse, but 
which was unable to produce any deleterious effect on the field 
mouse He thought this fact, which showed that the very 
shght difference in the blood of these two animals was sufficient 
to alte. the conditions favourable to the development of the 
bacte#ia, nught prove of very great interest, as 1t was possible to 
conceive that by the administration of some medicines, sufficient 
alteration might be produced in the blood of the human system 
to kill off or to prevent the development of any special bacteria 
on the first appearance of the symptoms of the disease in the 
patient Sic Joseph Lister concluded by refering at some length 
to the importance of Pasteur’s researches on modified virus 

Prof Humplny paid an eloquent tribute to the great work which 
Sir Joseph Lister had already achieved, and looked forward with 
a laige hope to the future of medicine 





THE STABILITY OF SHIPS 


PROFESSOR ELGAR has recently made two important 
contributions to this important question, the first was 
read before the Royal Scciety on March 13 last The main 
object of the paper was to exhibit the manner in which the 
-tabiity of a ship varies with changes of load and draught 
of water such as merchant steamers are hable to None 
of the properties possessed by a ship is more vital to her 
safety and efficiency than that of stability At the same 
time none 1s dependent for its existence and amount upon so 
many or such diverse and variable circumstances as 1t The 
stabilify of a ship, both as regatds moment and 1ange, 1s affected 
not only by the position of her centre of gravity, which largely 
depends upon stowage, but also by draught of watei If the 
centre of gravity be kept $xed 1n postion at various draughts of 
water, the stabilty will still vary very considerably with the 
diaught, and often in a manner that contains elements of 
dai get 

‘Lhe usual practice in mvestigating a shtp’s stability 1s to calcu 
late a curve of metacentres, and one or more curves of statility 
at certain fixed draughts of water and with given positions of 
centre of gravity The curve of metacentres gives the height at 
all draughts of water above which the centre of gravity cannot 
be raised without makmg the ship unstable when upught, and 
causing her to lie over more o1 less to one side The ordinates 
of the curve of stability represent the lengths of the righting 
arms, which, multrplied by the weight of the shtp, give the 
ughtng moments at all angles of inclination from the upright. 
‘The stability of numerous vessels, both of the Royal Navy and 
mercantile marme, have been inve tigated in this manner for 
cetan draughts of water, and a great amount of information 
obtained 1especting the variation of stability with inclination at 
such diaughts, and the angle at which the stability vanishes in 
many classes of ships The pecuhar dangers attaching to low 
freeboard, especially when associated with a high centre of 
gravity, bave been fully discussed aud made known 

Curves of stabilaty have been chiefly constructed for deep and 
moderate draughts, the character of the stability which 1s often 
to be found assouated with very light draught, appears to have 
lutherto escaped attention As a matter of fact, light draught 1s 
often as unfavou able to stability as*low fieeboard, and 1n some 
cases moreso The general opinions that have tul recently pre- 
vailed upon the subject appear to have been based upon a vague 
impres-ion that so long asa vessel has a high side out of water, 
and any metacentric height, she will have great righting moments 
at large angles of mchnation and a lage range of stability It 
was shown at the DapAwe inquiry, held by Sir E J Reed gn 
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July last, that these opimons largely prevailed and were 
erroneous 

Piof Elgar was callcd upon to male some investigati ns 1e- 
specting the stability possessed by the Daphne at the time of the 
disaster which happened to her, and (o give evidence respecting 
thesame He afteruards pointed out, in a letter to the Times 
of September 1 last, some of the considerations which obviou-ly 
apply to light diaught stability The first, which it appears had 
never before been stated, 1s that any homogeneous floating body 
which 15 symmetrical about the three puincipal axes at the centre 
of gravity—such as a rectangular prism or an ellipsoid—will 
have the same moment of stability at equal angles of inclination, 
whether floating at a light diaught with a small volume below 
water, or at a deep draught with a simi'ar volume above water 
For instance, if a hom geneous ptism of symmetrical cross- 
section 5 feet high float at a draught of r foot, ıt will then have 
precisely the same moment of stability at equal angles of 1nclina- 
tion, and consequently the same curve of stability throughout, as 
if i£ were loade 1— without altering the position of the centre of 
gravity—tillit had 4 feet draught of water, and 1 foat of free 
board Fiom this it follows that, in such elementary forms of 
floating bodies, hghtness of draught has the same cfect upon 
stability as lowness of fieeboard , aud if a low freeboard is un- 
favourable to stability, so also, and precisely to the same extent, 
as a correspondingly light diaught of water This proposition 
can be made still more genera), a. ıt applies to homogeneous 
bodies of any foim of cross-section which revolve about an 
horizontal axis fixed only in director From this may be 
deduced the results given by Atwood in his papers read before 
the Royal Society ın 1796 and 1798 respecting the positions. of 
equilibiuum. and other peculiarities connected with the stability 
of floating bodtes 

In considering the stability ofa ship at various draughts of water, 
and comparing st with that of the class of figures above cescribed, 
modifications 1equne to be made for the departure from sym- 
metry of form, and for the extent to which the vertical p sition 
of the centre of gravity diffeis from what ıt would be if the 
external surface inclosed a homogeneous volume Prof Elgar 
has done this with great fullness of detail in his paper, and 
shows, by means of curves, how the stability varies with diaught 
of water at con tant angles of inclinaton m various geo xetrical 
forms of floating bodies, and in a large passengei steamer of 
ordinary type. [he curve, thus dealt with are curves cf i1ghting 
moments, aud not meiely curves of lengths of righung arm 
The ordinary curve of stability 1s u ually made foi lengéhs of 
ughting arm, because the displacement is const nt, and the same 
curve therefore gives upon different scales, eithei lengths of 
ughting arm or tighting moment, In tbe vertical or cioss 
curves of stability, however, such as me now beipg dealt with, 
diaught, and therefore displacement, is one of the variable quan- 
tittes, and curves of righting moments are of a very different 
character from curves of righting arm Complete cress curves 
for a ship, from which ordinary curves of stability can imme- 
diately be obtained for any draught of wate: and position of 
centre of gravity, can be constructed in a few days with the aid 
of Amslei's mechanical integrator 

Piof. Elgar shows conclusively the nece sity in many cases of 
regarding the stability of a ship fiom the point of view of varia 
tion of righting moment with draught of water, the angle of 
inclination being constant, instead of fiom that of vauati n of 
uighting moment with angle of :nclnaton, the draught being 
constant, as ıs usually done , o1 rather of considering the sub- 
ject from both points of view insteal of almost exclusively fiom 
the latter He also shows that it 1s necessary to investigate, 
more fully than has formerly been done, the moment, and range 
of stability of ships and other structures that may be intended 
to float at very light diaughts of water 


Prof Elgar’s second pape: was 1ead last week at the meeting 
of the Institute of Naval Áichitects , its title was ** The Use of 
Stability Calculations in Regulating the Loading of Steamers ” 

The stability of ships, Prof Elgar went on to say, 1s a subject 
that has received. a considerable amount of theoretical mvestiga- 
tion during recent years The general characte: of the stability 
of certain classes of ships, and the cucumstances which affect it, 
have been largely ascertained and made known, while the 
methods of peifoiming the requisite calcu.ations—especially when 
large angles of inclination are being dealt with—have been 
greatly improved — Curves of stability have been constructed 

* 


and made public for numerous ships of varous classes, both foy 
war and mercant.le purposes 

The results of the investigations that have thus been made 
aie of great value to naval architects and men of science, and 
enable them to know much more respecting the ‘actual seability 
often possessed by ships than was possible with the imperfect 
data available in forme: ypas In the case of ghips that are 
built for purely wa and some other special purposes, the 
ordinary stability calculations enable mstiuctigns to be readily 
famed iespecting the stability they bis unde ordinary 
working conditions, or in such critical circumstances as may 
possibly occin duning then career Any risks of instability that 
may exist, o1 ause In ceitaip contingencies, may be asceitained, 
and the precautionary measures necessaiy fo. counteracting them 
devised and pointed out ' 

The problem that has to be dealt with ın advising those in 
charge of war ships how to effectually guard against instability, 
1s well within the giasp of the naval architect In such vessels 
the loading ıs manly of a permanent. charactfr, while that part 
of it which 15 subject to variation, such as coals, stores, ammu- 
nition, &c , varies in a manner which can be readily taken into 
account in the calculations Curves of stability that are con- 
structed for war ships for thiee leading conditions, viz (1) the 
fully-laden condition , (2) the same, but with*all the coals con- 
sumed , and (3) the light condition with all coals, ammunition, 
and consumable stores expended, are usually sufficient to enable 
full instiuctions to be framed for the prevention of instability 
In some wai ships there are other ciitical conditions which may 
iequie consideration, such as the possible injury and laying 
open to the sea, of compartments not protected by armom , but 
in all these cases the conditions are comparatively fixed, and may 
be allowed for in the calculations When curves of stability 
have once been constructed for a wai ship to represent the 
various critical conditions to which she may be subjected, they 
aie always applicable and may be iehed upgn to furmsh, at 
any time, a safe guide to her stability s © 

In the case of meicantle steamers, however, except such as 
cany no appreciable weight of cargo, the problem of how to 
apply the results of stgbility calculations to the guidance of 
those who have to work and stow them 1s of an entuely dif- 
ferent character The naval atchitect cannot contiol or even 
estimate, the amounts and positions of centre of gravity of the 
vatious items of weight that make up the loading to anything 
like the same degree of certainty as in war ships — Thete are 
many steamers afloat ın which the cargo 1s neaily or quite twice 
the total weight of the vessel, togethe: with her machinery and 
equipment In such cases the naval architect can enly contiol 
in the design about one-third of the total weight 8f the vessel 
and her cargo, leaving the remaining trgo-thurds ın the hands of 
the owne1, master, or stevedore It 1s obvious, therefore, that 
whatever may be the qualities of the empty vessel in 1espect of 
stability, these may be greatly modified or entnely altered by 
the manne: in which she ıs loaded It ıs the loading to which. 
we must look in the large proportion of cargo-carrymg steamers 
for the due preservation of such stability as ıs necessary foi 
safety at sea 

It 1s in this dnection also that we have to look for the cause 
of a great many of those losses which have occured at sea 
during recent yeais and to which attention was fiist prominently 
called by Mr B Matell, the Chief Surveyor of Lloyd’s Register 
Society, in a paper 1ead before this Institution in 1880 upon the 
causes of unseaworthiness in merchant steameis Mr Martell 
attributed, and *jute rightly so, a great many of the losses of 
steameis to instability, and there can be no doubt that this 
cause of loss still continues to operate veiy largely The 
evidence given at Board of Tiade inquiries in cases of missing 
steamers 1s constantly pointing to instability as the cause of loss, 
although the full meaning and weight of the evidence may not 
always be fully and accmately appiectatedgat these ınqunies It 
often diverts attenuon fiom the main cause of loss to say that 
it occuiied because the ship was unstable The fact is, that the 
ship has frequently so little to do with the matter, and the stowage 
so much, that it ıs the latte; which should be blamed for the 
instability, and not the sp herself When a ship is built foi 
a particular trade and foi the purpose of carrying certain specific 
caigoes she may then, of course, be so designed as to be quite 
stable, ın all conditions, while thus employed , but when vessels 
aie built, as they often are, to’ dimensions fixed by owners, foi 
general trading purposes it 1s seldog possible for the designe: 
to provide against -instabrlity arising in some possible o» con- 
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ceivable circumstances of loading The due pieseivation of 
* stability 1n such. cases requires to. be watched and piovided foi 

by those who contiol the loading 

It ıs enoneous to suppose, as appeais to be sometimes done, 
that & caigo-@ai1ying steame: should be so constiucted and pro- 
portioned as to 1un no usk of becoming unstable, however she 
may beladen If this idea were acted upon, such a mode of 
preventing *nstability, however eas¥ and plausible ıt may at fist 
sight appear to be, would only defeat the desued object of pio- 
moting safety & sea, because it would make many vessels dan- 
geiously stiff when laden with some classes of cago The true 
and reasonable mode of procedure 1s not to attempt to constiuct 
a ship so that she will be stable however she may be laden, but 
to see that any tendency she may have Cowaids instability—f 
any such exist—34s understood by those in chaige of hei, and 
that she 1s always laden with caieful 1efeience toıt There aie 
no steamers afloat, whatevei tendency they may have towaids 
instability assometimes laden, that they may not be kept per- 
fectly safe if tiated with fyll knowledge of what then stability 
1s, and the stowage regulated accordingly One gieat problem 
that the mercantile naval architect has Just now to solve ıs, how 
any dangerous featuies of a ship’s stability are to be made cleaily 
known to those in chaige of hez, and in what manne: they can 
be best taught tg 1egulate the loading ın cases where special care 
may be 1equired 

It ıs sometimes supposed that owners and masters aie not only 
negligent, but indifferent jn this matte: , and that they deliberately 
iefrain fiom any consideration of it It has been stated that 
there are no owneis who avail themselves of the knowledge of 
stability now readily obtainable as a guide in the stowage and 
safe working of their ships These ate. views which my expe11- 
ence does not enable me to indoise I have found, on the 
contraiy, that many of our leading owners of passenger and 
caigo steamers ate extiemely anxious about the matte: , and not 
only anxious, but they adopt all means that he within therr 
power of dealifig practically with it ‘Lhe great stumbling-block 
they usually mget with, however, 1s the intumsic difficulty of the 
subject 

Owneis and masters have their own modes of thought and 
their own piactical methods of asceftaining and regulating the 
stability of their ships, which are often quite sufficient for the 
puipose ‘They can very well compiehend whether a vessel will 
stand up when light without ballast, and, if not, how much it 
will require to make her do so They can also undeistand if she 
1s too stiff when laden with heavy dead-weight cargoes placed 
low down m the hold on 1f she becomes unduly tender when 
laden wit light cargoes of which move than a certain quantity 1s 
placed 1% the "tween decks They have not, however, had the 
technical traimng and experience which is iequisite to enable 
them to undeistand and deal with metacentres, centies of giavity, 
and cuves of stability, and to make all those allowances for 
constant vaiiations in draught of water and position of centie of 
giavity which the different cargoes they caiiy 1endei. necessary 
Some owneis have recently obtained cuves of metacenties and 
cui ves of stability for then ships, constructed foi certan draughts 
of wate: and descuptions of cargo These curves, as a iule, 
are put to no real piactical use by them, as they find themselves 
unable to apply stability information m this highly specialised 
form to the accurate and reliable treatment of the vatious ques- 
tions that arise in loading, or to compaie it with the results of 
their own judgment and expeuence 

The above couse has lately been taken in many cases because 
of the opinions which have been expressed that the way to pre- 
vent ships being lost through want of stability is to supply the 
masters with particulars of the metacentiic height and a cui ve or 
curves of stability The Wreck Commissioner advocates this 
course, and appears to enteitain no doubt as to its desirability 
and piactical efficacy His object ıs a most praiseworthy one, 
but I do not believe it to be possible to cauy it out in the way 
he suggests The®idsice he gives ıs based upon the belief that 
shipmasters and otheis who have to do with the loading of ships 
can readily be made to understand what cu ves of stability repre- 
sent, and to use them correctly in practice I have dung the 
last two o1 three yeais frequently tried to carry out this view, but 
have nevei yet met with a shipmastei—and I have had to do 
with some of the most capable and intelhgent of the class—who 
could be got to undeistand curves of stability sufficiently well to 
be trusted to work with thers in piactige, or who would even 
piofess that he could do so . 

If meicantile steame& could always be loaded in a uniform 
mannei, 1t might be possible to represent then stability ın all 
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conditions with sufficient accuracy and completeness fór all 
working requuements by means of a curve oi curves, but as 
iegards the vast bulk of meichant shipping there are no curves 
of stability which could possibly be constiucted, except that for 
the absolutely light condition, which would be likely to represent 
the actual stability of the ship except on a veiy few occasions 
dunng the whole of he: career The only use to which any 
curves of stability that might be furnished could, as a rule, be 
put ıs to furnish data for enabling the stability under different 
conditions fiom those foi which they were constructed to be 
estimated ‘his is an operation which masters of ships cannot 
perform, and which would only be likely to confuse and muslead 
them if they weie to attempt ıt 

The Wieck Commissioner laid great stiess upon the use it 
would have been to the captain of the Az.fra/ at the time of the 
accident if he had been in possession of curves of stability and 
calculations which had been constructed for that condition, and 
laid before the Cout It does not appear to have been seen that, 
whatever paiticulais of calculations and curves of stability had 
been supplied to the captain, he could not by any possibility have 
had those which related to the condition of the ship at or some- 
what prio: to the time in question Her stability on that occa- 
sion was determined by the amount ot weight she happened to 
have in hei, and the position of its centie of giavity , and this 
was the 1esult of a chance state of things which only existed at 
that precise moment, and which may hardly occu again during 
the existence of the ship If we assume that this information 
would have taught the captain more about hei stiffness than he 
already knew though his previous experience of the vessel, still 
it could not have been supplied to him beforehand by any one 
All that could have been done was to supply him with particu- 
lars of the stability at other diaughts and with other positions of 
the centre of gravity, leaving it to him to estimate from these 
what it would be at the time in question if he thought ıt desnable 
to do so 

I need hardly say again that the operation of constructing 
curves of stability for a particula: diaught of water, and position 
of centte of gravity from the results of calculations made in the 
usual way for certain other diaughts of wate: and positions of 
centre of giavity, is an operation whieh requues a well-trained 
naval architect to perform No one knowing the subject can 
suppose that masteis of vessels have had ethe: the training or 
the experience to qualify them for peiforming such an operation, 
o1 can help feauing that the 1esult of then attempting it might 
be misleading As I have already said, I have never been able 
to discover a shipmaste: who could be safely trusted to do it, or 
who cared fo: ıt to be supposed that he could It ıs hopeless, 
at present, to expect either shipowneis oi shipmasters to use 
metacentuic heights and curves of stability as a practical guide in 
stowage , end it ıs necessary to put stability information before 
them ın a simple: form, and one which fits in bette: with their 
own ideas and modes of procedure, if it 15 to be utilised ın fur- 
nishing any 1eal guide towards safety ın loading It 1s quite 
unnecessary foi us to require such peisons to become specialists 
1n the science of naval architecture before applying the results of 
scientific calculations to safeguarding the stability of then ships 
I have myself been obliged to give up all attempts to deal satis- 
factorily with the question by supplying cuves of stability and 
other 1nfoimation of that class 

The method which I have adopted is the following, and I 
now lay it before the Institution, chiefly for the puipose of 
eliciting opinions upon the subject, and as a suggestion to others 
who may be working in the same direction and have experienced 
similai difficulties with myself In advising upon how a steamer 
should be tieated and loaded so as to be kept safe 1n respect of 
stability, I state (1) the quantity of ballast, if any, that 1s re- 
quired to enable hei to stand up when quite empty, without 
water in boilers o1 tanks, coal in bunkers, and with a clean-swept 
hold, and to be stiff enough foi all woiking requirements in 
dock o1 11ve1 , (2) if she ıs to be employed in cariying homo- 
geneous caigges, what proportion of the space im the tween 
decks it 15 sale to fill with such cago, after the holds aie full, 
and what weight of ballast is 1equned in the bottom to enable 
the vessel to be loaded to he: maximum diaught with such cargo , 
(3) 1f 1equned to cairy two o1 more kinds of homogeneous cargo, 
such as giain and cotton, giain and wool, giai, meat, and wool, 
&c , the best mode of stowage, and whethe or not the space in 
the "tween decks can be filled with the lightest of the cargoes, 
and in what cncumstances ballast, and how much oft, will be 
iequired , (4) if not intended for homogeneous cargoes, but foi 
general cargoes, o1 paitly homogeneous and partly general, the 
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average densities of the general goods for various ports 1s aui1ved 
at after a little experience, and the same system adopted The 
main point ıs, to state what space, 1f any, must be left unfilled 
in the tween deck cargo spaces, with the different desciiptions of 
cargo, and what ballast, 1f any, 1s necessary if the vessel is to 
be loaded to her maximum draught (5) if the consumption of 
the coal diminishes the stability materially, as 1s often the case 
1n some classes of steamers, to call prominent attention to this 
fact, in order that the captain may not be misled by findmg his 
ship appear to be rather stiff on commencing a voyage The 
possible consumption of coal 1s, of course, taken into account in 
fixing upon the limits that should be umposed upon the stowage 
1n all the conditions named , and (6) 1f there appear to be any 
circumstances ın which a tendency towards instability may arise 
they are desciibed, and suitable precautions suggested I believe 
that Lloyd's Register Society, 1n fixing a load-line for vessels that 
may in some conditions be laden so as to have insufficient 
stability, describe the stowage that 1s requisite for safety in 
somewhat similai terms to the above 

General particulars, such as these, 1especting the characte: of 
a ship’s stability in different conditions, may be made to convey 
all the information that 1s necessary fo. the effective prevention 
of instability, and I find that they are appieciated by cwneis 
and masters, and actually used as a guide in the loading of 
ships They may be made to fully define all the essential points 
upon which stability depends, and are expressed in a form and 
language that 1s undeistood by those who have to use them 
This 1s shown by the fact that telegiams are sometimes received 
fiom foreign poits 1especting ships which aie to be Jaden with 
cargoes somewhat different fiom those to which the specific 
instructions apply, describing the cargoes that aie to be caned, 
and asking whethe: any different arrangement of ballast or 
proportion of weight in the ’tween decks fiom what has been 
prescribed for some other caigo is necessary Such inqunies 
show that mtelligent use 1s being made of the information sup- 
poss and that it 1s bemg utilised for practical guidance in 
oading 

One of the main 1easons why it 1s bette: to give information 
in this simple form 1s that ıt obviously fits in with a shipmaster’s 
own piactical modes of thought and ideas 1especting stability 
It 1s a mistake to suppose, because owners and masters can- 
not express their views 1especting the stability of ships in scientific 
language, that they therefore have no views that are wortl. any- 
thing ‘Lhe fact 1s, that the masters of ships very often have 
quite conect ideas respecting the stability of then vessels apd 
how to load them If they see a vessel quite empty in dock, 
and observe the effect of moving weights 1n and out when light, 
they often acqune as much knowledge of her stability in the 
hght condition as is 1equisite for al] pu poses of safety and efficient 
working They also, by means of experience obtained in load- 
ing, frequently get to hnow as much about the stability of ceitain 
classes of vessels in the laden condition as .s necessary fo. piac- 
tical purposes, and certainly fo: all purposes of safety Whether 
sufficient knowledge can be gained 1m this way or not foi all 
possible 1equirements depends largely upon the type and pecu- 
harities of a vessel As a rule, it ıs all that ıs applied to the 
purpose, and there can be no doubt that .n many cases it may be 
sufficient It ıs in vessels which contain elements of danger 
that cannot be discovered in (his practical manne: that a different 
and mote scientific mode of treatment becomes 1equisite 

The proper use of stability calculations 1s not to supeisede or 
interfere with that knowledge of a vessel’s qualities which may 
be gained by experience but to supplement and complete it in 
certain cases where it may be necessaly As an illustrat.on I 
may refer to the small 1ange of stability sometimes found to be 
possessed by deep vessels of low fieeboard The discovery of 
the dangers to which such ships are lable may perhaps be suc- 
cessfully made ın some instances by simply observing ‘heir 
behavioui at sea , but probably it ıs more often made only when 
the ship capsizes Then, again, many ships become unstable at 
sea through the consumption of then bunke: coal paiticulaily 
when a laige portion of such coal 1s caned, as ıt sometimes 1s, 
in a reserve bunker under the lowe: deck There are cases in 
which the metacentuc heights of cargo-carrying steameis aie 
reduced by 14 feet by the mere cchsumption of the bunker coal 
In such cases instability may very 1eadily aise at sea m a manner 
of which the captain ıs unable to form any accurate conception 
when merely judging by the results of his own expeiience This 
1s particularly likely to be the case when alterations are made in 
bunkers, or when portions of the hold are added as ieserve 
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bunkeis for enabling voyages of longer duration to be made than 
have previously been contemplated I certainly believe, as the 
result of an examination of the stability of many mercantile 
steamers, that a great number of vessels are lost at sga from each 
of these causes, viz through capsizing on account of low ftee- 
board and consequent small range of stability, and also through 
loss of stability by 1eason of tke consumption of coals In both 
of these classes of cases the danger 1s aggravated 1f the ships are 
flush-decked, w.thout any o1 with but small water sight erections 
above the uppei deck e 

It is very difficult to make a complete analysis of the various 
causes of loss at sea, and to show conclusively what 1s the 
relazive moitahty of vessels of garious types and different descrip- 
tions of cago The difficulty 1s due to the fact that the Board 
of Tiade 1etuins aie not compiled in a manner which enables all 
the necessary information to be extracted fiom them So far as 
it 1s possible to judge, however, by tĦe particulars available, 1t 
appears that the types of steamers that are least subject to 
mys'erious losses at sea are those wfuch have long ranges cf 
water-tight erections on deck, and are therefore least liable to 
become unstable I believe that the comparative immunity against 
loss which appeais to be possessed by many efficiently built and 
piotected ‘‘ well-deck” steamers, 1s largely due not only to then 
comparatively low centie of gravity of cargo, but*to the ughting 
powa: fuinished at large angles of inclination by then extensive 
deck erections ‘This is undoubtedly the case, notwithstanding 
the fact that seas may bieak into the well, and often fill t with 
wate: It may be somewhat staitling to persons familar with 
the loading of flush-decked steamers, to find many well-decked 
vessels making voyages across the Atlantic with portions of then 
decks so nea: to the water as they sometimes carry them , but 
a little examination suffices to show that the fact of the water 
entering a properly constructed and fitted and moderately sized 
well cannot do much to endangei the safety of the ship Any 
effect ıt may have upon the stability ıs only at srgall angles of 
-nclination 

In order to show how small ıs the effect of wafr in the well 
of an ordinary first-class steamer of this type upon her stability, 
I have given two curves of stability ın Fig 1 for such a vessel 
That maiked P is for the condition of no water being in the 
well till the vessel ıs 1nchned sufficiently for the edge @f the 
deck to become immeised, and that maiked Q for the con- 
dition of the well being filled with water befoie the inchnation 
commences Mi Matell was good enough to have thesc 
curves calculated for me, in oide: that I might have them in 
time fo. the ieading of this paper They aie for a raised 
quaitei-deck vessel 257 feet by 35 feet 6 inches by 18 feet inches, 
with a well 6o feet in length, and bulwarks over 5 feet hgh , the 
freeboard amidships to the main deck bein@2 feet 2 inches. Prio 
to the wate: entering the well the vessel 1s assumed to be at hei 
usual titm of about a foot by the stern, and a conection 1s made 
for the change of trim caused by the filling of the well No 
allowance 1s made for the quantity of water that would be thrown 
out of the well by the movements of the ship, but 1t 1s assumed 
to be possible to completely fill it with water to the height of the 
rail at the fore end of the bridge, and for no othe: way of escape 
to ex.st for the water but that of pouung ove: the 1ail as the 
vesse! inclines — The fieeing poits and scuppers are not assumed 
to have any effect ın clearing the deck of water The weight of 
wate: which the well will hold when the vessel 1s upright 1s 186 
tons, but when she 1s inclined to I0° it will only hold 98 tons, 
and when inclined to 20? 1t becomes reduced to 28 tons These 
figures and the curves in Fig 1 show that water methe well of 
such a vessel cannot materially affect her stability after a small 
angle of inclination has been 1eached, and that so far as stability 
1s concerned the well cannot be 1egarded as a serious element 
of danger 

A piactical point of great importance in determining the 
amount of stability a ship should possess at seg 1s the minimum 
metacentric height that may be 1egarded as sufficient for safety 
Different types of vessels have quite different characteristics 
in respect of stability Wai ships, and some classes of 
mechant steameis, 1equiie large metacentric heights in order to 
insure sufficient righting moments at moderate angles of inclina- 
tion, and a safe 1ange of stability The curves of stability 
given in Fig 2 apply to such a case Those curves belong to a 
typical thiee-deckhed steamei, without any water-tight deck 
erections, 280 feet by %4 feet 6 thches, by 24 feet 6 inches 
The mean load draught ıs 2% feet 6 mapes, and displacement 


4400 tons, the freeboaid being 5 feet 4 inches The metacentiic 
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height 1s 6 inches for the cuve A, and 1 foot foi the curve B 
It ıs obvious that, ın judging of the safety of small metacentric 
height for such a vessel, the 1ange of stability 1s an 1mpoitant 
facto. to be considered The 1ange necessary foi seawoithiness 
largely determines and often fixes the limit below which the 
metacentiic height should not be ieduced in such a type of 
vessel and ın many others 

But there are very large numbefs of steameis, such as passenger 
lineis and cargo steameis, of the spar and awning-deck classes, 
which genery have very large 1anges of stability, and large 
ughting moments at gieat angles of inclination, whatever the 
metacentuc height may be , and in many cases, even with no 
metacentic height at all In such cases the minimum meta- 
centric height which is essential w safety and efficiency has to be 
determined by entirely different. considerations fiom those which 
apply to war ships, and those classes of mercantile steamers 
whose stability 1s of the character shown by the cuves in Fig 2 
When we Rave to deal with vessels which even with no meta- 
centuic heightgwill retun to the upright, provided wate: does not 
get mto the ship, and no large weights shift, whatever angle of 
inchnation may be 1eached, the conditions of the pioblem are 
entirely changed The piincipal object which then has to be 
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considered 1s to prevent too easy an inclination fiom the upught 
by the action of the wind and othei forces which may operate 
upon het „and the question mainly turns pon what may fanly 
be considered sufficient foi this pui pose 

Many peisons have been surprised on first leaning how little 
metacentiic height many Ingh-sided meicantile steameis aie in 
the habit of working with in safety There are many steamers 
of the spai and awning-deck classes employed in carrying homo- 
geneous cargoes, which have been peifoiming their work foi 
yeais, not only with peifect safety but without showing any 
signs of what nautical men call tenderness, the metacentiic 
heights of which, duung certain periods of then voyages, are 
fiequently not more than 8 inches o1 even 6 inches The latter 
figure may probably be 1egaided as about the minimum which 
such vessels approach without indicating to those on boaid that 
they are becoming unduly tender but it 1s quite certain that 
many never show any such signs, and appeai to be perfectly safe 
with 8 inches of metacentr& height e 

Vessels of this class have cuwes of stability of which those 
shown m Figs 3 and’4 ae types The cmves in Fig 3 aie foi 

. 


a spai-deched steamer 318 feet by 40 feet by 22 feet The load 
draught 1s 23 feet 6 inches, and displacement 5760 tons, the 
freeboard being 8 feet 6 inches Those in Fig 4 ate also foi a 
spai-decked steamei 220 feet by 30 feet by 23 feet The load 
draught is 16 feet, and displacement 2000 tons, the freeboaid 
being 8 feet 6 inches The curves mailed A im each of these 
figures a1e constructed for 6 inches of metacentric height, and 
those marked B for 1 foot, ın orde: that they may be compared 
with the conesponding cuives in Fig 2 The metacentric 
height of 6 inches is about what each of these vessels would 
have if laden to the diaughts named with homogeneous cargoes, 
such as they fiequently cairy, and the metacentuc heights of 
1 foot are obtained by leaving a portion of such caigo out of the 
"tween decks, and replacing 1t by an equal weight of ballast in 
the bottom 

It will be seen that the inciease of 11ghting moment in Figs 3 
and 4 continues up to a veiy laige angle of inclination This 
inciease of righting moment tends to prevent dangerous inclina- 
tons being 1eached, while the smallness of the metacentric 
height causes such vessels to be very easy and comfortable in a 
seaway Some steameis whose stability 1s of this character are 
vessels which cary cargoes liable to shift, such as gain or coals, 
and it may be thought that with cargoes of this class a small 
metacentiic height is particularly unsafe, and that considerable 
initial stiffness 1s necessary to prevent any danger ausıng through 
shifting of cago Any opinions that may be formed upon this 
point are necessarily moie oi less speculative, as we have but little 
exact information to go by , but ıt should be borne ın mind, in 
considening the question of initial stiffness ın connection with 
shifting cargoes, that, although such stiffness incieases the 1esist- 
ance to inclination, 1t increases at the same time the tendency to 
roll, and to displace or shift the cargo 

The question of the minimum metacentric height which may 
be 1egaided as consistent with safety in those types of ships 
where it 1s not governed in any degiee by the necessity of pro- 
viding 1ange of stability, as shown by Figs 3 and 4, 1s a sub- 
ject which has never been much discussed, and which, on account 
of its 1mpoitant and immediate bearing upon the safety of many 
vessels at sea, 1s, 1n my opinion, deserving of the consideiation 
of this Institution If any of the remarks contamed ın this pape: 
should serve to elicit opinions, information, o1 facts bearing upon 
the subject, my purpose in making them will be answered 

I may add, in conclusion, that the following aie the main 
points which I have desired to lay before the Institution in this 
pape: —(1) The form in which the results of stability calcula- 
tens can be put before owneis and masteis of mercantile 
steameis, so as to be of the greatest practical use in loading 
such steameis, and iegulating then stability ın accordance with 
the 1equnements that may anse, (2) the fundamental diffei- 
ence whieh exists between the relation of righting moments at 
laige angles of inchnation and iange of stability to metacentric 
height in the various types of steamers, as shown by Figs 2, 3, 
and 4, such relation making it necessaiy to fix the minimum 
metacentiic height that should be allowed with due iegaid to 
the 11ghting moments at lage angles of inclination ın some cases 
and unnecessary to do so 1n others , and (3) the minimum meta- 
centiic height that may be 1egarded as consistent with safety in 
cases wheie 1ange of stability and the 11ghting moments at large 
angles of inclination are so ample as not to call fon consideration 
The two latte: points aie so intimately connected with the first 
that they natwally requne to be considered along with it 


THE INSTITUTION OF NAVAL ARCHITECTS 


HE Institution of Naval Architects held its twenty-fifth 
Session at the Rooms of the Society of Arts on April 2, 3, 
and 4, Lord Ravenswoith in the chan Whilst the papers read 
wee of course mainly on technical questions of naval construc- 
tion, equipment, &c , spme of them possessed points of general 
scientific interest, of which a brief account may be given The 
Piesident’s gaddiess dealt mamly with what may be called the 
economic side of the shipping industiy, dwelling on such points 
as the Mexchant Shipping Bill, the length of time occupied in 
building ships of war, the depiession of the cairying trade, &c 
Passing on to the papeis contributed, the fist 1ead was by Ma 
J D Samuda on the Arachuelo, a steel armom-clad twin screw 
turet-ship of 6000 tons displacement, and 6000 hoise-power, 
lately built by his firm for the Biazihan Goveinment 
The second pape, by Mi A F Yanow, was orfan Electrical 
Launch ted last year both on the Thames and on the Danube, 
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and aheady mentioned in these columns It dealt with the 
question from a practical and not an electrical point of view, 
and 1s so fai valuable as presenting a fresh aspect of the question 
On the whole the author's conclusions are satisfactory He con- 
siders that there 1s even now a field for electrical launches in 
cases where the conditions aie favourable, such as having a 
supply of cheap motive power for rechargmg the batteries , and 
that they a1e pre-eminently adapted fo. torpedo boats, owing to 
their being always ready for action, and then complete no.seless- 
ness when in motion On the whole the advantages and disad- 
vantages as compared with tke steam-launch are summed up by 
Mr Yarrow as follows, beginning with the former — 

1 Entire absence of noise 

2 Great cleanliness - 

3 The whole of the boat 1s available for passenger accommo- 
dation, the midship or best part of it not being occupied by 
machinery 

4 When once charged it 1s ready for use at a moment's 
notice 

The points against it aie — 

I Difficulty and delay from frequent charging 

2 Cneater first cost ? 

3 Greater cost of working in those ¢ases where an engine has 
specially to be laid down for the purpose of charging 

The third paper read was on the Vibration of Steam-vessels, by 
Mr Otto Schlick, which dealt with the shaking so well known to 
passengers on screw steamers from the practical and theoretical 
point of view It 1s shown clearly that the phenomenon 1s merely 
due to the fact that the ship, considered as an iron girder, has one 
or more fixed periods of vibiation depending on hei length, he: 
width, and other dimensions With regard to the practical 
means of overcoming such vibrations, it 1s pointed out that any- 
thing which causes the engine to run at a different speed, for 
instance, the putting in of a new propellei, will probably have a 
favourable effect The shifting of the screw to a different angle 
with regard to the cianks 1s recommended as often giving a 
good 1esult, inasmuch as two of the forces causing the vibration 
may be balanced one against the other An ingenious apparatus 
for measuring such vibrations 1s described by the author 

The morning of April 3 was occupied dunng the whole period 
of five hours by the 1eading and discussion of three papeis on 
the burning question of Stabihty One of these, on the Use of 
Stability Calculations in Regulating the Loading of Steamers, 
by Prof Elgar, we print at length Another, on Cioss Curves 
of Stability, was read by Mr W Denny, the well-known ship- 
builder of Dumbarton He observes that stabihty curves fre 
required for at least fom draughts of any steamer, viz. the 
launching condition, the condition complete.y finished, but with- 
out any caigo, coals, &c , on boaid, the fully loaded condition, 
and the condition with the coals consumed If tht stability 
curve be also calculated for an intermediate draught between the 
second and third of these, five points will be obtained at each 
angle, by means of which a cross curve of stability can be pro- 
duced It is therefore of great importance to work out such 
cross curves and to find a method by which they can be readily 
constructed fiom the ordinary curves of stability A method for 
doing this with the assistance of Amsler’s Integiator has been 
devised, and when drawn the curves are also iepresented by 
means of a sold model These cross curves are each for a given 
angle, and have the length of the rightng arm varying with the 
draught or displacement With such cross curves in numbei 
sufficient to cover angles at intervals of 10°, 15°, and 20°, and 
each ranging thiough all the diaughts from tne launched to the 
loaded condition, ordinary curves at any draught and with any 
height of centre of gravity can be easily obtained, and with great 
rapidity The method employed is fully desciibed, as 1s also 
another method due to Mr Couwenberg Tables are also given 
showing the results obtained for the same steamer by the two 
methods, which, though worked out separately, were found to 
agree very closely 

The third paper was on a New Method for Calculating the 
Stability of Ships, by M Daymond This is an elaborate paper 
of a theoretical character, illustrated with numerous diagrams 
It gives the history of the means adopted for calculating sta- 
bility, especially the method inyented by M Feirant The 
author's own method 1s an improvement on this Having made 
for various ships numerous drawings which showed on the 
vertical section of the ship, ın length and ın direction, the arms of 
the nghtingslevers, for various draughts and inclinations, he con- 
ceived the idea of Joimng by continuous lmes the extremities of 
these arms corresponding to the same angle of inclination 





Taking such angles at inteivals of 10°, he thus obtams a cuve 
which he calls the ‘‘pantocaréne isochine,” and from these 
curves he obtains at once with complete accmacy and for all 
possible cases the usual cuves of statical stability | The paper 
gives the puincipal properties of these cmves, together with*the 
mode of their calculation and various examples of working The 
paper had been tianslated by Sir E J Reed, who may therefore 
be consideied to have lent fis avthonty to the value of the 
method proposed The discrssion on these papeistuned mainly 
on unimportant and to some extent personal questions, and, 
though animated, does not need production here 

On Thursday evening, Ap~il 3, the most mmpoitant paper was 
one by Mr James Howden on Combustion of Fuel 1n Furnaces 
and Steam Boilers by Natural*Draught and by Supply of Air 
under Pressure The object of it was to describe a new boilei 
on which the author was expeimentng, and which, if his 
account be conect, 1s likely to realise ‘ery important advantages 
in the way of economy of fuel he expeiiments are not con- 
cluded, but the author considers themeo justify hfm in claiming 
a most extraordinary economy as compared with ordinary maine 
boilers Takmg the instance of the Oregon, the latest-built of 
the swift Atlantic neis, he professes that the coal consumption 
might be 1educed from 31,000 to 19,000 lbs per hour, with an 
equal supply of steam and with a diminution ın the fire-giate sur- 
face from 1512 to only 641 square feet In the discussion which 
ensued very grave doubts weie expiessed as to the reahty of such 
a saving, and ıt would probably have been more wise if the 
author had completed his expeixments before claiming so very 
large a step 1n advance 

The next paper, by Mr A B Broun, on the Apphcation of 
Hydraulic Machinery to the Loading, &c , of Steamships, gave 
an interesting account of a complete hydraulic system applied to 
all the work 1equied in an ordinary vessel, but did not raise any 
theoretical questions A papei was then read by Mr J F 
Hall, on Cast Steel as a Material for Crank Shafts, The autho, 
who belongs to the well known fnm of Messrs Jessop of Shef- 
field, advocated the making of these important garts of a slup 
by the oidinary method of casting steel, without any subsequent 
hammering or working Hys view is that such hammering can 
never reach the centre of a large mass of steel, such as an ingot , 
and that even 1f 1t did 1t would not completely weld up and rgnove 
the cavities which are not infrequently found in that :egion In 
fact his view was that forging actually did harm by consolidating 
the outer layers and preventing them from contracting subse- 
quently, as the hotter interior shrank in its cooling By using 
oidinary methods of casting, and taking care to have a sufficient 
head or column of metal standing up above the casting etself, he 
considered that all fear of cavities within the latter was moved 
Any unsoundness would be found only witlgn the column, which 
would of couse be cut off when the casting was cool 

The 1emaining papeis, read on Friday, will not require any 
extended notice That of Mı P Jenkins, on the Construc- 
tion of Metacentric Diagiams, was a theoretical paper, dealing 
with the pioblem of stability, and ch efly devoted to establishing 
the followmg theorem —‘‘Foi any position of the centre of 
gravity the initial righting moment 1s either a maximum or a 
minimum when the water plane 1s so placed that the centre of 
cuivatuie of the curve of flotation 1s at the same height in the 
vessel as the centre of giavity’ Another contribution to the 
same problem, that of stability, was 1ead by Mr S Benjamin, 
and described a model o1 apparatus enabling a shipownei to 
determine the position of the centre of gravity of his vessel foc 
any loading before she ıs loaded, and also the altesation of its 
position due to any subsequent change in the loading Yet 
another paper, by Dr A Amsler, descubed the application of 
the integrating apparatus which beais that name to such calcu- 
lations as those of the curves already mentioned in Mi Denny's 
paper Mi J E Spence described a form of diagram exhibiting 
m a simple shape all the data depending on ee form of a ship 
which are iequired fo: determining her stability, and also a 
simple and dnect method of graphic calculation for attaining 
these data Mr Thomas Phillips 1ead a pape: on the comparative 
safety of the particula: class of vessels known as ‘‘ well-decked ” 
steameis These weie formerly tieated with some suspicion by 
underwriters, but great improvements have lately been made, 
some of which weie described in the paper, and with these the 
vessel appears to be even safer than what are called ‘‘fiush” 
ships Lastly, Mi A «Taylo- described a special instrument 
invented by him, and calledea EN Indicatoi, foi deter- 
mining the muitial stability and stowage of* ships at any displace- 
ment . 
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Mr H H West read a pape: on the Riveting of Jion Ships, 
giving tables for calculating the plate and rivet area foi double- 
uveting, treble-riveting, and quadruple-1iveting He referred 
to the researches of Sir Edwaid Reed, the Institution of 
Meghanical “Engineers, and otheis, but did not mention the 
modification of treble-riveting proposed some years ago, and 
lately carried into effect by a fum p Holland On this system, 
in the middle row of the thiee 10ws of 11vets, the rivets are 
spaced only half the distance apart of the two outei rows, the 
result being tómincrease veiy largely the piopoition of stiength 
Capt Heathorn descubed an anangement called by him a 
Water-biake, for stopping the way of a ship in cases of collision 
o1 otherwise , and finally, Mr J E Laardet described an appa- 
ratus for indicating the position of ship’s helm 

On the whole® the Institution 1s to be congiatulated on the 
interest’ and impoitance of the papers provided for it, and 
still more on the vigour agd ability with which they were dis- 
cussed by fhe very eminent engineers and shipbuilders who 
thionged the rowms of the Society of Arts for the pm pose 
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Bulletin de Académie R de Belgıjue, January 5 —On the 
existence of a fourth species (B Jdorealzs) of the genus Baleen- 
optera in the North Atlantic and Aictic Oceans, by M 
Guldberg —On the action of chlorine on combinations of sulphur, 
and on organic oxysulphuiets, thnd communication, by M W 
Spring —Researches on spermatogenesis in the Selacians (Scy/- 
hum catulus, Sc cantcula, Raja clavata), the salamander and 
mammals, by Prof A Swaen —Essays on the political history 
of the last three centuries, by M Van Praet —Buographical 
ie of the painter Michael Van Cocxyen of Mechlin, by M 

astan 


Attı della Ke Accademia det Lincei, January 20 —Lette: from 
King Humbert announcing an additional annual grant of 4007 
for the promotion of biological studies, to be distributed in prizes 
m any way the Academy may think fit —Some philological 
remarks on the 1o4th Psalm, by Gwidi Ignazio — Notice of an 
unpublished work of Prince Federico Cesi, entitled ‘‘De Laser- 
piteo €t Laserpitu pluvia," in the libiary of the Botanic Institute 
at Padua, by Prof A Favaro —Note on the antiquities disco- 
vered at Ventimiglia, Montefiascone, Naples, Pompeu, and 
other parts of Italy during the month of December 1883, by S 
Fiorelli 

February 3 and 4 —Notice of some unpublished writings of 
Galileo Galle: ın the National Library of Florence, by Prof 
Favaro —Report on Prof Bellonci’s work **On the Segmenta- 
tion of the Egg of th® Axolotl,” by S Trinchese —Report on 
Dr G Frattim’s work **On Some Propositions in the Theory 
of Substitutions,” by S  Battaghni —Reportt on Dr L 
Macchiati'S work on the chemical nature of chlorophyll, by S 
Cannizzaro —Observations of the sola: spots and faculze made at 
the Observatory of the Collegio Romano dung the year 1883, 
by Pietro Tacchını —On the temperature corresponding to the 
Glacial period, third note, by Pietio Blaseina —On the extra- 
oidinary crepuscular phenomena observed duung the last few 
months, by Lorenzo Respighi —Contiibutions to the study of 
the carbopyrolic acid a, by G L Ciamician and Paolo Silber — 
Remarks on the Veronese Chelonian (Z ofosphargis vevonensis) 
discovered in 1852 in the Upper Chalk near St Anna di 
Alfaedo in Valpolicella by Giovanni Cgpellin: —Geological 
observation on the islands of the Tuscan Archipelago, by B 
Lotti —Reports on the competition for the Royal Pies foi 
Physics, History, and Geogiaphy fo: the yea: 1882, by Signors 
Canton: and Villar —Reports on the Manisteiial prizes for the 
Philosophical, Social and Natural Sciences foi the yea: 1883, 
by Signors Bonatelli and Trinchese 

February 17 —@bituary notices of the late Pietro Canal and 
Edoardo Laboulaye, Members of the Academy, by the President 
—On the practice of burying human bones stııpped of the flesh 
in Neolithic times, by Luigi Pigoiini —Note on the antiquities 
discovered at Felonica, Este, Imola, and in other parts of Italy 
during the month of January 1884 —Remarks on some codices 
in the Angelica Library connected with patristic theology, by 
Enrico Narducci —Note on the parabolic oibit of the comet (2) 
discovered by Hartwig at Strasburg on August 24, 1879, by E 
Millosevich —On a remarkable disposit¥n of the isogonic Ítnes 
of terrestrial magnetisga observed *in the eastern districts of the 
Valley of the Po (two illustrations), by Cno Chistom 


Riwista Screnitfico-Iudustitale, Febvuary 15 and 29 —Descnip- 
tion of a new apparatus for the measurement of electio-motor 
forces (four illustrations), by E. Reynier —Mathematical demon- 
stration and value of the angle of least deviation described by a 
1ay of light ın its passage through a pusm (one illustration), by 
Giuseppe Vanni — Practical determination of the metallic resist- 
ance and chemical 1eaction of an electrolytic cucut, by Eugenio 
Marchese —On the causes of the remarkable after-glows wit- 
nessed ın Italy and elsewhere 1n 1883-84, by Prof Carlo Maran- 
goni The author compares these phenomena with others of an 
analogous character observed in various paits of Europe in the 
year 1869 On several grounds he infers that the pink and red 
glows could not have been produced by moisture disseminated in 
the atmosphere in the solid, liq ud, or gaseous state He con- 
cludes that they are due to the presence of dust or minute 
particles of sand, which absorb the coloured rays im the central 
region of the solar spectrum while transmitting the extreme 
colouis—that ıs, red and violet The paper, which 1s to be con- 
tinued, offers no suggestion as to the possible origin of the 
particles of dust to which the phenomena are attiibuted —Note 
on the extinct and living mollusks of the Gardone district, by 
Pwof Strobel —On the fossil insects of the Carboniferous schists 
of Commentry, by S Biongniart —Note on the limits of dia- 
tomaceous vegetation in marine basins, by Count A F 
Castracane 


Rendiconti: del Reale Istituto. Lombardo, February 21 —Bio- 
graphical notice of Carlo Tenca and his times, by Prof Giovanni 
Canton: —Some reflections on the results of the 1ecent examina- 
tions 1n the Italian language and literature 1n the higher schools 
of the Peninsula, by Prof C Baravalle —Fresh researches on 
the oxidation of sulphur, with some remarks on the oxidising 
power of the so-called atomic oxygen and of ozone, by Prof E 
Pollacc: —On some cases of subcutaneous nervous affections 
caused by the presence of Oscyuris, "Tenia, Solum, and other 
parasites, by Prof A Scarenzio —On the relations between the 
malady known as ‘‘ bronze skin,” and the changes im the supra- 
renal blood capsules, by Prof G  Sangalh —Meteorological 
observations made in the Brera Observatory, Milan, during the 
month of February 1884 
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LONDON 


poa Society, March 27 —‘‘ On the Electro-chemical Equi- 
valent of Silver, and on the Absolute Electromotive Force of 
Clark Cells," By Lord Rayleigh, DCL,FRS 

he investigations upon this subject which have been carried 
on by Mrs Sidgwick and myself dung the last year and a half, 
though not yet quite finished, are so far advanced that no doubt 
remains as to the general characte: of the results, and as these 
results have application 1n the daily work of piactical electricians, 
it E thought desuable' to communicate them without further 
delay 

The currents are measured by balancing the attraction and 
repulsion of coaxal coils against ] nown weigh's, as descnbed 
before the British. Association in 1882, a method which has fully 
answered the favourable expectations then expressed To what 
was said on that occasion 1t will be sufficient for the present to 
add that the readings are taken by reversal of the current in the 
fixed coils, and the difference of weights thus found (abcut t 
grm ) represents the double force of attraction free from «riors 
depending upon the connections of the suspended coil, a1 d other 
sources of disturbance 

The difficulties which have been experienced, and wl ich have 
been the cause of so much delay, have ielated entirely to th: 
behaviour of the silver voltameters, of which never less than two, 
and sometimes as many as five, have been included m the 
circuit of the measured current In order to render the deposit 
more compact, and thus to diminish the danger of loss in the 
subsequent manipulations, acefate of silver was added in the 
earlier experiments to the standard solution of mitrate Expe- 
tience, however, has shown that the principal risk 1s not m the 
loss of metal, but in the obstinate retention of salt within the 
fine pores of the deposit, leading to an over-estimate of the 
amount When the textme 1s very compact, this danger in- 
creases, and deposits from a solution containing acetate are often 
decidedly too heavy, even after the most careful and protracted 
washings On heating to low redness a portion, at any rate, of 
the retained salt is decomposed NO, 1s driven off, and a loss of 
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weight ensues With pure nitrate, to which we finally 1ecuired, 
the risk 1s much less 

The actual weights of deposited silver weie usually from 2 to 
3 grms , and, so fai as the mere weighings ate concerned, should 
have been conect to r/10,000 Discrepancies thiee o1 four 
times as great as this ae, however, actually met with, whether 
due to retention of salt o1 to loss of metal it 1s difficult to say 
The final number, expressng in CGS measure the electio- 
chemical equivalent of silver, 1s a little lower than that (1 119 
x 107?) given on a previous occasion (Cambridge Proceedings 
for November 26, 1883) It approximates clo ely to 1 118 
x 107%, and ıs thus in precise agieement with the number an- 
nounced within the last few weeks by Kohlrausch, viz 1 1183 
x 107? Its substantial conectness can therefore hardly be 
doubted, more especially as ıt does not differ very much fiom 
the numbéi (1 124) obtained by Maccait In terms of practical 
units, we may say that the ampere current deposits per hour 
4025 grms of silver 

When we aie provided with means for the absolute meacme- 
ment of curients, the determination of electromotive force 1s a 
vey sumple matter if we assume a knowledge of absolute 1esist- 
ance A galvaniccell is balanced against the known oifferenfe 
of potentials generated by a known carient m traversing a hnown 
resistance The difficulty relates entnely to the preparation and 
definition of the standard cells A considerable number of Clark 
cells have been set up and tested at intervals during the last sia 
months, and their behaviour has been satisfactory, the extreme 
range after the fist ten days) not much exceeding 1/1000 A 
modified form of cell, ın which the solid zinc 1s replaced by an 
amalgam, 1s at present under trial 

In Mr Latimer Claik’s own determination the B A unit 1s 
assumed to be coriect, and the E M F of the cell at 15° C was 
found to be 1 457 volt On the same assumption we obtain the 
not gieatly diffeung value 1 453 volt If we take the tine value 
of the B A unitas 9867 ohm, 1 453 will be replaced by 1 434 

Experiments are also in progress to determine m absolute 
measure the rotation of the plane of polausation of light in 
bisulphide of carbon under the action of magnetic force Of the 
results obtained by Gordon a d Becquerel, differing by about 
9 per cent , om prelimmaiy mea«suiements tend rather to confirm 
the former 


Mathematical Society, Apul 3 —Piof Henna, FRS, 
president, in the chan —The Rev A C E Blomfield was 
admitted into the Society — The following communications were 
made —On double algebia by Piof Cayley, F RS —On the 
homogeneous and other forms of equation of a plane section of a 
surface, by J J Walkei, F R S —A direct investigation of the 
complete primitive of the equation F(a, 5, s, 2, 7) = o, with a 
way of 1emeribermg the auxihary system, by J W Russell — 
On electrical oscillations and the effects produced by the motion 
of an electrified sphere, by J J Thomson 


Chemical Society, March 31 —Anniversary Meeting —Di 
W H Perkin, F RS, president, in the chan —The Piesident 
read his annual address The number of Fellows ıs at present 
1324  Duung the past twelve months the Society has lost by 
death nineteen Fellows, including Sir C W Siemens, Messis 
W Spottiswoode, J T Way, and J Young After buefly 
alluding to the moie important advances in chemical science, 
the president drew attention to the fact that the number of 
original papeis read before the Society had steadily decieased 
since 1881, notwithstanding the steady increase m the numbei of 
Fellows, and the gieater facilities for the study of chemistry now 
offered by the numerous laboratories recently opened The 
Longstaff Medal was awaided to Mr O'Sulhvan The follow- 
ing Officers and Council were elected —President Di W H 
Pekin, PhD, FRS , Vice-Presidents Sir F A Abel, 
Waren De La Rue, E Fiankland, J H Gilbert, J] H Glad- 
stone, A W Hofmann, W Odhng, Sir Lyon Playfan, H E 
Roscoe, A W Wilhamson, P Guess, G D  Lavemng, E 
Schunck, T E Thorpe, A Voelcker, W Weldon $ Secretaries 
H E Armstrong, J Millar Thomson, Foreign Secietay H 
Mulle: , Treasurer W J Russell, Members of Council E 
Atkinson, H T Brown, T Carnelly, M Carteighe, R J 
Fuswell, W R E Hodgkinson, D Howard, F R Japp R 
Meldola, R Messel, C O'Sullivan, C Schorlemmer 

Geological Society, March 22 —Prof T G Bonney, 
FRS, president, 1n the char —The Rev Frank Ballard, 
M A, was proposed as a Fellow of the Society —The following 
communications were read —On RAytidosteus capensis, Owen, a 
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Labyimthodont Amphibian from the Trias of the Cape of Good 
Hepe, by Sir Richard Owen, KCB, FRS The author 
first noticed the discovery of certain forms of Amphibia belong- 
ing to the genera Ladbyrinthodon, Brachyops, Petrophryne, and 
Rhinosaurus, and called attention to certain typical “peculiartties 
m the structure of the teeth, the form of the bony palate, and 
the double occipital condyl An imperfect cranigm of the 
species now desciibed as (hytidosteus capensis was procmed by 
Mi Heer in the Orange Free State from the Triagof Swanopol, 
Beersheba, and deposited by him in the Bloemfagtem Museum 
This specimen, which was biought to England and submitted to 
the author by Dr Exton, consists of the anterior portion of the 
shull with pait of the mandible attached The general form is 
batrachoid, and one of the finder palato vomerine teeth, on 
berg examined microscopically, exhibited the characteristic 
labyrinthodont structue The surface of the skull, and the 
characters of the premaxillary, nasal, frontal, and, prefrontal 
bones were described The parietals and postfrontals are ım- 
perfect, the hinder part being lost Bhe rami off the mandible 
aie also imperfect behind, but a brolen fragment shows the 
articular suface The vomerine bones were also de:cribed, 
with the posterior nostril and the teeth before and behind this 
opening ‘The breadth of the bony palate at 1ts hinder fractured 
border 1s 5 inches, the length of the pait prece®ved 44 inches , 
the mandible, when perfect, was probably from 11 inches to a 
foot in length The author also gave an account of the dentition 
wielded by the premaxillary, maxillary, vomere, palatine, and 
mandibular bones The author pointed out that the type of arr- 
breathing vertebrates to which the present genus belongs 1eached 
its highest development in the Triassic period in Britain, Russia, 
Noith America, Hindostan, and South Afiica The only known 
antecedent form from which the labyrmthodont structure of 
tooth might have been derived ıs a genus of fishes named Den- 
diodus, m the Old Red Sandstone The Liassic. Ichthyosaurs 
also show some similarity in tooth structure , but yn them tbeie 
1s far greater simplicity —On the occurrence of antelope-remains 
in Newe: Pliocene beds in Britain, with the description of a new 
species, Gazella anglica, by E Tulley Newton, F GS —A 
comparative and critical revision of the Madieporana of the 
White Lias of the Middle and Western. Counties of England, 
and of those of the Conglomerate at the base of the South- Wales 
Lias, by Robert F Tomes, F GS 


Zoological Society, Apnl 1 —Piof W H Flower, LL D, 
FRS, president, in the charr—Prof Flowe: exhibited and 
made 1emaiks on a senes of skulls of the Bottle-nosed Whale 
{Hyperoodon rostratus), ulustiating the various stages pgesented 
by this animal as 1egaids the conformation of its sku& ın the 
different ages of both sexes. Piof Flowg: also exhibited, on 
behalf of Messrs Langton and Bicknell, a Aamen of spermaceti 
obtained fiom the head of the Hyperoodon —Mr Sclater ex- 
hibited and made remaiks on specimens of the eggs of two 
species of Testudinata {Testudo cephantopus, and Chelys mata- 
mata; recently laid by animals living in the Society’s Gardens 
—Mr R Bowdler Shaipe exhibited and made 1emaiks on a 
Red-thioated Pipit (Anthus cervis) caught near Brighton in 
March last Mr Sharpe exhibited at the same time an example 
of the true Watei-Pipit (Anthus spinoletta) captured at Lancing, 
in Svssex, in March 1877 —Piof E Ray Lankester, FRS, 
exhib ted and made remarks on a large living Scorpion (Buphus 
cyaneus) fiom Ceylon —A communication was iead from Piof 
T Jefiey Paker, being the first of a series of studies in New 
Zealand Ichthyologye The present paper gave a description of 
the skeleton of Regalecus argenteus The species was founded 
on a specimen cast ashore at Moeralki, Otago, in June 1883 — 
A communication was 1ead from Viscount Poweiscourt, F Z S, 
contaming an account of the ouigin and progiess of the herd of 
Japanese Deer at Powerscourt —A communication was 1ead 
fiom Mr G A Boulengei, giving the diagnoses of some new 
Repules and Batrachians from the Solomon® Islands, collected 
and presented to the British Museum by Mr H B Guppy, of 
HMS Zark —A communication was read iom Mı C O 
Waterhouse, containing an account of the coleopterous insects 
collected by Mr H O Foibes in the Timor-Laut Islands —Mr 
F D Godman, F RS, read a paper contaming an account of 
the Lepidoptera collected by thelate Mr W A Forbes on the 
banks of the Lower Niger, the Rhopalocera bemg described by 
Messrs F D Godman and O Salvin, and the Heterocera by 
Mr H Diuce The species gf butterflies were fifty zn number, 
and comprised representatives of all the families of Rhopalocera 
hitherto known from Tropical Africa, excgpt the Erycinidee, a 
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gioup but feebly developed in this 1egion —Mı R Bowdler 
Sharpe read the desciiption of three rare species of Flycatcheis, 
viz Alseonax minima, Lioptilus abyssinicus, and Lioptilus 
gale: Mı Sharpe also desciibed an apparently new species 
of Nuthatch discovered by Mi John Whitehead mm the moun- 
tains of Corsica, and proposed to be called Sitla whitehead: — 
Mi G E Dobson, F RS, 1ead a paper on the myology and 
visceial anatÜmy of Caps omys melani us, of which rare mammal 
specimens had been lately obtained fo. him by Mi F W 
Ramsden, II Męs Consul at St Jago de Cuba The well- 
known division of the hepatic lobes into minute lobules in 
C guorides fiom the same island was shown not to exist in 
C melanusus, which otherwise closely resembled the former 
species, and this characte could theiffoie nolongei be considered 
a generic one 


EDINBURGH 


Royal Sot&ıety, Marck 3 —Sir W Thomson, hon vice- 
president, 1n the hair —Sir AV Thomson communicated a paper 
on the efficiency of clothing for mamtaining tempeiatue He 
showed that if a body be below a certain size, the effect of 
clothing will be to cool it In a globula: body the temperature 


will only be kept up if the radius be gieater than 4, wheie & 
e. e 


1s the conductivity of the substance and e its emissivity —Piof 
J Thomson read a paper on the Jaw of inertia, the principle of 
chionometry, and the principle of absolute clinural rest and of 
absolute 1otation In this pape: the author pioceeded to dıs- 
ciiminate between what men can know, and what men cannot 
know, as to rest and motion in unmarked space For example, 
men have no means of knowing oi imagining whether a ball 
existing 1n space 1s In motion or at rest, noi have they any 
means, if it be ın motion, of knowing oi imagining any one 
direction, 1ather than another, as bemg the dnection of the 
stiaight lme fiom the place that was occupied by ıt» centre at 
any past instant to the place occupied by that centie at present 
There is then anessential difficulty as to ow forming a distinct 
conception either of rest or of iectiinea: motion through un- 
marked space He discussed, ın conngction with this, the state 
ment set forth by Sn Isaac Newton, under the desiznation of 
the firstelaw of motion, that every body continues im rts state of 
resting or of moving uniformly m a strarght line, except i so 
much as, by applied forces, 2t 1$ compelled to change tnat state A 
most important truth in the nitue of things, perceived with more 
or less clearness, was, he said, at the root of that enunciation , 
but the words, whethe: taken by themselves, 01 ın connection 
with Newaon’s accompanying definitions and illustrations, were 
inadequat® to give expression to that great natmal truth He 
proceeded to explain $e character of mutual motions, which 
can m any sense be regarded as unifoim iectilineai mutual mo- 
tions He gave, under the title of the law of inertia, an enuncia- 
tion which he offered as setting forth, by a bette: expression, all 
the truth which 1s either explicitly stated, o1 1s suggested by the 
first and second laws of motion in Sir Isaac Newton's arrange- 
ment In connection with the law of inertia he gave futher 
statements bringing out expressions of the principle of chrono 
metry and the principle of “ directional fixedness ” 01 of absolute 
clinural rest, and of absolute rotation —Sır W Thomson 
desciibed a modification of Gauss’s method fo. dete: mining the 
horizontal component of terrestrial magnetic force and the mag- 
netic moments of bar magnets in absolute measme —Mr 
Thomas Muir gave a paper on the phenomenon of gieatest 
middle in theecycle of a class of periodic contihued fractions 

March 17 —Robeit Grey, vice-president, m the chair — 
Messrs Peach and Hoine, of the Geological Suivey of Scotland, 
communicated a paper on the Old Red Sandstone volcanic rocks 
of Shetland —Mr P Geddes gave the fist two parts, mathe- 
matical and physical, of a paper on the principles of economics 
—Prof Cium Broyn communicated a paper by Prof Michie 
Smith on an imtegrating hygrometer 


DUBLIN 


University Experimental Science Association, March 
18 —On the boilmg-points of the haloid etheis, by E T10uton 
—On a new test for gallic acid, by A E Dixon, BA The 
eimnson-red colour which Di Sidney Young had noticed on 
adding a solution of cyanide of potassium to a solution of gallic 
acid, and which a few minutes’ rest o1 *rentle waimth causes 
completely to disappeaw is probably due to oxidation For 
although when shaken 1n contact with the au the colom reap- 
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pears, 1t will not do so when shaken im an atmosphere of hydro? 
gen, nitrogen, orcarbondioxide On 1e-exposure to the air, with 
agitation, the colom may be biougnt back The 1ed colour is 
not dissolved out by alcohol, ethei, or chlorofoim , neithei does 
it affoid any characteiistic absoiption-spectrum —On Ayrton 
and Periy’s electrometeis, by G F Fitzgerald, F R S —An 
electro-magnet fo: use in analysis was exhibited by J Joly, 
BE The electio-magnet 1 sealed into a test-tube to enable it 
to be dipped into solu 10ns contaimng perruginous particles 


Paris 


Academy of Sciences, Maich 31 —M Rolland in the chan 
—Remarks on the thnd volume of the ‘‘ Annals of the Buieau of 
Longitudes,” piesented tothe Academy by M Faye —On a pro- 
posed classification of comets accoiding to then dnect o1 retiogiade 
motion, by M Faye —Note on the form of the nucleus of the Pons- 
Brooks comet, by M Faye —On the specific heat of gaseous ele- 
ments at very high temperatures, by MM Berthelot and Vieille 
—Note on the origin of sugai of milk, by M Pau Bat Fiom 
expeillments made on goats the authoi infeis that the sugar of 
milk 1s produced by the mamma1y secretion of the superabundant 
sugai formed by the organisms afte: parturition, most piobably in 
the hve: —On anew species of fossil Suenian found ın the Pars 
Basin, by M A Gaudiy —On the conespondence between 
two different species of functions of two systems of quantities 
coiielated and equal in number, by M Sylveste: —Separation 
of gallium , sepaiation from organic substances, by M Lecoq 
de Boisbaudian —On a modified form of hghtning-conductoi, 
by M A Callaud —Results of experiments with a new venti- 
lating system worked by centiifugal force, by M L Se —Ob- 
servations made at the Meudon Observatory on the planet Mars, 
by M E L Tiouvelot —Approximate calculation of the thrust 
and surface of fiactue 1n a homogeneous houzontal mass of 
eaith suppoited by a vertical wall, by M J Boussinesq —On 
Gyldén's differential equation — 

ax ə 

an Ttotto ta o t 
m which the ¢’s me tiigonometiical senes, by M Pomcaré — 
Distribution of the potential ın a rectangulai plate tiaversed by 
an electric cuiient with permanent 7égzme, by M A: Chervet — 
On the electric phenomenon of the transport of 10ns and its rela- 
tion to the conductivity of saline solutions, by M E Bouty — 
On the resistance of the carbons employed in the electriclight of the 
French lighthouses, by M F Lucas —Note on the veuification of 
thelfws of tiansveise vibration in elastic rods, by M E Meicadier 
—The general theory of dissociation deduced fiom the general data 
furnished by the mechanical theory of heat, by M Isambeit — 
Note on the measurement of the tension of dissociation in the 
10dide of mercury, by M L Troost —On the phenomenon of the 
ciystalhne superheating of sulphui, by M D Gernez —On the 
non-existence of the hydiate of ammonium, by M D Tommasi 
The author's expeiuments lead him to the conclusion alieady 
arrived at by Thomsen, that hydiate of ammonium does not 
exist 1n ammoniac water —On the decomposition by water of the 
combinations of cupreous chloiide with the chloride of potassium 
and chloihydric acid, by M H Le Chatelier —On the compo- 
sition of pitch-blende, by M Blomstiand Fiom his analysis 
the author concludes that this substance 1s a mixture of uranine, 
silicates, carbonate of lime, and sulphuret of non, its formula 
being — 

2U,Pb(OgUs) + 5(R40,81, 2Aq) + 7(CaO,CO) + $ Fe;Sg 
—Note on the quantitative analysis of the phosphouic acid in arable 
lands, by M G Lechartier —Heat of formation of the fluoride 
of silver, of magnesium, and of lead, by M Guntz —Theimo- 
chemical study of hydrofluosiliceous acid, by M Ch Truchot — 
On the glyoxalbisulphide of soda, by M de Forcrand —On the 
influence of cerebial lesions on the temperate of the body, by 
M Ch Richet —On the special distiibution of the motor roots 
of the biachial plexus in the human system, by MM Forgue 
and Lannegiace —Descnption of a gigantic Dictyoneua (D 
monyt) found m the Carboniferous measures of Commentry 
(Alher), by M Ch Biongmart This remaikable msect must 
have been at least fifty centimetigs long —On the origin of the 
100ts 1n the ferns, by M Lachmann —On the causes which may 
modify the effects of the action of light ın directing the motion 
of plants, by M E Mer —On the diffusion of chuistianite ın the 
ancient lavas of the Puy-de-Dôme and the Lone Bawn, by M 
F Gonnard —Note on the ongin of certain phosphates of lime 
found in mass 1n the limestones of the Secondary series, and of 
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certain iron oies belonging to the class of globulai ores, by M | used deep tuning-foiks with such as heard subjective high tones 


Dieulafait —On the solar halos observed at Saint Maur on the 
morning of Maich 29, by M E Renou —Note on the presence 
of manganese in the wines of Grave, by M E -J Maumené 


BERLIN 


Physical Society, Maich 7 —Prof Neesen, by means of 
different glass tubes, demonstrated certain phenomena of Kundt’s 
dust figures prcduced by experiment ng with deep tones — Busied 
with an examination into the cause, not yet explained, of thetians- 
verse ridgings in sounding-tubes, Pref Neesen has, instead of the 
high tones of longitudinally-vibi ating tubes, tested deepei tones, 
which are kept up in the column of air of the glass tubes by an 
electiie tuning folk In the course of this investigation he 
made very beautiful observations m many tubes of dust-whirls 
roaming hither and thither, now to one «ide, now to the other 
In other tubes, agam, these whirls came to light either with 
great difficulty or but imperfectly It would therefore appear 
that the material of the tubular wall exercised some influence 
onthe production of those whnls The speake: had yet, how- 
ever, come to no definite result respecting the cause of, the 
transverse ridges —D: Kæng supplemented the expeimments 
he communicated at the last sitting of the Society, on the sensi- 
tiveness of normal eyes for variations of colour between the 
wave-lengths of 640 and 430 Tus he had so far done, 
masmuch as he had tested the influerce of hight-intensity on the 
sensibility m question Seeing, as was well known, that light- 
intensity, ın this pait of the spectrum especially, mounted very 
rapidly from the lme C to the lme D, and agam sank fiom 
the maximum beyond D down to F, it would be posible that 
the differentiating sensibility arrivec at ın the forme: experi- 
ments was in Jarge part conditioned by the differences of 
mtensity The cooperation of intensity was now in the new 
experiments partly excluded as a factor m this way, that 
the spectrum was observed through an absorbing medium 
whose maximum of absorption stooc at D, so that the curve 
of light-intensity. between C and D rose with much less 
iapidity, ran horizontally for some distance, and then sank to 
D The measurements, being carried out as in the former ex- 
periments, yielded the result that the differentiative sensibility 
under the conditions mentioned had undergone very little alter- 
ation, and that, consequently, light intensity had no influence on 
the range that had been airived at —Prof von Helmholtz re- 
ported on a theoretic treatise he had laid before the Berlin 
Royal Academy, 1n which he had taken in hand the task of ex- 
plaining, in accordance with mechanical principles, thermal 
movements, and more paiticularly Carnot’s law He attamed 
his object by means of the rules beaiing on stationary move- 
ments, as they were calculated for a vortex revoleing without 
fiietion and with gieat velocity, or for a fluid moving without 
friction m a closed encular canal The equations for these 
stationary movements deiived from mechanics corresponded with 
those derived from Lagrange's law for thermal movements 


Physiological Society, March 14 —Prof Lucae gave an 
address on the subject of subjective auriculai sensations and then 
treatment He showed by examples that the idea that subjective 
auiicular sensations, and 1n particular the generally knowr one of 
singing in the ears, had a somatic cause, such as stoppage of the 
exteinal acoustic duct or of the Eustachian tube, was not m 
accordance with experience Both on himself and on persons of 
musical culture he had determined the pitch of the singing o 
whistling sound, and had found 1t equal to the prope: tone of the 
external acoustic duct This cucumstance, together with several 
other facts, led him to the conjectuie that the singing 1n the eais 
was caused by a tetanus of the tensor tympani, which set the air 
ove: the membiane of the tympanum in continuous oscillation 
In cases of suffering fiom this distemper, of which the speaker 
cited a number of examples, the subjective auiicular sensations 
were to be divided into such as were intensified and such as were 
abated by externa: sounds Both kinds were toebe 1egarded as 
phenomena of abnormal iesonance, and weie accompanied by 
different degrees of haidness of hearing down to deafness The 
treatment of these subjective sensations, so far as they were 
simple tones and noises, and net the surjective heaiing of words 
or of anything outside the hearei (disturbances psychological 
and beyond the scope of his addiess) consisted, ın the opinion of 
the speaker, an opinion based on manrfold personal exper.ence, 
in subjecting the suffereis, fo: progressively longer periods of 
time, and for as many as two to thiee minutes at once, to a certam 
constant tone of the tunmg-forh In such a case Prof Luca- 
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and vice zers With the cessation of the subjective noises the 
deafness also usually disappeared, and the sufferers recovered a 
permanently normal state in this respect An explanation of 
this phenomenon the spealei thought might be found*in the 
analogy of othe1 sensations ın which abnormal excitement in one 
part of the sensory neiveq was ieheved by the gxcitement of 
neighbouring neivous parts —Piof Munk 1epoited on a treatise 
sent fo. imseition m the Vertand/ungen by Ty Gad, a foreign 
membe: Contrary to the opinion on the subfict hitherto entei- 
tained, Di Gad in this tieatise proved that in the spinal marniow 
of fiogs, ever undei the seventh neive300t, there were reflex 
centies in operation By gutting though the spinal marrow, 

below this spot, reflex convulsions from the toes upwards aie 
produced, not only on the same but also on the opposite side 

In other expeiumnents on frogs the spinal marrow was cut through 
beneath the medulla oblongata, andthe uppe: pa of the spinal 
maiiow as fai as the second vertebra cai efully pepa ed and laid 
on filtering paper satuated with Stiychnine™ On stimulating 
the fiog at the lower extremities 1eflex movements weie seen to 
pervade the whole body, but ın the 1egion of those sections of 
the spinal manow treated with stiychnine, flexor spasms weie 
observed, though 1t 1s well known to be a special characteristic 
of the stiycnnime spasm that it exclusively atfichs the extensor 

muscles In *his way was demonstiated the existence of con- 

ducting tacks rising fiom the reflex centies situated in the lower- 
most pant of the spmal mariow up to its topmost pairts If these 
latter, again, weie electrically stimulated, no flexor movement 
could be started from the spot which before, under the opeia-’ 
tion of stiychnine, had generated exteiior reflections Between 
this part of the spinal marrow and the motoiy nerves theie must 
therefore lie ganglia —Following up his communication at the 
last sitting, on the piesence of mtc acid in urine, Dı Weyl 
brought before the Society a senes of chemical reactions tend.ng 
to demonstiate that nitric acid could exist and be substantiated 


1n an oxidised solution along with urea 
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. SAMOA 


Samoa A Hundred Years ago and long before By 
George Tuer, LLD With Preface by E B Tylor, 
FRS (London Macmillan and Co, 1884) 


F°8 the purposes of cemparative ethnology Dr 
Turner’s* new work on Samoa, that group of ten 
islands 1n the Pacific which the Frenchman Bougainville 
named the Navigator# Islands in 1768, is entitled to 
stand ın the ggme rank auth such books as Williams's ac- 
count of Fy1 or Mariner's “Tongan Islands” The careful 
study of Samoan beliefs and customs for a period of more 
than foity years confers unusual authority on the writer's 
statements, whilst his description of their heathen con- 
dition derives more than ordinary value from the fact of 
his having been among the earliest missionaries who 
visited the islands Mr Tylor, in the short preface he 
has prefixed to the book, speaks with justice of the peculiar 
interest which attaches to a work that describes Poly- 
nesian life as seen in its almost unaltered state before 
contact with European races had inaugurated a period. of 
rapid change and made what was original and native 
- Indistinguishable from what was of foreign impor- 
tation 

Complete as is the account given by Dr Turner of 
Samoan life generally, of the government, social con- 
dition, and laws, of the people’s food, their houses, or 
therr Canoes, the main interest and value of the work lies 
1n the chapters which deal with the religious and mytho- 
logical ideas of the Samoans The book in this respect 
1s not only a storehouse of curious myths and legends, 
but st helps to throw light on the vexed question of the 
origin df mythology as known 1n other parts of the world 
The whole of Samd&n mythology 1s based on the concep- 
tion of the male and female nature of all things, such as 
we still find traces of in the genders of European 
languages Thus, according to their cosmogony, from 
the marriage of the high rocks and the earth rocks sprang 
the earth, from the marriage of the earth and the high 
winds sprang the solid clouds, and so on till they come to 
the gods and chiefs down to the individual who was pro- 
claimed king ın the year 1878 

Stories betraying the same 1ude conception of nature 
abound A girl turns into a mountain without difficulty 
(p 117), @certain stone 1s a coward Who fled in battle 
(p 45), certain trees are transformed men (pp 119, 


219) The important thing is that these and similar 
stories are spoken of as *'senously believed” by 
many “In all these stones the Samoans are rigid 


literalists and béleve in the very words of the tradition” 
(p 214) 

Samoan ingenuity has its explanation for the origin. of 
most things of man himself, of the name Samoa as well 
as of that of all the islands and their chief places, of 
springs (p 10), of the sea (p 12), of pigs (p 111), and, 
strangest of all, the stopy of the origin of cocoa nuts 
(p 244) e 

Dr, Turner reckoffs the number of Samoan deities that 
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had come to'his knowledge at 120, yet theie was a time 
when the Samoans were said to have no religion of any 
kind Each individual, each household, each village; 
had his or its peculiar god, incarnate generally in some 
creature, but sometimes 1n a stone, a shell, or even a star 
The rules and ceremonies of this fetichistic religion re- 
sembled very much those 1n vogue 1n America or Africa 
A man, while considering ıt death to cut or injure the 
incarnation of his own god, would owe no respect to the 
incarnation of his neighbours, Illnesses and death were 
the result of some offence against the gods, and piayers 
and offerings played ın consequence a large pait in the 
daily life of the Samoans 

An ill-defined supremacy among the gods belonged to 
Tangaloa He made the heavens and the earth He 
was specially piayed to before war, before fishing, or 
before planting, and thunder was the sign that the prayer 
was heard (p 53) Like Zeus, he sometimes was attracted 
by mortal women, and to obtain the lady who ultimately 
became his wife he sent down first thunder and storm, 
then lightning and darkness and deluging rain, and, last 
of all, a net in which he succeeded in catching her 
(p 232) 

The souls of dead Samoans started for Pulotu, the 
spirit-world, through two circular holes near the beach, 
the larger hole being for the souls of chiefs, and the 
lesser for those of commoners They went under the 
sea till they came to a Jand where all things were very 
much as they had been on earth Chiefs looked forward 
with pride to the use of their bodies as pullais in the 
house of the Samoan Pluto (p 260) 

In the Tongan Islands there was the same behef in 
Boluto as the future world, and Dr Turner’s woik 1s 
suggestive at every turn of comparisons with the beliefs 
oi customs of remote parts of the world The Samoan 
stery of the origin of tattooing, turning on a mistake in 
the delivery of a message (p 55), 1ecalls the Kaffir and 
Hottentot account of the origin of human mortality The 
story of the turtle and the fowl(p 218) points the same 
moral as the classizal fable of the tortoise and the hare 
The story of the woman and her child who were taken 
up to the moon, wheie they may still be seen (p 203), 1s 
piecisely similar to the moon myths of European folk- 
lore The custom of artificially flattening the heads of 
children (p 80) connects the Samoans in habit with the 
American tribe who, for doing the same thing, were called 
the Flathead Indians 

With regaid to Samoan customs generally the most 
interesting allusions in Dr Turner’s work are to the 
mock burnt-offerings, when for some offence against the 
gods a man would undergo a counterfeit process of baking 
in a cold oven (pp 32, 69), to the ordeals for the detec- 
tion of theft (pp 19, 184), to imprecations by taboo, as 
when the fea1 of a shark was instilled into a thief by the 
plaited figure of one (p 186) , to the confession of crimes 
for the purpose of obtaining divine pardon (pp 34, 40, 
141), to purification before battle by spuinkling (p 64) 
It is perhaps to be regretted that in reference to the 1ules 
of marriage the informatien vouchsafed by Dr Turner 
is not so full as on the preceding points we are not 
told whether the Samoans were endogamous or exo- 
gamous, nor to what extent purchase enfered into 
matiimony 
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A modified system of communism prevails with regaid 
to property, every man having claims on the gene1al pos- 
sessions of the clan, so that in building a house or a canoe 
he can always draw on his ielations Dr Turner says 
that this system 1s a sad hindrance to the industrious, 
but he also pomts out that ıt obviates the necessity of 
poor laws by making poverty unknown and inconceivable 
(p 160) 

We miss in Dr Tuiner's book any estimate of the p10- 
giess made by the Samoans since or in consequence of 
the arrival of the missionaries ın 1830, though he makes 
it clear that before that time they had made some inde- 
pendent advance in the ways of civilisation Thus he 
notices the previous mitigation of then penal code (p 
178) , and points to tradition as attesting 1n former times 
the custom both of cannibalism (pp 236, 240) and of 
human sacrifices (p 201) One would gladly know whether 
their numbers are incieasung oi tbe reverse, whether 
their wars have stopped, and whether it can still be said 
of them, as Dr Tuiner says of them as heathens, that 
* few drank to excess ” 

The last chapter deals with twenty-three islands away 
from the Samoan gioup, such as the Gilbert gioup and 
the New Hebrides, but in. reference to these the writer 
speaks more on the authority of native teachers than on 
a prolonged peisonal residence among them The most 
noticeable thing 1s the frequency of the custom of making 
mfanticide compulsory by law, and the generahty of the 
belief in the original 1esting of the sky upon tbe eaith 
and in the necessity of pushing it upwards Perhaps the 
most curious custom on these islands ıs that quoted of 
the isle Peru, by which a married woman foi yeais after 
hei mairiage was prohibited from looking at o1 speaking 
to any one but her husband When she went out she 
was covered in a mat with only a small holein it by 
which she might see hei way, and any man who saw*her 
coming was obliged to hide himself till. she had passed 
(p 298) 

Having touched on the chief points of intenest .n Dr 
Turners work, we cannot do moie than commend ıt 
earnestly to the attention of all who take interest in the 
customs of unadulterated heathenism We may fairly 
describe ıt as one of the most important contributions 
to the science of anthiopology that has been published 
for many years ‘In matte: and arrangement it is a great 
improvement on the “ Nineteen Yeais in Polynesia” in 
which Dr Tuner first gave to the world his experiences 
of Samoa There is an entire absence, perhaps too much, 
of personal missionary narrative , nor will any one regiet 
in the present work the long chapter which 1n the former 
diew attention to a quantity of more or less trifling resem- 
blances between the customs of the Samoans and the 
Jews The similarity is doubtless a real one, but it only 
shows, as wherever else 1t appears, not that the people in 
question had any connection. whatever with the Jews, but 
that the Jews in their evolution fiom savagery passed 
"thiough the same stages of thought and custom which 
still characterise barbarism wherever it exists The more 
the customs of 1emote parts'of the world are brought into 
compaiison, the more wonderful in its almost mechanical 
regularity must appear the history of human development 
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VOICE, SONG, AND SPEECH 


Voice, Song, and Speech A Practical Guide for Singers 
and Speakers, from the Combined View of Vocal Surgeon 
and Voce Traner By Lennox Brownt, F R€ S 
Edin, &c, and Eml Behnke, &c 8vo, pp 322 
(Londom Sampson Low, Marston, Searle, aad Riving- 
ton, 1883 ) . 

IOS bulky handsome volume of 322 pages seems at 

fist sight to present considerable difficulties to a 
reviewer, which begin with the very title-page, wherein 
its contents are said to be derived “from the combined 
view of vocal surgeon and voice trainer’? The latter 
occupation 1s fairly definite, hyt what exactly is the 
former? It might indeed be thought that fhe striking 
photograph, with wide-opened fhouth and glaring eye- 
balls, which faces the title, represents the vocal surgeon 
1n question, seen in the very act of giving tongue But 
this explanation turns out to be incorrect, as it 15 an 
excellent though not a * combined" vieW of Mr Emil 

Behnke's larynx, taken fiom nature and untouched by 

hand This feature, 1f indeed the larynx can be correctly 

called a feature, of the work, 1s, 1t may be at once said, the 
best ıt contains The gentleman just named has exhibited 
remarkable energy"and perseverance ın obtaining, for the 
fist time, a series of autolaryngoscopic views of the vocal 
chords ın the process of phonation, and in different 
registers of the voice Four of these, givén on an en-* 
laged scale in the body of the volume, "go some way 
towards settling the long debated questfn as to the 
different mechanism of the natuial and the artificial or 
“falsetto” voice In all other respects the book 1s very 
unequal, and contains little that cannot be as weil or 
better obtained elsewhere It has two prefaces one of 
the usual kind, and in the usual place , the other at the 
opposite extremity of the work, quaintly termed a Preface 
to Advertisements, ın which it 15 stated that “the authors 
have stipulated with the publishers that no adveftisement 
whatever should be admitted withoug their express sanc- 
tion" The opening chapter 1s entitled “ A Plea for Vocal 

Physiology," and 1s followed by otheis on the laws of 

sound, the anatomy and physiology of the vocal organ, 

and on the larynx, which need no special notice except -0 

iemark that the nomenclature adopted ın the description 

of the last-named organ, like that employed in another of 

Mr Behnke's works, 1s somewhat un-English and clumsy 

The old Greek names thyroid, cricoid, arytenoid, and 

the like are at least as graceful, and peihaps as easy to 

retain in the memory as the “ring-shield aperture," the 

“shield pyramid? muscles,” and the “ buffer, cartilages’ 

In the chapter on vocal hygiene some characteristics, 

for:unately uncommon, begin to show themselves We 

are told that “ Better than a respirator is the veil invented 
by Mr Lennox Biowne, and sold by Messis Marshall 
and Snelgrove ^ On turning to the salected and expur- 
gated advertisements, we find one from the latter fium, 
adorned with a fascinating picture of a. lady wearing the 
said invention, of which the pice is “5s, or by post 
5s 2d” On pp 110 and III we meet two old friends, 
again ladies, one with a natural, another with a deformed, 
wast, and to our delight they reappea: with farther ın- 
ternal detail on pp *12 and If3 Fou pages having been 
thus pleasantly got over, we learn «vith relief on p II7, 
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that “hygienic corsets, exactly of the kind we describe, 
can be obtained from Mr Pratt (surgical mechanist of 
Oxford Street)” On turning to the advertisements, we, 
singularly enough, find Mr Pratt also among the elect 
Hutchinson’s well-known spirometric experiments are 
then largely, diawn upon, and feeely quoted, by which 
means we reach p 132, where we find four pages of illus- 
trative cases, ifgluding those of the “Rev Canon G,” 
who “bioke down in voice” “A B, Esq, MP,” who 
* suffered from impediment in speech”, “C W P, Esq, 
Mus Bac ,” who “spoke in a chiN's treble”? , and **Miss 
D M,” who “ was rapidly losing. the upper and middle 
notes of her voice from faulty production” All these, 
and others, tthe number of eight, even a Scotch pre- 
centor among them, were kappily cued 

We next pass to the oft-told history of the laryngoscope 
and its teachings, to find on pp 163-169 some really good 
woodcuts of the five registers of the voice, named, accord- 
ing to Mr Curwee's system, the lower thick, the upper 
thick, the lower thin, the upper thin, and the small re- 
spectively Farther on two of these, and the falsetto, are 
reproduced by photography as above stated 

The chapters on voice cultivation, on breathing, on 
“attack,” and on resonance go 1ather beyond the scope 
of a scientific paper As an exercise, the pupil 1s recom- 
mended to repeat the syllable Zoo four times rapidly, 
once long, following with oo, oh, ah The effect, with 
a large class, would be highly pastoral and pleasing 
Indeed, it 1s a cognfort to know that this “ will be published 
very shortly by Messrs Chappell and Co, of 50, New 
Bond Street" (vzde advertisement) e The most original 
chapter of all 1s, however, that on “ The Daily Life of the 
Voice-USer" He or she is instructed as to residence, 
“ablutions,” “face and neck powders” (see advertise- 
ment), dress, and especially as to a “ special woven and 
shaped combination, reaching fiom neck to ankles and 
wrists” Qn turning with feverish haste once more to the 
advertisem€nts, we find that this boon to human nature can 
be obtained of E War® and Co of Ilkley, and that the 
cost is only 12s 67 On the other hand, while tieating 
of diet, the authors, no doubt from a “combined view,” 
say (p 256), “We decline to give an opinion on 
cucumber’? | 

The above extracts will show the general tone and style 
ofthe work The witer of these lines wishes to speak 
vith the greatest respect of Mr Behnke's really valuable 
»hotographs, which he exhibited at the Royal Institution 
ibout a year ago He cannot help regretting that that 
rentleman ın bringing his new conception anto the world 
'hould have called in the obstetrical aid of any surgeon, 
1owever “ vocal ” W H STONE 
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1 Seguel to the Firs? Six Books of the Elements ofEuchd |, 


By John Casey, 
1884 ) 


VE have noticed (NATURE, vol xxiv p 52, vol axvi 
' 219) two previous editions of this book, and are glad 
o find that our favourable opinion of it has been so con- 
incingly indorsed by teachers and students in general 
“he novelty of this edition 1s #supplemeat of “Additional 
'ropositions and Exercises ” (pp 159-174) This contains 
n elegant mode of obtaifiing the circle tangential to thiee 
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given circles by the method of false positions, construc- 
tions for a quadrilateral, and a full account, for the first 
time in a text-book, of the Brocaid, triplicate-ratio, and 
(wha: the author proposes to call) the cosine circles Dr 
Casey has collected together very many properties of 
these circles, and, as usual with him, has adaed several 
beautiful results of his own He 1s not so thoroughly 
well up in the literature of the subject as he might be, 
but he has done excellent service in intioducing the 
circles to the notice of English students Again, Question 
31, p 174, to one unacquainted with geometrical results, 
would appear to make its début here, whereas it figures 
as a question in the “Reprint from the Educational 
Times” (vol m p 58),! and is discussed there m connec- 
tion with an envelope which forms the subject of a paper 
by Stemer (see also pp 97, &c , and vol iv p 94) 

Many of the tiifling errors we previously pointed out 
have been corrected, but some are still left, as on p 39, 
lne 15, “4 &” should be “4 C", p rIO, reference 
shoukl be to the “ Reprints from the Educational 
Times” , p 74, line 8 up, should be “ B D," not “PD”, 
Question 103, p 157, is inconectly printed , p 172, the 
Brocard angle, in all the papers we have seen, is denoted 
by o and not by a We think a better place for the 
“Observation” on p 172 would be after Question 3 on 
p I7: The figure on p 1341s inverted In the “Index,” 
Pascal’s Theorem should be referred to p 129 and not to 
P 139 We only need say we hope that this edition may 
meet with as much acceptance as its predecessors ıt 
deserves greate: acceptance 


The Ores of Leadville, and thew 
By Louis D Ricketts ato 
1883) 


THE author, in accordance with the requirements of the 
Ward Fellowsbip in. Economic Geology in Princeton 
University, spent upwards of fou months at Leadville 
in the study of the o1es and their mode of occurience, and 
more particularly in the Morning and Evening Star 
Mines The result of his Investigations are presented 1n 
a veryuseful memoir dealing with the minuter pheno- 
mena of the two mines investigated, which are admirably 
placed for this purpose,as, although small, they have yielded 
an enormous quantity of carbonate of lead associated with 
silver ore in the form of chloride and bromide, the whole 
deposit being piobably a pseudomorph or substitution-pro- 
duct of a blue limestone of Carboniferous age, by infiltra- 
tion of metallic minerals from an overlying sheet of gray 
porphyry This class of substitution is not unknown m 
other parts of the world, the famous calamine deposit of 
Vielle Montagne being one of the most familiar examples, 
but nowhere else is it illustrated on the great scale ob- 
served around Leadville, which now produces nearly one- 
half of the total quantity of lead raised in the United 
States The ore itself varies very considerably in charac- 
ter, consisting of mixtures in eveiy conceivable proportion 
of hard granular and soft carbonate of lead, often exceed- 
ingly pure, with quartzose brown iron o1e and silver chloride 
and chlorobromide, the latter sometimes in lumps of a few 
ounces or even a pound weight, moie geneially, however, it 
1s diffused through the mass, which 1s enriched to from 50 
to 100 ounces in the ton of ore. A point of great interest, 
we believe first noticed by the author, 1s the occurrence 
of beds of basic feiric sulphate undeilymg the lead car- 


Mode of Occurrence, &-c 
(Princeton, New Jeisey, 


Hodges, , bonate, and als8 containing some silver as chloride and 


lead as sulphate This the author considers to be due to 
the oxidation zz set of a belt of iron pyrites more or 
less mixed with galena, the change being so complete 
that no trace of pyrites is ever seen m it Ina second 
section the author gives much interesting detail as to the 
working of the mines and their produce, the whole fogming 
a monograph of considerable value B 


* It was proposed in the Educational Ti zmes for Feb-uary 1865 p" 
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Elemente der Organographie, Systematik, und Biologie 
der Pflanzen Von Dr Juhus Wiesner (Wien 
Alfred Holder, 1884 ) 


Tus 1s the second volume of a more extensive work 
entitled “ Elemente der wissenschaftlichen Botanık,” the 
first volume of which dealt with the anatomy and physio- 
logy of plants The first part of this the second volume 
1s occupied with organography the author recognises 
five fundamental types of vegetative organs, viz “ phyl- 
lom, caulom, rhizicom, trichom, thallom,” and thus ig- 
nores the conclusion of Sachs, that stem, leaf, and root 
are not coordinate categories, but that the root should 
rather be coordinated with the shoot, a structure com- 
posed jdintly of stem and leaf Fuither, he cites the 
sporangia of Ferns as examples of trichomes (p 5), and 
thus does not adopt the view of Goebel, that the 
sporangium 1s an independent organ, and 1s not referable 
to the categories of vegetative organs These two points 
are sufficient to show that the book 1s not abreast of cur- 
1ent morphological opinion * 

The second part 1s devoted to the systematic study of 
plants The arrangement adopted is that of Xichler's 
* Syllabus,” in which the classification of Angiosperms 1s 
different from that ın cunent use in England This 
section appears to consist chiefly of an enumeration of 
facts, and the student 1s left to draw his own comparisons 
between the plants described 

Then follows a pat on “Biology,” a very readable 
treatise on the life of the individual, reproduction, and 
the origin of species As an appendia a short h.story of 
the development of botany is given, and in a few pages of 
notes, references are given to the most important works 
on various bianches of the subject It 1s suiprising under 
the head of classification of Phanerogams (p 424) to find 
no mention of the “Genera Plantarum"! of Bentham and 
Hooker, the most important publication of the sort in 
recent years The book 1s illustrated by numerous wood- 
cuts, many of which are taken fiom older books, for 
example Schleiden's “Grundzuge’’ Looking at the book 
as a whole, there 1s nothing sufficiently new either 1n the 
materal or in the treatment to recommend ıt above others 
already before the public M 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for openions expressed 
by his correspondents Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscrepts 
No notice rs taken of anonymous communications 

[Zhe Editor urgently requests correspondents to keep thar letters 
as short as possible The pressure on his space ıs so great 
that it 1s impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


On the Motion of Projectiles 


I HAVE read with great interest Mi Bashforth’s article on 
a new method of estimating the steadiness of elongated shot 
when fired from lage guns, and I have no doubt that we should 
have a much bette: knowledge of every new gun to be biought 
into service 1f we could tiy it, using the Bashfoith chionogiaph, 
which 1s the most perfect fo. measuing the times occupied by a 
shot 1n passing over a succession of equal distances That would 
give us at once the coefficient of resistance of the an to the projec- 
tiles used ın that special gun, and then by very simple formule 
and tables the calculation of trajeczonies (which 1s ore of the 
main points in artillery) would be a very easy tsk 

Instead, with the present system, viz knowing only the muzzle 
velocity, we must rely for these calculations on the coefficients 
deteimmed with only one soit of projectiles , and of course such 
coefficients must vary very much (mote, perhaps, than 1s gene- 
rally thought) with different projectiles, with different shapes 
of the head, and especially with the different methods of giving 
1otatiore 

Lately many improvements have been made in the form of 
the projectiles , many ogival-headed shots of two diameteis have 

a 


been int.oduced, and the use of bieechloadeis instead of muzzle 

loaders has allowed the use of bette: means of giving 10tation ? 
Of couse tae present coefficients still hold good for compara- 

tively short 1anges, and for heavy projectiles, because then the 


loss of velocity 1s little on account of the small = Bet when 
T 


d? 
the “1s rather lage, asein the case of small guns oi ufles, 


w 
then the coeff cients Ky are less reliable : 

I have lad great experience m calculating with the Bashfoith 
method, and I have been able to caltulate trajectories for heavy 
guns, which were not far out from the actual practice, I had 
still better results usmg Prof Niven's method and table, but 
when I had to calculate tfajectoies foi small guns, both these 
methods fziled to give me reliable results > 

For instance, ın calculating the tiajectories for the Noi denfeldt 
one-inch gun, I had with Bashfomh's method for an angle of 
elevation af 9? a 1ange of 2282 yards, and foi 12*of elevation a 
range of 2539 yards instead byectual pra@ice the elevations 
requued were found to be— 


For 2200 yards 7 12! 
» 2400 4, 8° 20' 
,» 2600 ,, 9° 36' 


e 
The bullets have an ogival head stiuck with a radius of one 
diameter and a half, therefore they aie not different m shape 
from the shots used by Mı Bashfoith in his experiments 
Besides I civided the trajectory into many small arcs, and I was 
very careful in applying tne correction for the different density 
A )Ko m- 
534 22 


stead of simply E K, I was even rather afiaid of oveidoing 





2 
of the an, viz using always the formula © (: x 


tus correction, taking a lighter weight of the au than was 
necessary , and I was very much astonished when I saw that the 
trajectories calcuated were much too short 

Tt seems to me also that the coriection to Ut applied when the 
bullet 11ses to 2 great height, requnes a little more consideration, 
and a thorough mathematical investigation 

I think that the problem of a body moving ina medium waich 
becomes less and less resistant as the body advances Wirough it 
1s more complicated than we would think at first, and cannot be 
dealt with by only considering the density of the medium equal 
to the mean of the densities at the two terminal points 

E RISTORI 





Christian Conrad Sprengel $ 

THE interest n my note on Sprenggl (NATURE, vol axix p 
29) may excuse some addr‘ional facts In the Life of Dr E L 
Hem (by G W Kessler, Leipzig, 1835, 8vo) the following 1s 
repunted fom Hem’s diary, vol u p 72 — 

‘I read Rector Sprengel’s woik with indesciibable satisfac- 
ton Since the time when I 1ead Hedwig’s system of the fructi- 
fication of :he mosses, fourteen years ago, I never had such a 
great and thorough pleasure as to-day I cannot admire enough 
the power 2f observation, the untiring assiduity, the acuteness, 
and the correct and clear exposition of the facts which he had 
observed His work ıs a masterpiece, an original, which gives 
him honour and of which Germany can be proud ” 

Di Heim, who afterwards became a distinguished physician 
m Beilin, Prassta, was an enthusiastic mycologist, who had 
made the acqufintance of Sir J Banks and, Solander, had 
studied carefully Dillemus's Herbauum in Oxford, had later 
visited Gae-tner and Koelreute: He speaks rather enthusiastic- 
ally about this natwalist, who showed and explained to him his 
experiments Dr Hem gave also the fust instiuctions 1n botany 
to Alexande: von Humboldt 

Mr Kessler, the editor of Heim’s Life, says (vol 1 p 286) — 
« Heim found in Rector Sprengel, to whom he gave the first 
instiuctions in botany, a remarkable student «Sprengel repaid 
largely all pains which Heim had spent on him by the fiut. of 
his caieful studies ” 

The editor wrote this ın 1835, and the fact that he selected oul 
of the diacy the above-quoted note pioves well how mucl 
Spiengel's work was appreciated and admued even by non 
scientists p 

In Koenigsperg, Piussia, Pref C F Burdach, in his yearly 
lectures on physiology, taught and appreciated highly Sprengel’: 
d.scoveies in his lage "* Phys.oloBy," published m 1826 witk 
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the assistance of C E von Baer and H Rathke, and in the 
second edition, 1835, with the same assistance, and, besides 
them, with E Meyer and J Valentin, and m a French transla- 
tion of the sante work, 8 237 gives an account of Spiengel's dıs- 
coveries  '*If he should have gone a httle too far in some cases 
it would be without importance, the same occus with every 
scientist wh makes a great discofery, and becomes with it 
enthusiastically excited” I know personally that Buidach's 
well-reputed assRtants were thoroughly acquainted with Sprengel’s 
observations * . 

Prof H Burmeister had studied in Greifswald and ın Halle, 
and published hus “Handbuch der Entomologie,” 1832, an 
English translation by F Shuckard® He speaks (vol 1 p 303) 
about Sprengel’s and Koelreuter’s observations at some length, 
also as well known and of the highest impoitance Prof Bur- 
meister will be indeed best gble to state 1f he became acquainted 
with the facts¢n Prof Hornschucl's lecture on the physiology of 
the plants, ‘‘natuge mysteiag nobis aperire expertus est” (* vita? 
m Prof Burmeistei’s dissertation), or m Halle by Piof Carl 
Sprengel, the nephew of Rector Sprengel, or somewhere else I 
know personally that m Berlin, Link, Lichtenstein, Klug, 
Enichson were entuely acquainted with Sprengel’s discoveries 
Prof Kunth was avery old friend of Heim (Life, n p 9), and 
beyond doubt acquamted with the facts, though he has not 
brought ıt forward in his lectures after Dr F Muller’s state- 
ment I was assured by scientific friends that Treviranus in 
Bonn and Nees von Esenbeck in Breslau were well acquainted 
with Sprengel I confess that I am entuely at a loss to under- 
stand how it happened that Sprengel was unknown to scientists 
m England, where Kuby and Spence’s “Introduction,” &c , 
had seven editions from 1815 to 1867, the last of 13,000 copies 
There would be no difficulty to find ın German libraries more 
publications to corroborate my views, but I believe those quoted 
are sufficient to prove what I intended to state m my former 
note H A Hacen 

Cambridge, Mags , March 24 . 


Salt-water Fish-Types in Fresh Water 


MR WARDMAN’S observations on the occurrence of “ sea-fish 
in fresh-water rivers? (NATURE, vol xix PP 452-53) are not 
by any means unique, as he has supposed On the contraiy, 
cases similar to those he has recoided are so frequent as to justify 
him 1n believing that ‘‘some caution must be observed in the 
classification of strata as fresh-water or marine on the evidence 
of fish alor ” The incuision and confinen ent of the two types 
specially Mentioned—the “sunfish” and ‘shark ”—ın fresh 
water have many paralld& For instance, in NATURE, vol xui 
p 107, Messrs W W "Wood and A B Meye: have iecorded 
that ‘‘near Manila is the Lacuna de Bay, a large sheet of 
water" whose ‘‘ water is quite fresh, and, after settling, pei- 
fectly potable,” but in which hve a sunfish (Priszs pes otelin) and 
asmall shark Further, in Lake Nicaragua, whose mean height 
above mean tide in the Pacific and Atlantic Oceans 1s 107 63 
feet, are likewise found a sunfish—apparently Prestes antiquorum 
—and a peculiar shark—Zulamra (or Carcharias) nuaraguensis 
The last have been especially noticed in a ** Synopsis of the 
Fishes of Lake Nicaragua, by Theodore Gill M D , and J F 
Bransford, MD, USN,” m 1877 (Proc Acad Nat” Se 
Phila, pp 175-91) Therein it is also urged that ‘‘these 
instances, supplemented as they are by many others, are 
sufficient to comvey a caution against too extensive generalisation 
of the physiographical conditions hinted at by fossil. 1emains of 
aquatic types " THEO GILL 

Washington, April 1 





“The Axioms of Geometry” 


Mr Rost B Haywarp has witten to me that some of the 
statements in mf article, ‘‘The Axioms of Geometry,” in NATURE, 
March 13 (p 453), are too sweeping, and that in particular 
Euchd I 16 does not necessarily hold for the geometry of the 
eye-being, or, to use the more familia language of spherical 
geometry, that this theorem does not hold unless the median line 
of the triangle on the side on which the exteiior angle lies 1s less 
than a quadrant 

Mr Hayward has also pomtetl out that «he erior hes in the 
assumption that a terminaged straight®line ** may be produced to 
any length ” 

All this 1s clear enough, and I was conscious of it when I 


wrote the article In fact I meant to add, but somehow omitted 
to do so, that every figure considered has to be lımıted to less 
than a hemisphere, or to less than half the space round the eye- 
bemg If this ıs done, and if by the whole figue 1s under- 
stood the given figue together with any addition required fo 
the proof, then my statements will hold, but with one exception 

I was wrong in saying that Legendre's proof, given by Mr 

Casey, can be treated in the same manner as Sir Wm Hamilton's 

For 1n this proof a series of triangles 1s constructed with sides 
which increase till they become infinite The reasoning 1s there- 
fore not applicable to the sphere But neither 1s it to the plane 

We have no night to reason about infimite figures as we do about 
fimte ones O HZENRiCI 





Wild Duck laying in Rook's Nest 


A WEEK ago to-day six wild duck's eggs were taken out of a 
rook's nest about four miles from here ‘The rookery ıs situated 
on the banks of the River Test The nest from which these eggs 
wee taken (the bird flew off as the nest was approached) was in 
a hofe-chestnut tree, and was about thu ty feet from the ground , 
the tree was about twenty-five yaids fiom the river, and was 
suirounded by others, mostly elm’ An instance of so unusual a 
situation for wild duck’s eggs might, I thought, interest some of 
your readers JOHN H WILLMORE 

Queenwood College, near Stockbridge, Hants, Apnl 3 


[Our correspondent has sent us one of the eggs referred to, 
which we have submitted to a well-known oologist, who 1s of 
opinion that the egg 1s most likely a wild duch’s —Ep ] 


The Remarkable Sunsets 


I LEARN from Mi Frank Atwater, 4 teache: m the Native 
College here, that he observed the ‘‘glow” at 5 am on Sep- 
tember 5, when landing fiom the steame: at Maalaea, thnteen 
miles south-east of this He had anıved ın the islands only 
two days before, and marvelled much if such were the suniises 
hee Hes the only person I have met who observed it prior 
to the evening of that day Mı Atwater's date 1s verifiable by 
the 1egular movements of the steam-packet 

Lahaiua, Hawauan Islands, Maich 14 S E BISHOP 


e Cats on the District Railway 


WITH 1eference to Mr Vicar's letter last week (p 551) about 
the cats at Victoria. Station, I beg to state that there are cats all 
over the District Railway both in and out of the tunnels, and 
many of them—famihaily called ** Stumpy” by the men on the 
Iine—can testify by the shortness of then tails to the han breadth 
escapes they have had from passing tiains — Those I have seen 
are mostly full-giown cats, and only once have I seen a kitten 
walking on the rails, and that was at night afte: the traffic had 
ceased At one signal-box which 1s built on a platform over 
the line, and the only access to which 1s by a steep non ladder, 
down which no cat could climb, there aie two full-grown tabbies 
—toms I believe—and I have often seen them asleep behind the 
signal bells o1 even on the handiail of the platform, utterly 
callous to the trains rushing by underneath As aule the men 
aie very kind to them, and give them milk, &c, 

I would add that until quite recently there was a small fountain 
and cncula: basin near one of the pumping-engine houses wherein 
weie two fish which had been there for about twelve years One 
died last year, and now I see the basin has been converted into 
a flower-bed by the man in chaige E DEM MALAN 

Victona Station, District Railway, April 14. 








THE GEODETIC SURVEY OF THE UNITED 
° STATES! 


WE would congratulate Prof J E Hilgard, the Super- 

intendent of the Survey, on his first general Re- 
port on the work of his department, which gives an 
account of the Survey for the fiscal year ending June 
1882 We are unable to gather why its issue has been 
deferred until now, but its arrival at the present time 1s 
not the less opportune, particularly as the programme of 


* “Report of the Superintendent of the Survey,” Washington, 1883, 
556 pp , ato æ 
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the appioaching Internatıonal Geodetic Conference at 
Washington 1s beginning to claim decision 

The Report describes the nature and general procedure 
of the coast and topographical surveys, with a description 
of the instiuments employed , full details of the observa- 
tions and their methods of 1eduction being given 

Whilst the original leading aim of the Survey, the 
security of navigation, has been kept in view, other ob- 
jects incidental to the work of trigonometrical survey, 
and of the highest scientific interest, have not been lost 
sight of 

Hydrographic surveys have been prosecuted in the 
waters and off the coasts of seventeen States and Terri- 
tories, and topographic suiveys for the exact definition 
and delineation of shore line have been canied on in 
eleven States and Teititories The triangulations for this 
work have been advanced ın twenty-two States and Teiri- 
tories, and included the measurement of the base-line in 
California , and also, as 1s well known, the extensiog of 
the tians-continental triangulations urged by the late 
Prof Peirce, for connecting the surveys of the Atlantic 
and Pacific coas's In the interior States the work has 
included the continuation of the uiangulations of Ken- 
tucky, Tennessee, and other States 

The incidental work has comprised the carrying of lines 
of precise “leveling’’ between points far distant (1125 
miles) , the exchange by telegraphic signal of the longi- 
tudes of important cities, the usual observations for latı- 
tude and azimuth, and of the magnetic elements, the 
dete: mination of the force of gravity by pendulum experi- 
ment, and the study of ocean cunents, particularly of 
the Gulf Stream 

For the year ending June 1884 the cost for carrying on 
the work of the U S Coast and Geodetic Survey, by which 
designation this department has been known since 1878, 
was estimated at $573,000, and it 1s gratifying to note that 
on the othei side of the Atlantic the value of active scien- 
tific inquiry continues to be recognised. by the State, p10- 
vision having been made for furthei tidal, magnetic, giavity, 
and other scientific observations 


e 

In a geodetic survey extending ovei an a1ea so large as 
that of the United States the question of the size and 
figure of the eaith becomes of great mmpoitarce Al- 
though, as Prof Hilgard points out, different epinions are 
held as to the mode of prosecuting gravity experiments, 
all geodists agree that widely-distributed pendulum ob- 
servations will give results valuable to geodesy and 
geology It 1s undoubtedly desnable that opportunity 
should not be lost of combining the results of pendulum 
Obseivations taken ın d.fferent parts of the globe, and we 
trust that thevaluable pendulum w ork done in India (* Gieat 
Trigonometrical Survey," vol v), and the discussion at 
the informal conference on giavity determinations be- 
tween Col J Heischel, RE, Prof 5 Newcomb, and the 
officers of the Survey Department, which was held at 
Washington in May 1882, may stimulate the recognition 
in this country of the necessity of further experiment and 
inquiry in this direction Although the conclusions pro- 
posed by Prof Newcomb, as amended and adopted by 
the conference, have been elsewhere discussed, 1t appears 
desirable at the present time again to invite attention to 
them Generally they are as follows — 

I The main object of pendulum reseaich ıs the deter- 
mination of the figure of the earth . 

2 A complete geodetic survey should include detei- 
minations of the intensity of gravity 

3 A mmute gravimetric,survey of some limited region 
1s at present of such interest as to justify its execution 

4 Extended gravimetiic linear exploration ıs desirable 

5 Each seres of such determinations should be made 
with th® same apparatus 

6 Such determinations ought commonly to be accurate 
to the 1/200,000th part 
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7 All pendulums should be compared at some central 
station 

8. Determinations of absolute gravity will probably 
prove useful in comparing the yard and the metre, and 
they should at any rate be made in order to test the 
constancy of gravity agagnst the constancy ofdlength of a 
metallic bar 

9 In the present state of oui experienee, unchanged 
pendulums are decidedly to be .prefendfl for ordiniry 
explorations 


In an appendix (No 91) is given the reduction, with 
the employment of modein constants, nlade by the late 
Di C R Powalky at the charge of the Bache Fund of the 
National Academy of Sciences, ef the place, of 150 stars 
observed by La Caille at the Cape of Good Hope and at 
Paris, between 1749 and 1757 Since all these stars have 
been re-observed in recent years at Melbourne and at the 
Cape, the comparisons of La Caille's places with these 
determinations and with those of Dr B A Gould at 
Cordoba became of scientific value š 

An account is also given of the measurement of the 
primary base-line in Yolo county, Sacramento Valley, 
begun in 1879 with the new compensating base apparatus 
designed by Assistant C A Schott The measurement 
was made under the diiections of Assistant George David- 
son, but che discussion of its results does not appeal in 
the present Repoit 

The measuring bai of the compensating apparatus 1s of 
a construction different from other compensating bars, 
but involves no new mechanical principle It 1s com- 
posed of :wo metals, zinc and steel, so proportioned as to 
be compensatory for change of temperaturg, the expansion 
or contiaction of a zinc bai five metres in length 
being counteracted by the expansion or contraction of 
the two steel bars betWeen which it 1s placed 2 

The determination of the 1ate of expansiongof the 
subsidiary steel and zinc bars by which the five-metre 
standard was verified was done by means of two mucro- 
meter nucroscropes securely fixed to stone piers placed a 
metre apait, the metre bar whose rate of expansion was 
to be determined being compaied when at different tem- 
peratures with the distance between the two mf oscopes 
as determined at a constant temperature by reference to 
a second standard metie bar Th@distance between the 
microscopes thus becomes a function of the temperature, 
and m th s 1espect we cannot but think that the method 
attributeé to General Wrede, by which the variable 
cistance between the microscopes becomes unimport- 
ant, has a decided advantage 

The active investigations since 1871 as to the dis- 
tribution of terrestrial magnetism in North America 
kave beome generally known fiom the reports of Prof 
Hilgard, as well as by the publication of Mi Schott’s 
paper on the magnetic variation of secular declination 
Mi Schott also now gives an important appendix to 
tne Report onethe distribution of the magnetic declina- 
tion in tre United States at the epoch January 1885, 
together with three isogonic charts ın continuation of 
those issLed by the Survey up to the year 1876 The 
results are also given of the magnetic observations made 
by Lieut Very on the north-eastern coast of America, 
particula y at Labiador, in the remotesettlement of Nain 
(lat = 56° 33’ N , long 61° 44’ W) 

In the exploration of the Gulf Stream, the'facts brought 
out by the deep-sea soundings of Commander J R 
Bartlett during 1881, with Siemens's admuable electrical 
deep-sea thermometer, are also referred to, and the 
account of the deep-sea soundings taken off the Atlantic 
coast between 1879 and 1883 by Lieut J E Pillsbury, in 
connectior. with the exploratron of the Gulf Stieam, and 
tke discussion by Prof Ferrel on the tides of the Pacific 
coast aie now published The Mquiries of Dr Thos 
Craig as to fluid motion, paiticularly as to the motion of 
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* vessels and of bodies such as pendulums, 
1mmersed in fluid, are also adverted to 


Twenty-five useful maps and charts are attached show- 
ing fhe genial progiess of the survey, particularly on the 


coasts of Florida, California, Oregon, and Carolina , 
together with illustrations of the apparatus used As 
compared" for instance with the precise drawings given 
by General Ibanez in his Reports in 1860 and 1865 on 
the Madrid bese-line, there may perhaps be room for ım- 
provement in the finish of the illustrations given in this 
Report 

In the Report of the Superrgtendent for 1883 we shall 
look forwaid with interest to the results of the experi- 
mental researches on the force of gravity, by Assistant 
C S Peirce, who 1s ngw visiting Europe for the purpose 
of his inqufries 

In the success with which the Superintendent has been 
able to deal with the different branches of his department, 
much is' due, as he indicates, to the forethought and 
systematic treatment of his eminent predecessors, par- 
ticularly to Carlile P Patterson, to whose memory a 
graceful tributé ıs 1endered in the Repoit, as well as to 
the able assistance which the Government have placed at 
the Superintendent s disposal 





AGRICULTURE IN SUSSEX! 


‘THIS Report beais evidence of a considerable amount 
of careful research bearing upon the agricultural 

practice of Sussex The honorary secretary, Major 
Warden Sergison, must be congratulated upon his zealous 
admunistratiog of the finances, whereby an annual income 
of about 770/ has been secured for the three successive 
years of activ@operations This Report deals with the 
results of the third year’s work, which completed the 
period over which it was originally calculated that the 
work should be extended We are therefore in a position 
to forfh some opinion as to the practical value of the 
results which have been gained It appears from this 
Report that it 1s intended to extend this inquiry 

These experimental researches have been conducted by 
Mr Thomas Jamieson, the Fordyce Lecturer on Agri- 
culture s the University of Aberdeen, and it will be 
mterestiflg to notice the improvements and economies 
which are claimed ne his Report as resulting from this 
rather costly investigation He says —‘ The results aie 
too numerous to give, ” but “an attempt will be made 
to give in a general way the lessons they seem to teach ” 
He then proceeds to indicate these, placing them ın the 
form of question and answer We will take the first of 
these 

“What food do plants need? Prior to the experiments 
now recorded, the answer to this question would have 
been ‘ Nitrogen, phosphorus, potassium, sulphur, calcium, 
magnesium, 110n’ The results of the experiments warrant 
us m saying that the latter four substances may be disre- 
garded by farmers We thus realise thevalue of experi- 
ments If the farmer of :00 acies will lay his manure 
bill before a chemist, and ask him to calculate how much 
he has paid for those useless—or hurtful—ingredients, he 
will recognise the direct benefit of such experiments ”? 

Those who have watched the good woik which Mr 
Jamieson has dong in connection with the Aberdeenshire 
Agricultural Association, and who have iecognised the 
opposition wath which he had to contend, cannot but 
regret the hasty conclusion at which he has arrived It 
1s a very bold assertion to make that sulphur, calcium, 
magnesium, and iron are not needed as plant-food He 
cautions his friends “not to be led away by opposed 
statements, however plausible, if unaccompanied by 
proof" In this case Mr Jamieson shall supply his own 
proof, for which purpose we 1efar to'"the Report of the 


* “The Annual Report of the Proceedmgs of the Sussex Association for 
he Improvement of Agr culture in Sussex ^ Season 1883" 
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Aberdeenshire Agricultural Association, 1875-76, p 29 
Here Mr Jamueson 1eportsa very valuable series of experi- 
ments which he made White sand was supplied with ail 
the ingredients found in turnips—except one—and turnip 
seeds were then sown He says —“ Precisely the same 
sand, precisely the same seed, precisely the same water- 
ing, precisely the same ingredients added, eacept one— 
which was purposely omitted—caleum In consequence 
of this omission, although all the other ingredients were 
present in abundance, the healthy seed produced healthy 
young plants, but speedily Ze whole of them died Just 
as inan ordinary chemical experiment the desired substance 
cannot be formed if one of the essential ingredients is absent ' 
The lesson derived from this experiment 1s perfectly con- 
sistent with agricultural science, and it 1s a source of pro- 
found surprise to find that this substance—calczum—is 
one of the four bodies named in the Sussex Report as 
being unnecessary, and that it should be stated that 


| ‘farmers will not hurt their crops by omitting these four 


elements" This is a dangerous lesson to deduce from 
this valuable series of experiments, and we regard it with 
the greater regret because the facts do not justify such a 
conclusion 

Other examples might be selected from this Report, 
which conflict with. other experimental trials conducted 
with, at least, equal care, which also tend to show the 
necessity for taking moie raczzca/ views of the results 
gained, The opinions expressed upon permanent pasture 
are also open to severe criticism If the general series of 
Sussex experiments be placed in comparison with the 
Investigations carried out for the Aberdeenshire Agricul- 
tural Association, they will be found devoid of those great 
national advantages which must long attach to the Scotch 
experiments The value of the Aberdeen Association 
work has never been as fully appreciated as it deserves, 
and the agricultural public would have been highly grati- 
fied if the Sussex Association experiments had been 
equally definite and satisfactory 





SOCOTRA1 


. 
FOUR years have elapsed since an expedition was sent 
out from this countiy by the British Association and 
the Royal Society to explore the Island of Socotra With 
the exception of diplomatic visits by the resident at Aden 
m the two or three preceding years, and of a short ey- 
ploration in 1847 by the French naturalist Boivin, there 
15 no record of any European having sojourned on the 
island since the date, forty years ago, of its abandonment 
by the Indian troops which had occupied it for this 
country during four years, and Wellsted’s account of his 
survey of the island (in Yourw Roy Geog Soc v 1835) 
made in 1834, has been up till now the most iecent and 
most satisfactory It 1s remarkable that an island so long 
neglected and forgotten should be visited in two successive 
years by exploring expeditions , yet this has happened 
In 1881 a party of German exploreis followed the British 
Expedition Thıs German Expedition to Socotra formed 
part of a scheme of scientific exploration of many unknown 
or but little-known regions of the globe set on foot by Dr 
Emil Riebeck, and for which his liberality provided the 
means, and the results of this portion of his undertaking, 
some account of which now lies before us, must be grati- 
fying to him as they are valuable to and welcomed by 
science Dr *Riebeck was accompanied to Socotra by 
the well-known tiavelle:. Dr Schweinfurth and two other 
companions, Drs Mantay and Rosset—a quartet of ob- 
servers well qualified to take-advantage of every oppor- 
tumty of extending our knowledge of nature, Many 
7 “ Ein Besuch auf Socotra mit der Riebeck'schen Expedition’ Vortrag 
von Professor Dr Schweinfurth (Freiburg, 1884 ) e 
‘* Allgemeine Betractungen uber die Flora von Sc cotra,” von G Schwein- 
furth Sep Abd aus Siers botanischen Jahrbuchern, v (1883) 


“ Land-Schnecken von Sokotra, ? von E von Martens, aus Nachrichtsbl 
@ deutsch Malakol Gesellschaft, No 10 (1881) = 


576 


NATURE i 


[April 1 7, 1884 





difficulties and dangers beset their progress to the island, 
and their leave-taking appeais to have been no less 
troubled, but eventually it has been ther good fortune to 
bring to Europe a magnificent collection of specimens 
illustrative of its structure, its products, and the character 
of its inhabitants 

Most of the collections have row been worked out 
either in this country or on the Continent —Schweinfurth!s 
large herbarium having been, with rare generosity, sent 
by him to this country to be examined along with that of 
the British Expedition—and the details regarding them 
are published in various periodicals Herr von Martens? 
paper above mentioned 1s a supplement to the first part 
of Godwin-Austen's account (Prec Zool Soc 1881,p 251) 
of the shells brought home by the British Expedition, and 
deals with some new forms colected by the German 
explorers not mentioned ın that account It appeared, 
however, when the second part of Godwin-Austen's paper 
was tn the press, and this overlapping of the papers has 
unfortunately led to some forms being described by both 
authors and under different specific names 

In the other pamphlets before us Schweinfurth gives us 
in his usual lucid and vigorous language a general zésuzié 
of results so far as they have been at present determined 
It is satisfactory to find that his conclusions, drawn from 
considerations of the phys.cal features and the fauna and 
flora, are almost entirely in consonance with those de- 
duced by the British observers (see Bayley Balfour in 
Rep Brit Ass 1881, and Proc. Roy [usi for Apul 
1883) The antiquity of the island, the strong affinities 
of th: animals and plants with those of the adjacent 
African and Arabian coasts, the presence in the flora of 
Mediterranean and general tropical types, as well as of 
forms related to those found on the higklands of Abyssinia, 
South Africa, and West Tropical Africa, are features m- 
sisted on by both There is, however, a divergence of 
opinion regarding the Madagascar affinities Godwin- 
Austen supposes these point to the conclusion that in 
Socotra and Madagascar we have remaants of an ancient 
and more advanced coast-iine on tke western side of the 
Indian Ocean, which was probably continuous through 
Arabia towards the noth Martens questions the identi- 
fications upon which this sapposition rests, and does not 
agree with it, and Schweinfurth, though without advancing 
any cogent reasons, concurs with hir s 

The question, who are the Socotrans, and whence have 
they sprung? ıs one to which the German Expedition 
gave special attention, and Schwemfurth devotes a con- 
siderable portion of his address to its discussion At the 
present time he estunates the populazion at ten to twelve 
thousand inhabitants Of these about one-tenth are 
Arabs, colonists from the adjacent mainland, who hve in 
the coast-villages, and are the merchants of the islands 
Along with these are found many negioes, most of them 
runaway slaves But the dwellers on the hills are the true 
Socotrans, and speak a language quite peculiar. Amongst 
them Schweinfurth recognises, as Cid Vicenzo in the 
seventeenth century, two races—a darker with cuily harr, 
and a lighter one with straight hair In addition he finds 
an apparently Semitic type, characteirsed. by small head, 
with long nose and thick lips, straignt hair, and lean 
limbs The Socotran generally 1s of average height and 
size, with a quick, intelligent eye Tne type of the true 
Socotran 1s quite different from that o* the Somali, Gaila, 
Abyssinian, South Arabian, and Coast {Indian From 
the little known of the Mahra anc Qara tnbes which 
inhabit the hill regions of middle Soath Arabia opposite, 
Schweinfurth 1s inclined to eonsider the Socotran resembles 
them most neaily Many skulls we:e obtained from the 
grave caverns, and these aie now in the hands of Prof 
Welckeg, whose report upon them maj be looked forward 
to with interest 

From a study of the peculiar Socctran language the 
Gefmans anticipated much aid in elucidating the problem 


| ing the people of Socotra great value 





of the ongin of the people Unfortunately difficulties with 
interpreters prevented their achieving much success in 
this line Schweinfurth notes, however, regarding the 
language two marked features Firstly, its r&semblagce 
with the Mahra dialect, which is quite different from the 
old and the new Arabig and is a pecula element 
amongst the South Arabian dialects This 1s opposed to 
the statement of Capt Hunter, who says i$ in no way 
resembles Mahra But Schweinfurth in sapport of his 
statement quotes the repoit of Wellsted, that the Mahras 
and Qaras could understand the Socotrans whilst coast 
Arabs could not do so, ane further, a comparison of the 
vocabularies made by Wellsted and by his ewn expedition 
with the results of von Maltzhahn's studies on the Mahra 
dialect show many similarities befgveen them Secondly, 
it contains many foreign elements, and this if especialiv ` 
noticeable m the names of plantse and animals, many of 
them having a thoroughlv Greek sound 

Turning to history for a clue to the origin of the 
Socotrans of to-day, we find many references to then 
island in the older writers, and to these Schweinfurth 
refers The author of the “ Periplus” speaks of the people 
as a mixture of Arabs, Indians, and Greek merchants , 
ani the presence of the Greeks is explained by subse- 
quent writes by the story that Alexander the Gieat on 
the advice of Aristotle sent a colony of Gieeks—some 
say Syiians—to cultivate the aloe Cosmas relates that 
under the Ptolemies many colonists weie settled on the 
island, and Jakut in the thirteenth century tells of the 
Greeks who had become Christians dying out and thus 
making room foi an incursion of Mahra Arabs fiom the 
opposite coast In these old nauatives, there 1s, as 
Schweinfurti points out, much that ıs contiadictory and 
conflicting, and unfortunately there is at fhe present day 
but httle internal evidence confirmatory of the existence 
in earher times of a chiltared race on the island. The 
visi: of the Wahabees in 1800, as Wellsted says, may 
prodably account for the disappearance of monttments 
and temples. Schweinfurth speaks of certain small heaps 
of rains as perhaps representing old altars—but the only 
definite relic of this character now known 1s a series of 
hieroglyphics upon a wide limestone slab at E1iosch near 
Kadhab Taese have attracted the attention of all who 
have visited the island in recent times, and Dr *Riebeck 
has paid especial attention to then His interpretation 
has not yet been made public, but Schweinfuith states 
that in them some rows of Gieek cipher are to be recog- 
nised It may be hoped that their explanation may afford 
some clue wkich will help the solution of the interesting 
problem of the derivation of the Socotians The evidence 
existing at present js of so imperfect a character that it 
1s impossible to determine with certainty their stock 
Schweinfurth conjectures that in the Semitic element he 
observed may be traced a Greek type, and that the Mahra 
Arabs have most probably had a great share in forming 
the features of the present people Future exploration 
must settle theequestion 

Altogether these papers by Schweinfurth are of the 
greatest interest, and his Jong experience amongst the 
native tribes of Africa gives to his observations regard- 
The material 
obtamed by the two expedittons— British and German— 
has enabled 1s now to obtain a fair gdea of the general 
character of the people, the natural history and physical 
features of Socotra, but the short time for*work possible 
to the members of the expeditions—lttle more than six 
: weeks in each case—naturally renders their results some- 
what fragmertary What has been done as yet ıs but 
preliminary, and from it we leain that there is still a 
vast 5ield for future explorers—not only in Socotra itself 
but on the adjagent maindands of Africa and Arabia 
Until such further investigation takes place many most in- 
teresting problems—ethnological æ well as concerning the 
distribution of plants and ammals—nust remain unsolved 
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THE THREE HUNDREDTH ANNIVERSARY 
OF THE UNIVERSITY OF EDINBURGH 


THS week the University of Edinburgh 1s holding its 
Tementenary Festival An elaborate programme 
of festivities 1s being gone through by a collection of guests 
of literary, scientific, and social eminence such as 1arely 
graces a* British or even any foreign Univeisity seat A 
mere recital of the list of those who are to be present to 
recelve horfyary degrees would be interesting, as showing 
the scope and cath®licity of modern University culture 
We see Hermite, Helmholtz, Pasteur, Haeckel, Virchow, 
Browning, Renan, Bishop, Lightfoot, and Principals 
Tulloch and, Rainy, capped by the same academic 
hand 

It may not be without interest to our readers to dwell 
for a mement on c€:tain parts of the history of an 
organism whpse appreciatory functions are so varied and 
at first sight even conttadictory 

Thiee hundred years, though not an infant's age, 1s 
after all no great age for a University Any uncertainty 
therefore that surrounds the early history of the University 
of Edinburgh is more the iesult of initial obscurity than 
the glamoui of remote antiquity She ıs, as some one has 
said, hopelessly modern Nevertheless, her history 1s in 
some respects a very remarkable one What has now 
developed into one of the largest of the Universities of 
Europe, numbering its students by thousands, began as a 
college for the “town’s bairns,” under the pationage of 
the Town Council, who in fact remained its rulers until 
1859 Thee can be little doubt that the comparatively 
modern date of the foundation of the college, and the 
peculiar! nature of the governing body favoured its growth 
and development into what has claims to be the most 
liberally constituted of the Scottish Universities 

A glance at the chionology of science will show that 
the opening of the new Town’s College in Edinburgh in 
1583 falls at the time when the tide of progress in 
phySical and mathematical science was Just beginning to 
iise over Europe 

Napier of Merchiston was living hard by, Gilbert was 
piobably collecting material for his great work on the 
magnet, and Galileo and Kepler were doing gieat things 
for physical science 

Nevertheless, the progress of the young institution was 
not at the outset vqy remarkable — This arose partly from 
the miserable poverty of its early endowment and of Scot- 
land itself, partly from the plan of “regenting” on which 
it was o1ganised, which compelled each of four regents to 
carry his students in four years through the whole course 
of the seven liberal arts of the medizeval curriculum This 
plan, so fatal to special excellence ın teaching or learning, 
continued until 1708, when 1t was finally abolished, and 
professors of the separate subjects established — During 
this first century, however, the patrons had already 
engrafted the geims of the modern University by appoint- 
ing professors of separate subjects, which were some- 
times outside the curiiculum of the 1egents altogether, 
sometimes auxiliary to ıt In this way arose some of the 
present chairs of the faculty of arts, and in this way 
originated. many of the chairs that now form the separate 
faculties of theology, law, and medicine 

The powers of the Town Council left them absolutely 
unfettered 1n the founding of new chairs, and they pro- 
ceeded in this Work guided by then own views as to the 
necessities of the times, and aided by the best advice they 
could obtain inside, or more frequently outside, the 
University They were not always quite judicious or 
wholly unbiased in their procedure, and many of their 
reforms were carried out 1n the face of bitter hostility from 
within the University Yet ıt cannot be denied that, on 
the whole, their action, as patrons and founders of 

1 Pecuhar from a University point ofgview, for the older Universities as a 


rule were privileged corpgrations independent of, nay, often antagonistic to, 
the municipalities where they were sttuated 
. 
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chairs was for the good of the University The 
sectarian feuds which occasioned the Disruption of 
the Established Church ultimately led, in 1859, to 
the severance of the close tie between the Town 
Council and the Town’s College, long eie then grown 
into a full-blown Unrversity There 1s no need here to 
dwell on the dark side of the picture of the management 
of the University by the Town Council Their mis- 
deeds are, we may hope, not likely to be imitated by 
modein patrons, and their enlightened policy in the 
foundation of chair after chair as the wants of the institu- 
tion grew 1s, afte: all, the more important part of the 
story, and well worthy to be read m this day of infant 
Universities and of experiments on the large scale in the 
remodelling of older Universities of the kind 

As most of our readers probably know, the strength 
or weakness of a Scottish University depends wholly 
on the professoriate, with whom he the whole of 
the teaching and disciplinary duties Within certam 
lgmits set him by the Ordinances, and with some restric- 
tions owing to the presence of colleagues in allied 
departments, a Scottish piofessor within his own class- 
room ıs absolutely free, and may develop into a great 
success, a mediocrity, or a great failure, according to cir- 
cumstances, and with him rises or falls the department 
intusted to his care The system has its drawbacks 
sufficiently obvious , but ıt has this to say for itself, that 
it 1s an economical arrangement, and that it has produced 
a large body of citizens sufficiently well educated to take 
rather more than their own share of the higher employ- 
ments in the British Empire It will thus be seen that 
the interest of the educational history of a Scottish Uni- 
versity centres mainly in the record of the occupants of 
its various chairs We offer a few desultory remarks on 
this subject, chiefly from the scientific point of view, re- 
ferring those who ate interested ın the matter generally 
to the recently published “Story of the University of 
Edinburgh,’ by Principal Sir Alexander Grant 

The earliest foundation of a special scientific chair was 
chat of mathematics, to which the Town Council called 
James Gregory in 1674 This distinguished mathemati- 
cyan and physicist, the author of various theorems in 
pure mathematics and of several great ideas in optics 
(represented to the mind of the ordinary student by 
Gregory’s “Seres” and the Gregorian telescope), came of 
an Aberdeenshire family (related, by the way, to the 
notorious Rob Roy Macgregor), which, during the last 
three hundred years, has furnished something like a score 
of distinguished professors and men of science to the 
Scottish and English Universities Gregory was not the 
first nominal Professor of Mathematics, but he was the 
first professor who had more than the name After 
his brief but brillant tenure, the office, with but httle 
intermission, was filled by a line of distinguished fol- 
lowers, among whon we must content ourselves with 
naming David Gregory, who became Savilian Professor 
of Astronomy at Oxford, who was appointed on the urgent 
recommendation of Newton himself, who was in fact 
the friend and interpreter of Newton, and was by him 
reckoned worthy, along with Halley, to continue the great 
work of the co-ordination of celestial phenomena begun 
in the “Principia” He has the credit of introduc- 
ing the Newtonian philosophy into the curriculum of 
Edinburgh thirty years before ıt obtained a similar place 
in the University of its author Colin. Maclaurin 1s the 
gieatest pefhaps of all the men of science that Edinburgh 
has produced, of his wide culture and extended actı- 
vity we may give some 1dea when we say that he was à 
worthy successor to Newton m pure and applied mathe- 
matics, that he was a gieat teacher of mathematics and 
physics, a great popular lecturer m his day (one of the 
first of the scientific tribe of such, perhaps), that he was 
an authority on life assurance, on surveyijg, on geo- 
graphical exploration, that he was an excellent classical 
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scholar, a man of great social qualities, and lastly, 
that he tried to organise a defence of the town of 
Edinburgh against the Pretender in 1745, and caught 
thereby the malady that ended his life Other occupants 
of the chair were Matthew Stewart, still remembered 
for his “ Piopositiones Geometrice"’ , John Playfair, dıs- 
-ünguisbed as a critic and historian of science, introducer 
of the Continental methods into the mathematical studies 
‘of Edinburgh, John Leslie, an excellent geometer, but 
now better remembered for his contributions to the 
science of heat, and William Wallace, inventor of the 
eidograph 

At first, natural philosophy, m so far as it was distinct 
from Aristotelian physics, seems to have been in the 
province of the Professor of Mathematics It was so in 
Maclaurin’s time, although a separate professorship for it 
had been founded 1n 1708. The first professor that need 
be mentioned here ıs John Robinson, whose articles in 
the third edition of the Zxcyclopedia Britannica are still 
worth consulting, and whose “Elements of Mechanic&l 
Philosophy” was for a time a standard work on the sub- 
ject The original close connection between mathematics 
and natural philosophy probably led to what at first sight 
seems a curious succession of professors It more than 
once happened—notably in the cases of Playfair and 
Leslie—that the holder of the Chair of Mathematics was 
transferred to that of Natural Philosophy , in fact, 1t was 
in the latter subject that both these professors attained 
their gieatest distinction, the former by his account of the 
Huttonian Theory of the Earth, the latter by his well- 
known researches on heat But the greatest of all the 
past Professors of Natural Philosophy was undoubtedly 
James David Forbes, he, along with David Brewster, at 
first his patron, and for a long time his rival, are to be 
reckoned among the greatest ornaments of the Uni- 
versty of Edinburgh during the generation that has 
passed away Both were students of the University and 
both were candidates for the Natural Philosophy Chair , 
Brewster, failing probably for political reasons, was re- 
served for the higher honour of the principalship The 
works of these two great men are so fresh in the recol'ec- 
tion of our readers that no words need be wasted here "in 
emphasising them It ıs worthy of mention, however, 
that the late James Clerk Maxwell and Prof Balfour 
Stewart, whose fame sheds undying lustre on their 
Scottish alia mater, weie trained in practical physics 
under Forbes 

The Chair of Chemistry, founded in 1713, was at first 
essentially a medical chair, its first occupant, James 
Crawford, was a remarkable man in eveiy way, a pupil of 
Boerhaave, and well versed in what little chemical know- 
ledge then existed It 1s noteworthy, as showing the small 
extent of medical and chemical knowledge at that time, 
that he was also Professo. of Hebrew! His immediate 
successors call for no remark unti] we reach Cullen (1755), 
who, though better known as a great physician, was also 
distinguished as a great teacher of chemistry, he was, in 
fact, the first to establish that science as a study separate 
and distinct from medicine. His two immediate successors, 
Black and Hope, followed his lead, and were very success- 
tul teachers , in fact, in Hope's time the class reached the 
astonishing number of 500 Besides being a good teacher, 
Black was a man of genius — His results regarding car- 
bonic acid, embodied in his graduation thesis * De humore 
acido a cibis orto, et magnesia alba," and hu discovery 
of latent heat fo1m cornerstones in the structure of modein 
chemical and physical science Perhaps the greatest 
praise is that Lavoisier regarded him as his master, 
Hope will be remembered for his experiments on the 
maximum density point of water, and for his discovery 
of stiontia as a sepaiate alkaline earth In 1844 the 
chair bec#™Me a chair of pure chemistry Among the 
past professors since then we may mention Sir Lyon 
Playfair, whose scientific 1eputation 1s now overshadowed 
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by his fame as an educational organiser, and an able 
politica] champion of the interests of science 

The Chair of Natual History was a later foundation 
(1770?) and at first was asinecure Since the beginning 
of the century, however, 1t has not wanted for distinguislted 
occuparts Jameson (1804) was an excellent minei1alogist , 
he founded the splendia ifuseum now absorbed in the 
Museum of Science and Art, and must have been a 
great teacher to Judge by the number of distinguished 
pupils tFat he trained, among whom were Edward Forbes, 
John and Harry Goodsir, Macgillivray, Nicol, and Darwin, 
Ihe first of these succeeded him, but was cut off after a 
brief but brilliant career too well known to,need descrip- 
tion The last of the past occupants of this chair, Wyville 
Thomson, has done the University of. Edinburgh en- 
during honcur by connecting it with that most fascinating 
of all the walks of modern natuial science>the explora- 
tion of the deep sea : 

The history of the Chair of Astronomy has been little 
but a record of misfortune, as far as the Univeisity 15 con- 
cerned The first-professor, Robert Blair, wasiendowed with 
a fair salary, but no Observatory was giver him, and he 
never lectured or took any part 1n the work of the Univer- 
sty He ıs remembered chiefly for his researches on 
achromatic telescopes, which he brought to great perfection 
by means of fluid lenses of his own invention The second 
professor, Thomas Henderson, was invested with the 
dignity and duties of Astronomer Royal for Scotland, and 
was prov.ded with the present Obseivatory on the Calton 
Hil He devoted himself aidently to his duties as an 
observer, anc will bexemembered as the first to determine 
the parallax of a fixed star (a Centauri) He never lec- 
tured — Wherethe blame of the unsatisfactor} position of 
the Astronomy Chan and of the Edinbuighe Observatory 
rests, and how the matter .s to be remedied, 1s one of the 
vexed questions to be settled by the coming University 
Commission for Scotland 

The Chair of Technology was inaugurated with €ieat 
promise of success by George Wilson, whose brilhant 
lectures and important services 1n connection with what 
1s now the Museum of Science and Art showed how im- 
portant such a chair might under favourable circumstances 
become The chair was, however, abolished 1g 1859, 
under circumstances that do not appear to reflecb much 
credit either on those who then actedgfor the Senatus, or 
on the Goveinment department which was concerned in 
the tiansaction It may be hoped that, now the im- 
portance of technical education 1s being recognised, the 
mistake then committed wil] be remedied Thisis all the 
more to be desired because Edinburgh alieady possesses 
the rudiments of a technical faculty in the Chans of 
Engineerirg and Agriculture 

There remains but one more Chair of Natural Science to 
be mentioned, viz Geology It numbers but one past 
professor, Archibald Geikie, concerning whom we need 
only express the wish that his followers may be worthy 
of him 

Although the sfibject scarcely belongs to these pages, 
yet no notice of the scientific side of the University of 
Edinburgh would be complete without at least an allusion to 
the glories of izs medical school, which have attracted the 
admutation, if not occasionally the envy, of similar institu- 
tions It may seem curious, but ıt began by the institution 
of a botanical, o1, as 1t was properly therfcalled, a physic 
garden The keeper of this garden (ougwally it is 
believed a member of the characteristically Scotch Guild 
of Gardeners), was afte: a time constituted (1676) the 
first Professor of Botany, and in fact the first medical 
professo1 

If 1t were needful to insist farther upon the important 
place which the University of Edinburgh occupies among 
the educational bodie of Great Bntam, we might point 
to the number of her students that ngw hold piofessorial 
chairs all over the United Kingdom, and indeed through- 
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“out the British Empire; and to the work which her 
alumni have done, and are doing, in science both pure 
and applied. 

4t migl& be profitable also to dwell on her defects, 
which she has in plenty, like other institutions guided 
by human brains, and endyed with her own share 
of humah inertia. But, as She has no want of candid 
critics, andjis by and by to be put into the refining 
crucible, alogg with the other Scottish Universities, to 
emerge, let us hope? purified and strengthened, we may 
content ourselves with offering her, and asking of readers 
to join us therein, a hearty gvish that she may prosper 
during the ne«t hundred years as she has done during the 
present century. G. CHRYSTAL 


"— 


THE CONGO! 


ALTHOUGH ‘claiming to be little more than the 

record of a passing visit paid to the Lower Congo 
Basin towards the end of the year 1882, this is really a 
work of permenent interest to the naturalist and ethno- 
logist. The author, a young and ardent student’ of bio- 
logy in its widest sense, here conveys his impressions of 








Fig. 1.~Floating Reed Island on Stanley Pool. 
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West African life and scenery in a series of graphic | 


pictures, which owe much of their freshness and vigour 
to the circumstance that they are always drawn at first 
hand from nature, and are often an exact reproduction of 
jottings made with pen and brush in the midst of the 
described. His skillas a draughtsman he turns 
to good a€count by illustrating the text with numerous 
drawings of plants, animals, and human types, many of 
which are absolute fac-similes executed by the Typo- 
graphic Etching Company. 

But Mr. Johnston does much more than merely de- 
Scribe in striking language the varied aspects of tropical 
nature revealed to his wondering gaze as he ascended 
from the low-lying marshy c6astlands along the great 


CUThe River Congo, from its Mouth to Bólóbó," by H. H. Johnston, 
F.ZS. (Sampson Low, 8834.) 






artery from terrace to terrace to the grassy steppes and 
park-like uplands of the interior. Informed by the 
quickening influences of the new philosophy now ac- 
cepted by all intelligent students of nature, he compares 
as he describes, carefully observes, and. in apparently 
trifling incidents endlessly recurring throughout long ages 
he discovers the causes of m'ghty revolutions i i 
organic world. In Stanley Pool and elsewhere | he 
Congo he meets with numerous floating islands, tangled: 
masses of aquatic vegetation, firmly matted togeth y 


their roots and fibres, aud strong enough to bear 
















weight of a*man (see Fig. 1). These, like the huge snags 
and trunks of trees borne along by the swift current, are 
thickly peopled with all forms of animal and vegetable 
life, which are thus carried,a long way from their original 
homes, Hence the inference that “on many rivers these 
floating trees must serve as a great means for the diffu- 
So also in his recent work on 
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Fic. 2.—Lissochilus giganteus. 
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1 sion of species ” (p. 283). 

| the“ Indians of British Guiana," Mr. Im Tarn notices 

| the presence of turtles on the logs and stems swept down 
the rivers of that region. = ; 
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Another inference is that the Congo cannot possibly 
form a true parting-line or. natural boundary in the dis- | 
tribution of the West African flora and fauna. “I have 
read in many works on Africa that the Congo was the 
southern boundary of the habitat of the gray parrot, the 
anthropoid apes, and the oil-palm (Eais guinecusis). 
Now the gray parrot reaches, perhaps, its great develop- 
ment in Malanje, a district of Angola nearly 300 miles 
south of the Congo, ané, together with the oil palm, con- 
tinues to be found as far as the tenth degree south of the 
equator, while the anthropoid apes can hardly be said to 
be limited southward in their distribution by the lower 
course of the Congo, for they do not reach even to its 
northern bank, or approach it nearer than Landana, 100 
miles away. . . . There are, besides, many West African 
plants which stretch right away from the Gambia, across 
the Congo, into Angola on the south. In short, I have 
never seen any difference between the fauna and dora of 
the northern and southern banks of this great river ; nor 
do I believe that it acts in any way as a limitation in tfe 
range of species ” (p. 318). 





Onancther point also-our explorer differs from some 
distinguished botanists, who hold that tropical vegetation `. 
is inferior in brightness and fragrance to that of the tem-. 
perate zone. “Although the Congo offers nothing, as we 
yet know, that is unique as genus or family, yet probably. 
nowhere in Africa are there such magnificent displays of 
colour formed. by. the corfpicuous flowering trees and. 
plants. Here, at any rate, no one can maintain that the: 
temperate zone can offer anything equal y the way of 
flower-shows. Many of the blossonfs also exhale strong 
odours, sometimes very offensive, but also in many cases 


| frz grant and delicious. Few perfumes are more pleasing 


than the clove-like smeli of the Camoensia or the balmy 


‘scent of the Baphias” (p. 324). : 


His botanical descriptions and sketches are generally 


| admirable, as, for instance, of thé Léssochilus giganteus 


(see Fig 23, “a splendid orchid that shootg up often to 
the height of six feet from the ground, bearing such a 
head of red-mauve, golden-centred blossoms as scarcely 
any flower in the world can equal for beauty and delicacy 


of form. These orchids, with their light-green, spear-like 
a oe 





Fic. 3—1, Mu-yansi; 2, Mu-téké 


Jeaves, and their tall swaying flower-stalks, grow in, 
groups of forty or fifty together, often reflected in the | 
shallow pools of stagnant water round their bases, and 
filling up the foreground of the high purpie-green forest 
with a blaze of tender peach-like colour, upon which no 
European could gaze unmoved "" (p. 35). 

There is a deeply interesting chapter on the “ People 
of the Congo," who, with the doubtful exception of some 
dwarfish or Bushman tribes, are all grouped in “that great 
Bantu family which, when seen in its purest exemplars, 
the Ova-héréro and Ova-mpo of the south-west, the tribes 
of the Zambesi, the people of the great lakes of Tangan- 
yika and Nyassa, and the western shores*of Victoria 
Nyanza, and finally of the Upper Congo, is so distinct, 
physically and linguistically, from the divers Negro, 
Negroid, and: Hamitic populations to the north of it, and 
fiom the Hottentot-Bushman group to the south " (p. 
396). Here we find the Bantus as a rac distinguished 
by a good observer, not only from the Hottentots, | 
Hamites, Bnd Negroes proper, but even from the sur- | 
rounding Negroid populations Further on the Bantus | 


= 





3, Mo-shi-Kongo. 


themselves are said to vary considerably in physical ap- 
pearance, a statement fully borne out. by the accompany- 
ing typical heads of a Mu-yansi, a Mu-téké, and a Mu- 
shi-Kongo (see Fig. 3). “The Congo tribes," we are 
told, “on nearing &he coast, begin to lose their distinctive 
Banta character, either through the degradation the 
coast climate seems to entail, or because on their migra- 
tion westwar from the north-east Bantu focus, they 
originally met and mixed with, in the low-lying coast- 
lands, an earlier Negro population. This latter supposi- 
tion sometimes strikes me as being the grue one, for the 
reason that,in such a littoral tribe as the Kabinda or 
Loango people, there are distinctly two typés of race. 
Cne—the Bantu—a fine, tall, upright man, with delicately 
small hands, and well-shared feet, a fine face, high thin 
nose, beard, moustache, and a. plentiful crop of hair ; the 
other an ill-shaped loosely-made figure, with splay feet, 
high calves, a retreating chin, blubber lips, no hair about 
the face, and the wqol on hie head close and crisply 
curled. The farther you ge into the interior the finer the 
type becomes, and two points about *hem contrast very 
. 
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» favourably with most of the coast races, namely, their 
lighter colour—generally a warm chocolate—and their 
freedom from that offensive smell which :s supposed, 
wrongly, toecharacterise most Africans" (p 397) 

If this instructive passage all the facts are stated with 
tolerable accuracy Yet the general mference cannot be 
accepted * There is, strictly sfeaking, no Bantu type at 
all, and the expression, correct in a linguistic sense, has 
no definite fpthropological meaning But for the fact 
that most of the peoples occupying the southern half of 
the continent speak dialects of a common mother-tongue, 
no ethnologist would ever have thought of grouping them 
together as fgrmmg a separate branch of mankind 
Physically they must be regarded as distinctly Negroid, 
that 1s, an essentially mixed race presenting every possible 
shade of transttion fron? the true Negro of Sudan and the 
West Coast togthe true Hamite of the north-east coast 
Between these two extremes they oscillate in endless 
variety, presenting nowhere any stable type distinct from 
either, and bound together only by the single element of 
their common Bantu speech On the other hand, this 
Bantu speech itself 1s not Hamutic, but Negro, as clearly 
shown by the absence of grammatical gender There 
appears to be also present a more or less distinct sub- 
stratum of Negro blood in all the Bantu-speaking tribes, 
from the Mpongwés of the Gaboon to the Ama-Khosas 
of the extreme south-east, and from the Wa-Swahili on 
the East to the Ba-Congo on the West Coast Hence 
these peoples should apparently be regarded 1ather as 
Negroes affected by Hamitic than as Hamites affected by 
Negro elements In’ other words they are Negroid 
1ather than Hamitoid 

The spread“of a single organic speech of an extremely 
delicate structere over such a vast area, unaided by the 
prestige of letters, or by far-reaching political influences, 
1s certainly a surprising phenomenon But it 1s not with- 
out its analogues in other quarteis of the globe, where we 
find af equal and even wider diffusion, for instance, of 
the Malayo-Polynesian, Ural-Altaic, Aryan, Athabascan, 
and Guarani-Tupi forms of speech, also before the rise of 
literatures and gieat empires And as no sound anthro- 
pologist regards the Aryan or the Malayo-Polynesian- 
speaking peoples as belonging to one physical type, 
neither €an they regard the Bantu-speaking tribes as 
constituting a singlegethnical group All these terms, 
Aryan, Malayo-Polynesian, Bantu, aie essentially lın- 
guistic, and as such have a definite meaning Ethno- 
logically they have little or no scientific value — Itis note- 
worthy that, when not advocating theories, Mr Johnston 
himself speaks of the Bantus of the Congo Basin as 
Negroes Thus at p 298, where he contrasts them un- 
favourably with the half-caste Wa-Swahili of Zanzibai, he 
writes — The mixture of Arab blood and Aiab culture 
gives a stability and manliness to the Wa-Swahili which 
1s lacking even in the finest race of pure Negro origin 
The Congo peoples, for instance, aie usually amiable and 
soft-mannered, but at heart they are seldom to be de- 
pended on «There 1s something so emintntly childish in 
the Negro’s.character . All these traits are found in 
the black races of Africa ‘hat are of purely Negro or 
Bantu stock, but in the Senuticised people of Zanzibar 
you find men of thought and reflection, whom you may 
use as counsellors and confidants, men who are really 
capable of zealoug service, of disinterested affection, and 
to whom gratitude ıs a concept neither foreign to their 
intelligence noi their tongue” This is true and well put, 
and is the common experience of all travellers who have 
had dealings with the natives of South Central Africa 
It shows at the same time that “even the finest” 
Bantu peoples must ultimately be affiliated to the Negio 
stock 

Besides the numerous illustration, two useful maps 
and a copious index, ghis handsome volume 1s furnished 
with comparative linguistic tables of the chief Bantu 


languages current ın the Congo basin, as well as full lists 
of the plants, birds, and mammals occurring in the same 
region. A H KEANE 








NOTES 

EUROPEAN science has sustained a terrible loss during the 
past week Monsiew Dumas, the venerable Perpetual Secretary 
of the French Academy of Sciences, died at Cannes on the 11th 
mst at exactly the age of the century Old as the great 
chemist was, his death will be felt as a real and serious loss to 
French science, fo. up to the last he took an active interest ın 
allits doings We gave in vol xxi so full a biography from the 
masterly pen of Piof Hofmann of Berlin, that ıt 1s unnecessary 
to go over the ground again We may, however, attempt in a 
future number to appreciate to some extent the position of Dumas 
in the chemistry of the past sixty years The funeral took place- 
at Wont Parnasse Cemetery on Juesday, when MM Bertrand, 
D’Haussonville, and others delivered addresses at the giave 
The sitting of the French Academy of Sciences on Monday was 
postponed after the reading of an address by M Rolland, the 
president, who praised M Dumas foi the talent and impartiahty 
he exhibited as Perpetual Secretary of the Academy 


THE Museums of Economic Botany at Kew aie second in 1m- 
poitance to none in the would, and, except perhaps as to the 
size and splendour of the buildings, they ae 1n every way worthy 
of a nation which has trade iclations with ‘every pait of the 
globe The foundation of these museums was laid by Sir W J 
Hooke: in 1847, when he obtained leave to fit up an old fiuit 
store with cases suitable foi the exhibition of important vegetable 
products Ten yeais late: the house now known as Museum 
No 1 was opened to the public, and ın 1881 this was added to 
and the approaches gieatly impioved It will be remembered 
that these buildings were not o1iginally designed for museum 
purposes, and yet such ıs the ai1angement of the cases and so 
well are the objects displayed and illummated that we know of 
no rguseum built for the purpose that we would prefer to No 1 
Museumat Kew The collections aie contained ın Museum No 
I, whichis duectly opposite the Palm House, on the other side of 
the Ornamental Water, in Museum No 2, which is close to No 1, 
at the noitifern end of the IIeibaceous Garden, while Museum 
No 3 occupies the old Orangery At the noith end of the 
Broad Walk the last Museum contains specimens of lage 
timber, while the monocotyledons and flowerless plants are 
airanged ın No 2, and the dicotyledons in No 1 Museum An 
official guide to the contents of the latte. Museum has just been 
published As nearly eveiy object exhibited 1s fully labelled, 
this guide-book does not enumerate a tithe of these, but a cer- 
tain numbe: of important objects are marked with a conspicuous 
number, and these numbers are 1efei1ed to in the catalogue In 
the 130 pages of this guide there 1s compiessed a vast amount 
of information, a gieat deal of which 1s easily understood, even 
apait from the interesting collection on which it 1s founded , and 
if the student, as he walks thiough the Gardens, 1s struck at the 
beauty of the vegetable kingdom, he will, as he studies the pro- 
ducts of that kingdom within these museum walls, be more 
struck at the extreme indebtedness of mankind to this kingdom 
fo1 the necessaries and luxuries of life 

. 


WE regret to leain that Su Sidney Smith Saunders, C MG, 
for many years Buitish Consul in vai10us. Mediterianean ports, 
and a distinguished entomologiyt, died suddenly on Tuesday 
evening (15th) at an advanced age He was one of the original 
members of the Entomological Society of London, and was a 
vice-piesident of the Society at the time of his deaáh He 
devoted special attention to the singulai bse-parasites known as 
Stylopide 
an 
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THE following are the aiiangements foi the lectures at the 
Royal Institution afte: Easte. —Dı Klein, two lectures on the 
Anatomy of Nerve and Muscle, on Tuesdays, Apiil 22 and 29 , 
Piof Gamgee, five lectmes on the Physiology of Nerve and 
Muscle, on Tuesdays, May 6 to June 3, Piof Dewar, seven 
lectures on Flame and Oxidation, on Thursdays, April 24 to 
June 5, Mı Hodder M Westiopg, thiee lectures on Recent 
Discoveries m Roman Archeology, on Satudays, April 26 to 
May 10, and Prof T G Bonney, fou lectuies on the Bearing 
of:Macroscopical Research upon some Laige Geological Pro- 
blems, on Satuidays, May 17 to June 7 The followmg 1s a hst 
of the Fiiday evening lectuies —Api.l 25, the Ait of Fiction, 
by Walter Besant , May 2, Krakatoa by Piof Judd, May 9, 
Mohammedan Mahdis, by Prof Robertson Smith , May 16, the 
Dissolved Oxygen of Water, by P-of W Odling, May 23, Sidereal 
Astronomy, by Dr David Gill, May 30, Sm les Couleurs (in 


French), by Prof E Mascart, June 6, Piof Dewar 
. 


BESIDES subjects of geneial anthropological interest, the fol- 
lowing specially American topics, as to seveial of which Canada 
affords important evidence, aie suggested foi papeis to be 1ead 
in the Ánthiopological Section at the Montreal meeting of the 
Buitish Association The papeis on each subject will, as fai as 
possible, be giouped for 1eading on the same day, so as to insme 
a general discussion (1} The native iaces of America then 
physical chaiacteis and origin , (2) Crvilisation of America before 
the time of Columbus, with particula: 1eference to eailiei intei- 
couse with the Old Would , (3) Aichzology of Noith America, 
ancient mounds and earth-works, cliff-dwellings and village- 
houses, stone aichitecture of Mexico and Central America, & , 
(4) Native languages of America, (c) European colonisation 
and its effects on the native tribes of Ameca It 1s 1equested 
that all papeis may be sent to the office of the Association, 22, 
Albemaile Stieet, London, W , on or before July 1 


THE Inteinational Oinithological Congiess at V.enna was 
brought to a conclusion on Fiiday last by an appropriate speech 
fiom its pation, the Crown Puince Rudolph, who, among othe 
things, waimly thanked the scientific men fiom abioad for their 
appeaiance in Vienna The next Corgiess will not take place 
till thee yeais hence, and will be held ın Switzerland The 
Ciown Punce has accepted the konorary office of Pation of the 
Permanent International Committee foi the Estabhshment of 
Ornithological Observatories, or stations fo. the obseivation of 
the habits of buds, especially those cf the migratory species 
Piof Blasius, the president of the thi-d section, to whose sphere 
the subject belongs, explained the nature, object, and impoitance 
of such ornithological stations of observation M Rodde pio- 
posed that the meteorological statiors should be used as orm- 
thological ones Dr Schier of Prague afterwaids gave an 
account of his efforts to secuie a regulai system of observation 
He had ieceived from some hundreds of correspondents many 
valuable notices in 1egaid to the line of passage of migiatory 
buds 


THE Academy of the Liàncei have elected Piof Francesco 
Buioschi, a senator, to fill then presidential chan iecently left 
vacant by the death of Signor Quintino Sella, elect.ng at the 
same time Commendatore Fio1elu, who so long directed the ex- 
cavations at Pompeu, to fill the office of vice-piesident The 
new president, Signor Butoschi, 1s a distinguished mathe- 
matician 


AN interesting little volume .appeais this week in Edinburgh 
containing an annotated list of the illustrious dead who have been 
in any way connected with Edinburgh Univeisity The names 
are classifagd accoiding to the depaitments with which they are 
connected, ‘‘ Zoologists and Botanists,” for example, beginning 
with Erasmus Darwin and ending with Charles Darwin. The brief 


] 


notes attached to the names have, we believe, been compiled . 
by vauous specialists 


THE Anthropological Institute will hold its first gneeting 1n its 
new piemises, No 3, Hanover Square, on the 22nd mstant® 


THE next Ordinary Gengal Meeting of the Igstitution of 


' Mechanical Engineers will be held on Thursday, May 1, and 


Fiiday, May 2, at 15, Gieat Geoige Street, Westminster. The 
Chair wil be taken by the Piesidene, Mr IT’ Lowthian Bell, 
F RS, at half-past seven p m oneachevenmg The following 
papers will be read and discyssed as fai as time will admit — 
On Thursday, May 1, on the consumption wf fuel in loco- 
motives, by M Georges Maué, of Paus , on portable 121lways, 
by M Paul Decauville, of Petit-Bomg, Paris, on the Moscrop 
engine 1ecorder, and the Knowles supplementary foveinoi, by 


Mi Micnael Longudge, of Manchester — On Fuday, May 2, 
description of the automatic and exhaust-steam Injector, 
by Mi A Slate: Savill, of Manchester, desciiption of the 


appaiatus used foi testing cunient-meters, at the Admualty 
Wonks at Torquay for experimenting on models of ships, by Mr 

Robert Gordon, of Burmah , description of the Francke ** Tina ” 
or vat process foi the amalgamation of silver ores, by Mı Edgar 
P Rathbone, of London 


THE Report of the US Sola: Echpse Expedition, Science 
states has just been ordered to be piinted by Congiess Among 
its contents aie —Meteorology of Caroline Island, by Mr 
Winslow Upton, Botany of Caroline Island, collections by Dr 
W S Dixon, USN, and identifications by Prof W Tie- 
lease, Notes on the zoology of Caroline Island by Dr W S 
Dixon, US N , Memoiandum on the butterflies, &c , of Caro- 
line Island, collections by Dr J Palisa, identtfications by 
Messrs Heiman Strecker and Aithm G Butle: , Chemical con- 
stituents of tle sea-watei of the lagoon of Caroline Island, deter- 
mined by Messis Stillwell and Gladding, Obseivateons of 
twenty-three new double stais, by Piof E S Holden and Piof 
C S Hastings, Plans for woik on the day of the eclipse, by 
Piof E S Holden ~ 


From Scezence we lemn that at the request of the Navy Depart- 
ment, the Fish Commission steame: Albatross, Capa Tanner 
commanding, was fitted out dung the winte for the purpose of 
canyıng on a senes of deep-sea soundings and diedgings in the 
Caribbean Sea, a 1egion very little known in 1espect to 1ts depths, 
The vessel left Washington on January i, and ieached St 
"Thomas on the 17th, and, after coaling, proceeded on hei voyage, 
making the following ports —Cuiagoa, Tinidad, the Island of 
Ouuba, Alta Vela, Jacmel, Gonaives, Santiago de Cuba, Navassa, 
and Kingston (Jamaica), where she airived Maich i She left 
Kings:on March 11, and auived at Aspinwall, vzé Savanilla, 
Maich 25 On hei 1etuin fiom Aspinwall she will proceed vid 
Cape San Antonio to Key West, expecting to aiive at the 
‘Washington navy-yaid about the middle of May The expe- 
dition has been a gieat success in all 1espects, n&merous satıs- 
factoiy series of soundings and tempeiatmes having been taken, 
and lage numbeis of maine animals obtained In the collec- 
tions incidentally obtained during the stay of the steame: at 
Timidad were two specimens of the guachaio bud, Steatornis 
caripensis, which 1s such a ianty in museems, and two of the 


gieat fishing-bat e 


ON Easter Monday the Essex Field Club held a meeting at 
Saffion Walden, about sixty members and visitois being present 
Alighting at Audley End Station, the party diove to Lord Biay- 
biooke’s mansion, where they had an opportunity of inspecting 
the fine collection of birds and prehistoiic and Roman antiquities 
contained in the muse®m The Club was then conducted to a 
neighbouring hill, known as Ring Hill, gvhere an ancient circular 
entrenchment ıs to be seen, anc from there proceeded to a wood- 
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known as Peverels, where the true oxlip (Primula elator) giows 
' ın profusion, the ground being ın parts carpeted with the floweis 
of this interesting species After luncheon a visit was paid to 
Mr Joshua Clarke, F L S , at his residence, Fairycroft, and the 
e. 
visitfrs viewed the magmficent collection of humming-birds and 
birds of Paradise formed by this gentleman The Club next 
assembled th the grounds of Mrs Gibson, and inspected the site 
of the ancient Saxon cemetery and the collection of skulls and 
relics found théygin during the excavations undertaken by the 
late Mi G S Gibson, *a full description of which has been 
published in a recent number of the 77?amsactwns of the 
Essex Archeological Society The splendid libiary of scen- 
tific and other wérks belonging to the late Mr Gibson having 
been hastily viewed, and the paity having paitaken of the hos- 
pitality offeigd by Mrs Gilson, they were next conducted to the 
Saffion Walden, Museum, wheie the varous collections were 
greatly admued, and the ctrator, Mr Maynard, much compli- 
mented upon the ability and zeal which he had displayed in 
their organisation and arrangement In the 1uns of the ancient 
castle adjoinmg the Museum Mr Maynard read a paper-on the his- 
tory of these remfuns, and the party then pioceeded to view the 
church, under the guidance of the Rev Mi Stevens After 
tea an ordinary meeting of the Club was held, the piesident, 
Prof Boulge:, being ın the chan A pape, on the cultivation 
of the saffron in connection with the old town of Saffron Walden, 
was read by Mi Joseph Claike With the object of promoting 
the extension of natwial history science throughout the county, 
the Club pioposes to establish local centres ın the chief towns 
of Essex, and arrangements will shoitly be made to commence 
operations at $affion Walden, where so much inteiest was 
shown in the Mes of the Club 


Ox Saturday next, Apiil 19, at thee o'clock, a meeting of the 
Essex Field Club will be held at the British Museum of Natural 
History, South Kensington, under the dnection of Di Hemy 
Woodard, FRS Dr Woodward will deliver an address in 
the lecture-room on ‘‘ Wingless Buds,” and afterwards give a 
demonstiation of the species, extinct and 1ecent, in the geological 
and zoological galleries 


THE Gpuncil of the Lmnean Society of New South Wales 
have beef presented by a member of the Society with 1007, 
accompanied with a regyest. that ıt should be offered as a prize 
for an essay on **The Life History of the Bacillus of Typhoid 
Fever" The Council has assented to the proposal, and advei- 
tisements to that effect will be immediately inserted in the most 
prominent scientific publications throughout the wold The 
essay will be received by the Society not later than December 31, 
1884. The intention and wishes of the donor of the puize will 
be best grven ın his own woids — **'The questions chiefly to be 
solved ın the investigation of the life history of the Bacillus of 
typhoid fever, are—r What aie the specific chaiacteis of the 
organism, as distinguished fiom other Bactesza? 2 What aie 
the changes, if any, which the oiganism undergoes in the human 
body? 3 What are its modes of development and 1eproduction 
m the human body? 4 What changes oi metamorphoses, if 
any, does the organism undergo after ejection fiom the human 
body, or ın any other condition of its existence? 5 What fluids 
or other substances seem best adapted for the growth and multi- 
plication of the orfanism? 6 Can the organism live or be 
cultivated in pyre or distilled water? 7 What aie its limits of 
endurance of heat, cold, diyness, o: humidity? As far as these 
pomts are concerned the author should confine himself entirely 
to facts which come undei his own observation, and those should 
be given in detail, with a full explanation of the method of 
investigation But in dealing with the results obtained by these 
investigations, and the consideration of jhe means whereby a 
knowledge of the life history of ths most dangerous organism 
may help towards its erfdication, the theories and observations 
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of others may appropuately be referred to, but m every such case 
the authority must be correctly cited The chief pomts to be 
ascertained ın this branch of the subject ae—r1 How, and under 
what conditions, does the organism get access to the human 
body? 2 How can its giowth be impeded, or its vitality 
destroyed ın the human body without serious injury to the indi- 
vidual affected? 3 How can it be eradicated or rendered 
innocuous in wells, watei-holes, drains, &c ” 


AMONG the superabundant ‘ Universities” of the Umted 
States Harvard 1s unquestionably taking its place as a national 
mstitution on a par with British establishments which hold a 
similar designation The last quarterly Buletin of its proceedings 
1s before us, which has to acknowledge during that short time 
nine legacies o1 donations 1n money, varying fiom 200 to 100,000 
dollars, and amounting to 168,000 dollais One of these 1s 
10,000 dollars subscribed for the puichase of meteorites, and 
another 1s 2000 dollais from the Massachusetts Society for Pro- 
mong Agiicultme, to assist ın the establishment of a veterinary 
hospital, to which institution also a collection of pathological 
models ıs presented Othe: donations are, a new building for 
the law schools, two poitiaits of eminent. divines, and the ana- 
tomical collection of a doctor who had previously founded a 
museum there The Buletin 1s edited by the well-known Har- 
vad biauian, Mi Justin Winsor, and a very carefully printed 
catalogue of the chief accessions to the Univeisity library in 
English, French, German, Italian, Spanish, Danish, Russian, 
Polish, and Hindustam, forms the bulk of it Many of these 
additions are tieasuies which few libraries can acquire possession 
of, a few only of which have been punted, chiefly foi private 
cuculation, otheis, neveitheless, being both important and 
familia: books published a year or two ago The books are 
divided into ten subjects, and it shows how different technical 
experience sometimes 1s fiom theoretical ideas, when so espen- 
enced a librarian finds 1t convenient to class togethe: ‘‘ History 
and Geogiaphy,” while * Antiqmtes” aie under a separate 
heading We doubt, howevei, whethe: Izaak Walton or any 
one else would have looked fo. “The American Angler's 
Guide , or the Complete Fishe:’s Manual for the United States," 
undér the head of *Law and Sociology," even if ‘ Caaton’s 
Game and Play of the Chesse " may 1n some sense belong to the 
latte. The advantages possessed by the libiauan of such an 
institution ae this aie being fully utilised by Mi Justin Winsor 
whois issuing in each number of the Bulletin most carefully 
wnitten 1esults of his 1eseaiches into the bibliography of various 
subjects—in this January number, of ‘ Ptolemy’s Geography ” 
and ‘The Kohl Collection of Eaily Maps,” specially noting the 
giadual and nregulai spread of the knowledge of America 


A STALACTILE cavein was iecently discovered by accident 
nea Cerdon ın the Ain Department (France) It 1s situated 
near the old high 102d connecting Lyons with Geneva Some 
county people who ventuied into it state that it extends about 
300 meties underground, and that its height varies considerably 
Lyons and Geneva naturalists ae now making a more minute 
investigation of the cave 


A STRONG shock of earthquake was felt at Urbino at a few 
minutes before 8 am on the 9th inst Its duration was five 
seconds A shock was also felt at Belpasso, nemi Catamia, at 
1oam onthe roth It occasioned no damage 


OWING to the frequent earthquakes that have ecently occurred 
in Slavonia, Piof Pillai has been sent to observe these occur- 
1ences by the Hungarian Government, and will shortly present a 
detailed 1epoit to the Government on the subject 


AccorDING to Hen Jeger of Rinde, on the Sogne Fjord, 
who, since 1858, has noted the number of earthquake shocks 
that have been felt in the district, there have been preciable 
shocks from that period till 1879 — Since the latter year no shock 
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has been felt It 1s worthy of record that on two occasions, viz 
1n 1860 and 1865, the shocks were perceived on the south side 
of the fjord, the districts on the noithern coast being wholly 
undisturbed 


THE last number of the Transactions of tne Seumologuat 
Society of Fapan (Yokohama, 1884) contains various papers on 
seismology The fist ıs by Piof Milne, on earth pulsations , 
the next ıs by Mı Alexandei, on the interpretation of a diagram 
desciibed by a particular form of earthquake instrument The 
object of the wiiter 15 to calculate not only the maximum velo- 
city, but also the maximum rate at which the velocity changes, 
** which 1s a measure of the effect which an earthquake exerts 
1n overturning and fiacturing bodies placed on the earth's sur- 
face" Prof Ewing describes the constiuction of a pendulum 
which shall be without a tendency to swing when the point from 
which it 1s suspended Suffers displacement Mr Geigens g:ves 
a note on ripple-lihe maiks found on the surface of an iron 
casting supposed to have been shaken while solidifying, which 
maiks are picturesquely described as ‘‘a note m a congealed 
earthquake " The remainder of the volume-is occupied. by 
suggestions for new types of seismogiaphs, a list of earthquakes 
1n Tokio, and a 1eport on systematic earthquale observations 


A CORRESPONDENT 1n Nazre has drawn attention to the 
geat differences of climate observable last winter between 
Chiustiana and Stavange: While in the foimer place there 
was a depth of from ten to twelve inches of ice dung the 
month of January, vegetazion had neve: been wholly arrested ın 
the latter region at the same penod The grass plots in the 
vauous gardens at and near Stavanger were as gieen as In sum- 
mer daisies, snowdiops, pansies, violets, and pimoses had 
then blossoms well set , peontes had appeared above tre ground, 
~and many 10ses had thrown out vigorous shoots The thermo- 
meter fell only once in January to fieezing point 


MM MIGNON AND TOUARD, who established the 1efiigeiating 
seivice at the Pais morgue, have made expeiments with their 
system on hams infected by tiichinze, and ae stated to have 
proved that these are iendeied wholly innocuous by exposure 
during an hom to a cold of —20* C It will be proposed foi the 
protection of consumeis fom tnchinosis to rende: exposure obli- 
gatory ın the case of importations fiom America o1 Germany 


THE great work of hgh'ing the Paus Opera by incandescent 
light has aheady begun ‘Lhe whole house will requne 6000 
lamps, at present 400 lamps are used 


THE additions to the Zoological Society's Gaidens during the 
past week include a Pig-tailed Monkey (Afa-acus nemestrinus 9 ) 
fiom Java, presented by Di Benthall, a Weepe: Capuchin 
(Cebus capucinus 9) fiom Biazl, presented by Miss Vincent , a 
Shoit-eared Owl (Aszo brachyolus), Buitish, presented by Mı 
Oscar Buriows , a Smooth Snake (Coronella levis), a Common 
Viper (Vipera. berus), a Common Snake (77 opidonotus nairiz), 
a Slow-worm (Angus frags) fiom Hampshne, presented by 
Mi W H B Pain, an Alligator (Alkgator mississippiensis) 
from the Mississippi , a Hond Rattlesnake (Crotalus horridus) 
from Flouda, presented by Mi A Begg, a Philantomba Ante- 
lope (Cephalophus maxwell) hom South Aftica, deposited , a 
Moose (Alces machits) fiom North Ameca, two Mute Swans 
(Cygnus olor), Ewopean, a Common Viper (Figera berus), 
British, purchased , six Long-fronted Ge:billes $Ge; blus longi- 
frons), born m the Gardens 





GEOGRAPHICAL NOTES 


WE much regiet to learn of the death, at Loanda, on March 
17, of Iq Paul Pogge, the successful Afiican explorer Dr 
Pogge, since 1880, was the companion of Lieut Wissmann in the 
exploration of the region 1nland from the Portuguese possessions, 


*- 


and around the kingdom of Muatà Janvo He accompamed 
"Wissmann as far as Nyangwé in the journey of the latter across , 
Africa, and m May 1882 set out to return to the station at 
Mukenge Doubtless the hardships to which he has been subject, 
combined with fevei, have told on Dr Pogge’s health In 1874. 
he was a member of the German Afiican Expediti$n which, was 
sent out to exploie the same region, and with only native com- 
panions succeeded ın penetiating as far as the capital of Muata 
Janvo r bd 


THE amnouncement that Mr Stanley intends fo proceed from 
the Middle Congo noith-east to the blombutt® country, partly, 
no doubt, to settle the question of the course of the Aruwim, 
the geat north-east tributary of the Congo, renders Dr Junker’s 
discoveries in the Wellé -egfen of special interest In the map 
sent home and published ın the new number of Petermanns 
Mitthalungen we find m the northern part the Wellé, after 
receiving the Gádda, proceeding west-north-west, and on the 
noith .t 1s jomed by the Mbiüóle, and not much furtRer westwards 
by the Güba—both considerable rrgas rising 1% the southern A’- 
Sandeh k.ngdom After taking up the waters of the Gürba, the 
Wellé curves shaiply 10und, at first southwaids, making many 
windings 1n its couse, ard desciibing a large semiciucle 10und 
the land of A-Madi, a semicncle vaiegated by a series of 
islands Later on ıt 1esumes its west and wesé-north-west duec- 
tion — W.th the exception of the two laige: tiibutaries fiom the 
noith just mentioned, the Wellé along the whole extent of the 
sketch reserves no considerable wateis either from north or 
south As far as the southern territory 1s concerned, this fact-1s 
explained by the cucumstance that the most important tributary 
of the Wellé-Makua, the Bomokandi or Majo (Nemajo of 
Schweinfmth) flows 1n an extiemely long couise fiom east to 
west and north-west, approximately parallel to the Wellé Hut, 
an inteivel of hardly two days’ journey — Fuither to the west, 
howevei, it discharges mto the Wellé River The Bomokándi, 
showing elmost half the bieadth of the Wellé, mses far in the 
east, and may also have its source in the mountainous country 
bordermg the Albert Nyanza in the west Te consequence of 
this appioach to each othe: of the two streams, no other tubu- 
taiies aie developed ın tke long tongue-shaped peninsula formed 
by the junction of the Wellé and Bomokand: Except innumei- 
able .ittle mvulets, few 11veis of any size iun eithey north- 
wards to the Wellé or southwaids to the Bomohandi fiom the 
plateau of this peninsula I: is otherwise, however, with 
the rivers dischaiging into the Bomokándi fiom the south The 
watershec whence flow its southern tributaries lying considerably 
fuither to the-south, there is ample scope heie fo. the formation 
of lage: accessory streams Proceeding fiom west tẹ east, we 
come upon thiee rivers of almost equal 1ank with the Mbrüóle 
and the Giiba—the Magongo, Pokko,and Telli A river no 
longer paying tribute to the Bomokándi, but discharging futher 
to the west dnectly into the Welle, 1s, according to infoimation, 
the Mbe hma, the source of which ıs not fai from that of the 
Makongo to the east With these partly indirect tirbutaries 
to the Wellé thiough the medium of the Bomokándi and 
the direct tuibutary, the Mbe'lima, the river-system of the Wellé 
to the south comes to an end Further south, and flowing from 
east to west, 1s the Nawa, belonging, according to information 
1eceived, to a more southein rivei-system, forming indeed a 
noithein zibutary to the Népoko Di Junker made his way 
south'to the Népoko, fom days’ jomney fiom the Bomokándi, 
and reached itin the middle of its couse, where it holds the same 
longitude with the Bomokandi. He evidently tiavelled a long 
way from the 1egi®n in which he the somces of the Népoko, the 
Bomokánd and the Kibuh, that ıs, the Kibbi (Wellé)—31veis 
which collectively descend from the mountain and table-lands 
west of Aubert Nyanza , the water-paiting must be sought ın a line 
1unning approximately from south-south-west to north-north-east 
That the Nepoko, from the point at which he met it, and where 
probably at describes a northein curve, bends in its futher couse 
in an approximately south-west direction, may be infeed fiom 
the-fact that though indeed known in the wester& territories, it 
1s yet transferred far to the south beyond the Náwa, which 11ses 
in the west, not far from his line of 1oute to the Népoko In 
the 1egion between Bormokandi and Népoko traveised by Dr 
Junker, the wateished of the two 11vei-systems ıs haidly per- 
ceptible, yet the country of the Népoko tributaries fiom the north 
is highly characteristic Instead of the high tiees which every- 
where els2 clothe the barks of tht streams, you here meet broad, 
flat, treeless swamps A ffoating vegetation, very like the Ssett 
in the Nile, forms a bridge by which®to cross these swamps, 
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e though it is unavailable for 11ding and for beasts of buden Di 
Junker closes his remarks on the hydiography of this region 
with the observation that he feels entitled to identify this 
Népoko, which does not belong to the Wellé system, with the 
Arvavimi of Stanley — Pioof that the Wellé is the upper couse 
of the Shan he hopes to be able to adduce later on 


IN Petermanns Mittheilungen, «884, Heft i1 , 1s a map of the 
Amambaia Creek of the lower Niger region, which we owe to 
the indefatigalsle African explore: Eduaid Robert Flegel Just 
as by way of pr@paiation for his Adamawa expedition he executed 
maps of the 1oute fiom Eggan to the Akoko Mountains, and of 
the Niger tract, till then unknown, fiom Bussa up the river as 
far as Gomba, and finally explaged the 1oute fiom Bidda by 
way of Keffi Abd-es-Senga to Loko on the Benue, so now as 
prepaiatoiy to his thud Afncan exploration he has executed a 
map of the Amambaia which discharges into the lowe course of 
the Niger e While Flegel*was waiting at Lagos for a 1emittance 
fiom Geimany,to enable him to piosecute his tiavels, the 
1epiesentative of the Maiséflles ** Compagnie du Sénégal et de 
la Côte occidentale d’Afiique,” J Zweifel, the well-known dis- 
covere: of the sources of the Niger, undertook ın July 1883, for 
trading purposes, an expedition up the Amambara, on the banks 
of which aie planted a sees of old commercial establishments, 
but which, nevertheless, had neve: yet been mapped out To 
this expedition Flegel at once gladly jomed himself, and hence 
the map in question This must beieckoned as another valuable 
contiibution towards cleaung up the geogiaphy of the Lower 
Nigei, so complicated by tiibutaies, aims, deltas, cieeks, &c 
In an article in the Mittheilungen commenting on the map of the 
Amambaia Creek, an interesting sketch 1s given of the progiess 
of geogiaphical knowledge of the Niger for the last 300 yeas, 
o1 1athei of the misconception and vacancy that pievailed up till 
quite 1ecently regarding that region, om knowledge of which 1s 
still so very defective Since the discovery of the rich produce 
in palm-oil yielded by the banks of the Niger and Lower Benue, 
tiade has mp dly developed there, and ıs now so hvely that 
Flegel, in 18 y counted as many as twenty-thiee large ships, 
mostly steamers, constantly plymg on their wateis, besides a 
series of flat baiges $ e 


Wy find in the last issue of the Caucasian Jzvestia the follow- 
ing new infomation on the Merv oasis, dueto M Ahkhanoff — 
Its suface ıs about 2150 square miles, which area could be 
increased by irrigation, the whole of the oasis having its ongin 
due to the inigation of the sands by canals diawn fiom the Mur- 
gab This 11ve1, being dug at Kaushut-khan-bend, two canals, 
subdivided into numerous a; yks (smalle: canals), issue fiom 1t, 
taking m nearly all the wate: of the 11ve: which does not flow 
beneath the dam Notwithstanding the southern position of the 
oasis, ıt has a cold wintei, and there falls every yea: some snow, 
sometimes two feet deep , it soon disappeais, however, as the 
temperature rises rapidly, and 1eaches occasionally 30° Celsius ın 
Febiuay Durmg the summer, strong hot winds, which biing 
masses of hot sand, blow, mostly fiom the south west Still the 
climate is healthy enough, and healthiei than that of Akhal- 
tekke , but the moitahty ıs very great, owing to the poverty of 
the inhabitants and the dutiness of then habits the £a7a-72asta, 
or black disease, a kind of pestilence, and the merghz, a kind of 
choleia, aie endemic The population ıs estimated at 32,700 
Abbas, which M Alikhanoff consideis to represent no less 
than 194,000 or 200,000 inhabitants This population 1s, how- 
evei, too numerous for the oasis, the average area of ungated 
land being only six acies pei inhabitant eM Alkihanoff con- 
sideis the Meivis as the least attractive of the Tuicomans, and 
discoveis in them only one good featuie—then hospitality 


AT the annual meeting of the Biemen Geographical Society 
it was stated that a young German naturalist intends to start on 
an exploimg expedition to Ovambo-land and further mto the 
interior of Equat@ial Afiica, accompanied by Dı Hoepfner A 
member of the Society has presented him with good astionomical 
instrument and the tiaveller will 1eport to the Society fiom 
time to time, and his caitogiaphic results will belong to the 
Society The Society is also preparing a geogiaphical and 
natuial history expedition to the Boni Islands, lying south of 
and belonging to Japan Dr Gottsche of Kiel, an eminent 
geologist, who is now in Japan, will be the leadei of this 
expedition i 

THE Russian Imperial GeograghicaPSociety has 1eceived the 


following telegram frgm Col Prjevalsky, who 1s fo: the fourth time 
attempting to penetyate into Thibet —** Alashan, January 8 — 
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We have traversed the desert of Gobi without mishap In the 
northern pait the cold exceeded the freezing point of mercury 
We are all well, and stait to-morrow for Koukou-nor It 1s 
said that hitherto the Thibetans pray heaven to shower down 
stones on our heads ” 


THE Melbourne Age has despatched to New Guinea a second 
exploring party, the members of which include a naturalist and 
an artist 


ONE 1esult of Mi Colquhoun's recent Journeys ın Indo-China 
has been the appointment of an English official to reside at 
Cheng-mai, or Zimmé, on the bordeis of the Shan States, and 
an office: of ow consular service in Siam has been selected for 
that purpose, and is now at the post This town, it may be 
1ecollected, forms the centre of the 1ailway communication which 
Mr Colquhoun proposes between British. Burmah and South- 
Westein China, and it can be ieached ether from Rangoon or 
from Bangkok Mi Bock travelled from the latter town up the 
Memam With the example of the exploration of the English 
consuls who have 1esided at Chung-king on the Yangtsze before 
hum, it ıs to be hoped that the consul at Zimmé will be able to 
add laigely to our knowledge of the regions, especially of the 
Shan States, lying between China and Siam His appointment 
1s certainly anothei step ın the prolonged efforts to obtain a 
trade 10ute into South-Western China, and he will serve, on the 
south of the frontier hne, the same purpose as the officer at 
Chung-king on the noith 





VOLCANIC ASHES AND COSMIC DUST: 


IN the session of 1876, Mr John Murray communicated to 
this Society a paper on the distiibution of volcanic debris 

oven the floor of the ocean,? and in ıt announced the discovery 
of cosmic dust ın deep-sea deposits It was shown that at 
points where neither the action of waves, rivers, 01 currents can 
transport the debris of continents, volcanic materials play the 
most 1mpoitant 7ó/e in the foimation of the mineral constituents 
of the deep-sea deposits It was pointed out that pumice, on 
account of its stiuctie, was able to float to great distances, but 
in time became wateilogged and sank to the bottom, there to 
decompose On the other hand, incoherent volcanic matters, 
ejected ın the form of lapilli, sand, and ashes, 1nto the higher 
1egions of the atmosphere, may, cater 1s paribus, be conveyed, 1n 
consequence of then small dimensions and structure, to greater 
digtances than othe: mineral particles derived from the conti- 
nents The possibility was also admitted that submaiine volcanic 
eruptions might also contiubute to the accumulation of those 
silicates and pyrogeneous mineials and 10cks whose microscopic 
characters and distribution at the bottom of the sea we shall 
presently point out 

Duung the past few yemas we have added greatly to the 
observations which were the subject of Mr Muiray's communi- 
cation The present paper has been suggested by the striking 
analogy which exists between the volcanic products we have 
found in all deep-sea sediments, and the ashes and incoherent 
products of a iecent celebrated eruption,—that of Krakatoa 
The 1emaikable meteorological phenomena we have 1ecently wit- 
nessed have been attiibuted by some to the presence in the atmo- 
sphere of mineral particles derived from this volcanic eruption, 
and by others to that of cosmic dust It 1s said that in several 
places in America, and even in Europe, matters have been col- 
lected which must be 1egarded as the ashes from Krakatoa, which 
have been suspended for several months in the upper currents of 
the atmosphere The importance of this matter has been recog- 
nised by the Royal Society of London, which has appointed a 
committee of its members to collect all the documents and obser- 
vations 1elative to the distribution of these ashes The present 
state of the question induces us to make known some results of 
the detailed researches which we have undeitaken upon similar 
subjects We desne to make known, to those who wish to study 
atmosphericedust, the distinctive micioscopic characters by the 
aid of which we have been able to establish the volcanic oi 
cosmic nature of certam particles found in deep-sea deposits, and 
to show at the same time the enormous area of thg,ocean over 
which we have been able to detect their distribution 

We believe that no bette: example could be found in support 

= “On the Microscopic Characters of Volcanic Ashes and Cosmic Dust, 
and their Distribution in the Deep-sea Deposits’ A paper read before 
the Royal Society of Edinburgh by Mr John Muri and M A 


Renard 
2 Proc Roy Soc Edin , 187677 
ea 
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of our interpretations than the microscopic study of the ashes 
from Kiakatoa, whose mineralogical and chemical composition 
M Renard! was the first to make known, and whose observa- 
tions on this subject have been amply confirmed by the later 
researches of other mineialogists On the other hand, the con- 
ditions under which floating pumice was found after that erup- 
tion agiee perfectly with the interpzetation given eight years ago 
by Mr Murray relative to the mode of transpoit of these 
vitieous matters and of the accumulation of their tiiturated 
debris on the bottom of the ocean We shall also see how the 
sorting which takes place in the transport of the ashes of a vol- 
cano has its analogy 1n what we find in the deep-sea deposits 

In the first part of this commumzeation we shall give the miner- 
alogical description of the fragmentary pioducts of Krakatoa, 
and consider generally the observations relative to these ashes 
We shall also give the diagnostic characters of this volcanic dust, 
and of all similar paiticles which we find in deep-sea deposits 
In the second pait we will tieat of the cosmic matters found in 
the abysmal 1egions of the ocean, to which Mr Murray was the 
first to diaw attention, and discuss their origin. and distribution 


FIRST Part $ 
It 1s unnecessary to refer to the abundance of floating pumice, 
to its valious degrees of alteration to its conveyance by means 
of riveis, waves, and cuents, and to its universal piesence in 
deep-sea deposits, which have been pointed out in some detail 
in Mr Murray's paper above iefeiied to, but we will buiefly 
recapitulate the chaiacteis of these volcanic matters, ın accord- 
ance with the examination we have made of a large number of 
soundings and diedgings We need not descube in detail the 
special characters of the lapilli which have been brought up in 
the diedge and sounding-rod from gieat depths These fiag- 
ments of moie oi less scouaceous rocks belong to the same litho- 
logical vanieties as those derived from tenestil volcanoes 
They consist of fiagments of tiachyte of vaitous dimensions, of 
basalt, and, above all, of a.gite-andesite , the most 1emarkable, 
beyond all question, being lapilh of sideiomelan, which are 
often entnely transformed into palagonite, and pass into the clay 
which 1s found so widely distribute, especially in the Pacific 
We do not propose here to take up in detail the wide distiibu- 
tion of the materials ejected fiom Kiakatoa, we aie engaged in 
collecting these, and will place the observations on maps along 
with those of Mr Buchan on the upper currents of the atmo- 
sphere, which will be published in the Challenger Reports 
Before, however, passing to the descirption of the ashes then- 
selves, we will buefly 1efer to some points touched upon by Mi 
Munay in his paper It ıs there pointed out that, m regions far 
removed fiom coasts, 1ounded fiagments of pumice were col- 
lected on the suface of the sea by means of the tow-net, and 
that, at certain points on the bottcm of the ocean, the greater 
part of the deposit 15 composed of vitreous splinters denved fiom 
the trituration of pumice-stones ‘The description. of the pheno- 
mena connected with the Kiakatoa eruption gives us a complete 
explanation of these observations The specimens of pumice 
fiom Kiakatoa, which have been collected floating on the sea 
and which,we have examined, are in like manne: 1ounded The 
angulai surfaces are all worn away just as ın pebbles , the only 
asperities to be observed consist of ciystals and tiagments of 
ciystals, which project beycnd the general sui face of the vitreous 
mattei, which last, on account of its Structuie, presents less re- 
sistance to wear and tear than the minerals which aie embedded 
in it ` 
We may iecall the fact that the Bay of Lampong, in the 
Straits of Sunda, was blocked by the vast accumulation of 
pumice, formed ın a few hows by the eruption of Knakatoa, 
which completely filled the bay ^ This floating bar of pumice- 
stones was about 30 km long, Ihm bioad, and 3m to4m in 
depth, 2m or 3m of which were below the surface of the 
water, and rm above These numbers give about 150 millions 
of cubic metres of ejected matter This moving elastic wall 10se 
and fell with the waves and tide,? and was carne& by cunents 
thousands of miles from the point of eiuption over the suface of 
the ocean The rounded form of blocks of pumice met with 
everywhef€ floating on the surface of the sea, as well as of 
those samples which, after having floated some time, became 
waterlogged and sank to the bottom, may be perfectly explained 
1f we remembei the firability of this rock, and, at the same time, 
* “Tes cefftikes volcaniques de leruption du Krakatau” (Bull Acad 
Roy de Belergue sér 3,t vi No 1r, SeAnce du Nov 3, 1883) 


^ Comptes rendus de l'Academie acs Sciences, November 19, 1683 
p Ior 


the agitation to which it 1s submitted by the waves, through , 
which the pieces me continually being knocked against each 
other We undeistand also how this wear and tear gives use to 
an immense quantity of pulverulent pumice fragments, which 
contiibute in a great measure to the formation of ocefnic deposits 
As a matter of fact, 1ounded fragments of pumice have been met 
with floating on the suiface of every ocean, and dunng the last 
few years many samples have been sent to us by Captains of 
ships and missionaries As has been already pointed out, they 
are universally distuibuted in oceanic deposity although ñe- 
quently highly altered e 

If it be easy to pronounce upon the volcanic natwe of these 
lager fragments, it becomes, on the other hand, exceedingly 
difficult when we have to deal®vith particles 1educed to powder, 
and when 1ecouse must be had to the micioscópe. Let us see 
what are the microscopic characters by which we recognise the 
particles of this dust . 

We may here point out that ıt 1s not so much the®presence of 
volcanic minerals which enables us me maine s@liment, as well 
asın an atmospheric dust like the ashes of Krakatoa, to 1ecog- 
mise that tke small fiagments have an eiuptive ongin, as the 
microscopic structue of the small vitreous particles Itis well 
known that minerals 1educed to small dimensions and nregulaily 
fiactued, as in the case of volcanic ashes, often lose their dis- 
uncüve characters Their size does not allow us to judge of 
then optical properties then form, megulai and fragmentary, 
rendeis it difficult to determine the characteuistic extinction of 
the species, the phenomena of coloration, of pleochioism, and 
the tint pecnlia: to the mineral, all lose so much of their intensity 
that they no longe: serve for the identification of isolated minerals 
like those o? the volcanic ashes which we have to study Asa 
1es ilt of ow observations, we believe that in most cases where a 
mineral, under the conditions we have just desciibed, reaches 
dimensions less than o 05 mm , its determinatión with certainty 
1s no longe- possible, and consequently its origin can no longe: 
be established , whilst a vitieous fiagment, like those of volcanic 
ashes o1 triturated pumice, continues to be discermble when its 
dimensions aie less than o 005 mm A 1eason foi showing that 
the absence or 1auty of gystals, or of fiagments of volcanic 
crystals, ought not to be taken as a pioof that a sedimentary 
matte, either fiom the atmosphere o1 from the deep sea, es not 
of volcanic origin, 1s the soiting piocess to which these matzers 
are subjected in the am and in the water, a phenomenon to 
which we shall presently recu 

The mos 1eliable distinctive characte: 1s always found 1n the 
stiuctuie of the small vitreous particles which are derived fiom 
the tuituration of pumice or have an analogous ongin, masmuch 
as they have been ejected fiom the volcano in the state®of ash 
The stiuctuie peculiar to these materials iseen 1n then fiactuie, 
which leaves its impress upon the smallest fiagments of debris, 
ut which the microscope can deciphei no characteristic properties 
except sich as haveielation to form In ordei to asswue our- 
selves that these characters of pumice remain constant to the 
eatreme limits of pulvensation, such as aie employed in the 
preparation of silicates fo. chemical analysis, we pounded ın an 
agate moiter seveial vaiieties of pumice, and the powdei thus 
produced clearly showed itself to be composed of paiticles in 
which were recognisable, with httle trouble, the chaiacteis of 
the pumice-hhe material which is constantly met with in the 
sediments, and of which the ashes of Kiakatoa give us beautiful 
examples ‘The diagnostic characte: to which we here make 
allusion rests on the distinctive. peculiarities of incoheient. vol- 
canic prodicts What cistinguishes them from lavas 1s not 
merely the extraordinary abundance of vitreous matteis, but also 
the prodigious number of gas-bubbles which are inclosed by the 
pumice and v.tieous volcanic sands and ashes These bubbles 
are due to the expansion of the gases dissolved m the magma, 
which also determine the euption If we admit, as everything 
seems to show, that these incoherent volcarjc matters are the 
products of the pulvensation of a fluid magma, we can under- 
stand that these paiticles, on cooling rapidly, will remain im the 
vitreous stfte, and, on the other hand, that the dissolved gases, 
yielding to the expansion will form numerous pores which will 
become elongated owing to the mode of projection It 1s the 
existence o2 these bubbles, o1 of such a filamentous structure, 
which poin‘s out to us the vitreous volcanic materials in spite of 
the great fineness of subdivision It 1s also this stiuctuie which 
allows these bodies to bacarned to $uch great distances from the 
scene of eruption . ^ 

The exammation of the Kiakatoa ashe®, and of the dust ie- 
sulting from the pulveusation of the pumice of that volcano, 
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shows markedly the peculiaity due to the bullous structue If 
this gray-green pulveiulent matte: be placed under the micio- 
scope, it 1s seen to be composed of almost impalpable guns, 
wyh a mem diameter of o 1 mm , which aie almost exclusively 
colourless or biowmsh vitieous paiticles permeated by bubbles 

The bubbles aie rarely globula, but often elongated, as we have 
just pointed out, and they give # drawn-out appearance to the 
fragments As often happens, several bubbles are elongated 
parallel to eth othei, and 1n this case the poe becomes a simple 
stieak , the figment then assumes a fibious texture, which may 
cause 1t to resemble at first sight a stiiated felspar or an o1ganic 
1emnant, but an examination of the outline will neve: allow of 
this confusion If we examine the te:minal contows and lines 
of these bubble-contamung fiagments, we never find that they 
aie stiaight lines, but that they show a 1agged appearance, all 
the sinuosities being curyilnear” This mode of fracture is in 
coi1espondence with the vacuolated structme, and, just as in the 
porous pumice the vitreous volcanic ashes aie permeated by 
vacuoles , besides, everything goes to show that the fragmentary 
condition and the fresh fiactures are due to a tension phenome- 
non which affects these vitreous matteis ın a manner analogous 
to what ıs observed in the ** Rupeit’s diops ” 


ji 











Fig ®—Vitreous parucles of the ashes of Krakatoa, which fell at Batavia, 
August 27, 1883 (sto), 


We have pointed out that brown vitieous fragments aie iare 
1n the ashes of Kiakatoa These, howevei, contain skeletons of 
magnetic non, and aie devituified by micioliths } It is scarcely 
necessajy to add that the particles, whose form we have imdi- 
cated, ae isotropic If unde crossed nicols we sometimes see 
the field illuminated, this 1s due to crystals in the vitreous matter, 
o1 to phenomena of téhsion, which aie sometimes obsei ved ın the 
neighbourhood of the bubbles . 

These details on the micio-stiuctme of the vitieous. particles 
fiom Kiakatoa can be applied with most perfect exactitude to 
the volcanic dusts, which we have determined as such, m the 
deep-sea deposits In vutue of then bullous stiuctuie, then 
dimensions, and then mode of piojection, they aie. capable of 
being widely transpoited fiom the point of eruption by aenal 
cunents It must be admitted, howevei, that in the deep-sea 
sediments a very lage pat of these vitieous splinters has not 
been derved from the pulvenised ejections fiom a volcano, but 
fiom the tiittration of floating pumice, of which we have given 
above a striking example It will be undeistood that it is 
seaicely possible to trace the difference besween volcanic ashes, 
properly so called, and the pioducts resulting fiom the pulveiisa- 
tion of floating pumice which we have just indicated As in the 
incoherent products of Krakatoa, so we find spread out on the 
bottom of the sea many moie vitieous particles, similar to those 
we have just described, than of tiue volcanic minerals This 1s 
easily eaplamed, howevei, when we remembei how the distiibu- 
tion of volcanic dist takes place 

Let us nav point ouf the mineials which can be dete:mined 
with certainty in the ashes of this gieat eruption, afid we may 
at once 1emaik that they are the same which we have almost 
always found associated in the deposits with the splinteis of 
glass In general all the crystals are fiactmed, except those 
which aie still embedded in a vitieous layer, this vitieous 
coating 1s often crackled and bullous In the ashes of Kiakatoa, 

* Just as we can divide pumice “microscopically according as it 1s acid or 
bas'c, so the products of its tnturation may be recogmsed under the micro- 
scope, inasmuch 1s the fgrmer often give colourless and more elongated 


particles, while the fragments of basic pumice have a more pronounced tint 
and more rounded pores ® + 


howeve:, we have not remaiked the globules of glass which aie 
often desciibed as glued to the minerals of volcanic ashes, noi 
have we seen the diawn-out vitieous filaments 1esembling Peles 
han The minerals of the Krakatoa ashes which are susceptible 
of a ugorous deteimination belong to plagioclase, augite, 
1hombic pyioxene, and magnetite} We shall presently see the 
peculiarity which distinguishes each of these species 1n the ashes 

Among the most fiequent mineials, but poorly represented im 
comparison with the vitreous matter, plagioclase felspar comes 
fust This mineial has about the same dimensions as the 
vitieous fiagments, and, with the exception of the crystals, 
entnely inclosed in the pumice mattei, 1s in the form of debs 
Sometimes twins on the albite plan can be distinguished, and 
the 1esults of analysis clearly mdicate that it 1s tuclimic felspai 
which should almost exclusively be found in this ash But the 
most interesting ciystals of plagioclase, and the most charac- 
teristic of this ash, although iepiesented very 1arely, aie in the 
form of rhombic tables, extremely thin, and coveied with a fine 
lacework of vitieous matter We know that the crystals de- 
scribed by Pench? in a gieat number of lapilli and of volcanic 
ashes, upon the natwe of which doubts have been expiessed, 
belong incontestably to the plagiocalases, and 1epiesent an 1s0- 
morphic mixture analogous to that of bytownite It 1s to Mi 
Max Schustei ? that we owe this specific determination Having 
found in numerous sediments of the Pacific these same crystals 
im the form of ihombic tables, and possessing preparations 
which would be of great interest to him in hisiemaikable optical 
studies on the felspais, we submitted them to this ingenious 
minetalogist in orde: to confirm our determination We believe 
it will be inteiesting to give a résumé heie of the results of the 
obseivations of Mi Schuster, which are perfectly applicable to 
the chaiacteustic crystals of felspai fiom Kiahatoa, as well as 
to those which we have discovered in a great number of deep- 
sea soundings 

This plagioclase occus foi the most pat in flat tabular 
ciystals with the chnopmacoid especially developed Indi- 
viduals of the columnar type, elongated in the duection of the 
edge P/M, me iaie These tabulai crystals consist essentially 
of a combination of the cl.nopinacoid with P and z, moie 
imely with P, z, and y, and occasionally x and y appear to- 
gether In the first case the ciystals have the form of a 1homb, 
1n the second case they aie elongated though the predominance 
of eithe: x o1 P The dimensions of those ciystals which were 
examined and measured lie between the line o 61 mm  bioad 
aid 1 mm long as maximum, and oo15 mm  bioad and 
0042 mm long as minmum The extinction of the plagioclase 
1s negative Its value was found to vary between 22° and 32? on 
the chnopinacoid, and between 8° and 16° on the basal plane 
The average values of many meastiements made on good crystals 
aie as follows —24° 12’, 25° 6’, and 29° 6’ on the clinopincaoid, 
IO? 42’ on the one side, and 10° 18’ on the other side of the 
twinning line, as this ıs shown on the basal plane Polysynthetic 
individuals, made up of 1epeated twins on the albite plan, weie 
veiy raiely observed The felspai in its optical piopeities is 
thus seen to lie between labiadoute and bytownite The twin 
giowths aie paiticulaily frequent and interesting omaccount of 
the stiuctue of the individuals In addition to those of the 
albite type, otheis were observed in which the edges P/M and 
P/K could be defimtely determined as the axes of twinning, 
whilst P and K formed the twmning planes The plane of com- 
position was principally either P 01 M when penetiation twins 
wee not observed 

These fragments and ciystals of plagioclase contain inclusions 
of vitreous matte, and sometimes giains of magnetite Perhaps 
a small number: of felspathic grains may belong to samidine, the 
presence of which is insinuated by the percentage of potass indi- 
cated by the analysis which follow (K,O = 0 97 pe: cent ) 

We have said that the pyioxemic mineuals of the ash are augite 
and a ihombic pyroxene , we distinguish them by the micioscope 
sometimes 1n the fom of fiagments—and this 1s usually the case 
sometimes’ in the form of ciystals, which we can isolate from 
the volcanic glass covering them by tieating them with hydio- 
fluouc acid In the ciystals of augite we distinguish, the faces of 


* Lately the works on these samé ashes have made known as accidental 
elements pyrites, apatite, and perhaps biotite (7) It is to be remarked, 
however, that these minerals must be extremely rare 1n comparison with the 
vitreous matters and mineral spectes above-mentioned 

? Penck, ‘‘ Studien über lockere vulkanische Auswurflinggs’ Zertschr d 
deutsch geol Gesellsch , 1878 

3 Schuster, ** Bemerkungen za E  Mallard’s Abhandlung sur l'somcer- 
phisme des feldspaths trichniques, &c ," Alın petr Mitth, v, 1882, 
P 194 
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a prism, of the brachypinaco.d, and indications of the faces of a 
pyramid This augnte is pleochroic and has a greenish tint, and 
extinguishes ın certain cases obliquely to the prismatic edges It 
1s this character which often permits ıt to be distinguished from 
rhombic pyroxene with which the augite 1s associated, The 
crystals of hypersthene are transpaient, of a deep brown colour, 
strongly dichroic, with green and brown tints They are in 
rectangular prisms terminated by a pyramid, and extinguish 
between crossed nicols parallel to their longitudinal edges 

Magnetic iron, which is rather abundant in the ashes, 15 recog- 
mised 1n the form of grains and octahedrons We have not been 
able to detect with certainty either hornblende or olivine The 
largest grains of this ash aie truc microscopic lapilli, where we 
distinguish 1n a vitreous mass microhthic crystals of felspar, of 
magnetite, and more rarely of pyroxene — Finally, we observe 
with the micioscope particles of an organic origin, which are 
easily recognisable by their fibrous and reticulated structure 

These impurities may have been transpoited by winds, or may 
have come from the ground where the ashes were collected 

In spite of all the uncertainties which the exact diagnoses of 
volcanic dust piesent, we can consider them often, from tle 
point of view of then mineralogical composition, as analogous 
with the augite-andesites We know, besides, that it 1s to these 
rocks that the lavas of the volcano of Krakatoa should be 
referred 

The ashes which fell at Batavia on August 27, 1883, and 
samples of which were sent to Holland by M Wolf, resident on 
that island, have beef analysed with the following results — 

I 31119 grm of substance dried at 110°C , and fused with 
carbonate of soda and potash, gave o 7799 grm of silica, O 1754 
grm of alumina, o o9g11 gum. of peioxide of iron, 0 0401 grm 
of lime, o 398 grm of pyrophosphate of magnesia, answeiing to 
0 01434 grm of magnesia A recent determination of titanic 
acid has given o 62 pei cent T10, 

II 3 222 grm of substance died at 110° C gave 0 0335 gim 
of loss on ignition (water, organic substances, chloride of 
sodium) , the same substance treated with hydiofluonc and sul- 
phuc acids gave O 1161 grm of chlonde of sodium and potas- 
sium, and o o118 gim of chloroplatmate of potassium, answeiing 
to o or18 grm of potash and to 00188 gim of chlonde of 
potassium , by difference = 0 0973 grm of chlonde of sodium, 
answering to 0 05163 of soda 

III r 7287 grm of substance aned at 110? C was tieated in 
a closed tube with hydrofluoric and sulphuuc acid The oxida- 
tion 1equied 2 3 cc. of permanganate of potash (I cc. = 0 0242 
grm FeQ), answering to o 047876 grm of peroxide of non 


I II III 

S10, 65 04 — — 65 01 
Al,Og "14 63 — — 14 63 
Fe 0O; 447 = 447 
FeO — — - 282 282 
MnO traces — tiaces 
Mso I 20 E za I 20 
Ca! 334 = = 334 
K,O» — 097 — 097 
NajO — 4 23 = 4 23 
Loss — 274 — 274 

99 44 


It will be undeistood that .t is barely possible to submit this 
analysis to discussion The abundance of vitieous paiticles in 
the ashes rendeis illusory the calculation of the values obtained, 
and the distribution of the substances among the different species 
of constituent minerals This vitreous matte: can indeed con- 
tain an indeterminate quantity of the different bases On the 
other hand, the difficulties of the calculation are ail the greater, 
as the constituent mineials of the ashes may contain, as 1so- 
morphs, the bases which the analysis suggests It ıs none the 
less true, howevei, that the percentage compositiones piessed by 
the analysis suppoits the preceding mineialogical determinations, 
without peimitting the species to be piecisely determined. It 
agiees wifff the inteipietation that the magma from which the 
ashes were formed belongs to the augite-andesites 

The vitieous and mineral fragments we have just desciibed 
rom the Krakatoa eruption being identical with those which we 
encountei impdeep-sea sediments, we may conclude that both 
have a similai ougın In certain cases, however, we have in 
place of augite a predominance of hornblende, and sometimes 
black megs abundant Again, we find more or less fiagment- 

e 


| z 
ary crystals of peridote, of magnetite, of samdine, and, moie 
rarely, of leucite and of hauyne We can easily understand 
| this variation ın composition, following the nature of the magma 
) from which the ashes collected in different 1egions of the sea 
| were derived But in all cases 1t 1s the predominance of vitiedtis 
particles, with their special structure, which indicates most 
clearly the volcanic natwe of the moiganic constituents of a 
seciment 
If now we considei the conditions which governethe distribu- 
tion of ashes ın the atmosphere or at thegbottom ef the sea, we 
shall be able to show how it 1s that there 1s generally a pre- 
dominance of vitreous particles in these ashes In the first 
place, these are vitreous matte iather than minerals, properly 
so called, from the moment of ejection from the crater More- 
over we should, 1n a general way, not expect to find that inco- 
herent eruptive matters, which are spread out at a distance from 
the volcano, present a perfectly 1denticfl. compositiongwith those 
other loose products, such as lapill volcanic bombs, and scorxe, 
which are projected only a shoit distarfte from the focus of erup- 
ton Even where there exists a perfect chemical and mineralo- 
gical identity, in the crate: itself, between the lavas and the 
pulverulent materials of the same eruption (the supposition bemg 
that the ashes arise simply from the trituration of the lavas), we 
can easily understand that these latter, being Carried fai and 
wide by the winds, must undergo a true soiting 1n then passage 
through the atmospheie, accoiding to the specific giavity of the 
amoiphous elements or crystalline constituents It results from 
this that, according to the points wheie they are collected, vol- 
canic ashes may, although belonging to the same eruption, pie- 
sent differences not only with 1espect to the size of the giains, 
but also with 1espect to the minerals 
In this mode of tiansport it 1s evident that the vitieous par- 
ticles, other things being equal, will be transpoited faithest from 
the centie In the first place, they are more abundant than the 
other paiticles, and again they possess ın then chemical nature 
and in their stiuctuie condit:ons which peimit the aerial cinients 
to tahe them up and cary them to gieat. distance , they consist 
of a silicate m which the heavy bases are poorly 1epiesented as 
compaied with the othe: censtituent elements, they aie filled 
with gaseous bubbles which lower then specific gravity, and at 
the same time aie capable of being bioken up into the miffutest 
particles The minerals with which they are associated at the 
moment of ejection fiom the crate: are not, like them, filled 
with gaseous bubbles , they do not bieak up so easily into 1m- 
palpable powder, fo1 they aie not porous, and aie not in the 
same state of tension as the 1apidly-cooled vitieous dust Finally, 
many of these species aie precisely those whose specific best avity 
1s very high, on account of the bases enteiing into then compo- 
ston These minerals will not then be cied so fai fiom the 
centre of eruption, and in all cases the vitreous paiticles are the 
essential ones ın the atmospheric dusts deiived from volcanic 
ashes 
We have a beautiful illustration of this in the ashes of Kraka- 
toa In proportion as the ashes ae. collected at a greatei dis- 
tance from a volcano, so are they less rich in minerals, and the 
quantity of vitreous matter predominates According to a 
verbal communication from Piof Judd, the ashes collected at 
Japan contain only a 1elatively small proportion of pyroxene and 
magnetite 
If we wish to assume owselves of the natwe of an atmospheric 
dust, and, as has lately been fiequently attempted in Emope, to 
show that the dust 1g 1eally fiom the Krakatoa eruption, it is 
important above all to seek foi the presence of vitreous fragments 
The chatacters which we have indicated permit any one to 
recognise them easily unde: the micioscope We would remark, 
however, that the presence of ciystals, eithe: of hypersthene, of 
augite, o1 of particles of magnetite in an atmospheric dust col- 
lected in Europe, does not prove in a certam manner that the 
dust belongs to the ashes fiom Kiakatoa, forgbesides the diffi- 
culties of an exact mineralogical determination of the fiagment- 
ary elements, ıt 1s difficult to understand how these fieavy mine- 
1als should have been carried. by the aenal cunents, while the 
vitreous dust 1s absent As we have just shown, it 1s the con- 
trary which should have taken place 
It results as a corollary fiom these considerations that the 
chemical composition of an ash may vary according to the point 
at which it has been collected, and it tends also, othe: things 
being equal, to become i&oie acid the furthei it 15 1emoved from 
the centre of eruption ^ If we admit, fo example, that the 
magma which gave bnth to the ashes of Krakatoa 1s an augite- 
andesite, as everything seems to indicuf, the percentage of 








NATURE 


589 








silica (65 per cent.) which our analysis shows appears too high, 
‘but if we remember, what we have just said, that the ashes 
_ Become deprived, during their passage through the atmosphere, 
- of the heavier and more basic elements, it will be understood 
that the vitgeous and felspathic materials, which have a lower 
spfcific gravity, and are at the same time more acid, will accu- 
mulate at points farthest from the volcano. It will be sufficient 
to have directed the attention to @his fact to show how the per- 
centagé of silica in the ashes from the same eruption may vary 
according ase«hey are collécted at a variable distance from the 
crater. : ; 

The predominance oP vitreous splinters in deep-sea sediments 
far removed from coasts is even more pronounced than in vol- 
eanic ashes collected on land. ‘his arises, as we indicated at 
the commencement, from the large quantity of pumice carried or 
projected into the ocean, whose trituration, which takes place so 
easily, gives origin to vitreous fragments difficult to distinguish 
from thoseprojected frof a volcano in the form of impalpable 
dust. In addition, we may state that, in the distribution of vol- 
canic materials on the bott®m of the sea, the ashes are subjected to 
‘a mode of sorting having some analogy to that which takes place 
during transport through the atmosphere. When these ashes 
fall into the sea a separation takes place in the water; the 
heaviest particles reach the bottom first, and then the lighter and 
smaller ones, descending more slowly, are deposited upon the 
larger and heavier fragments and crystals from the same erup- 
tion. We have a fine example of this stratification of submarine 
tufa in the centre of the South Pacific, lat. 22? 21' S., long. 150? 
17 W. This specimen is entirely covered with peroxide of 
manganese, and at the base of the fragment we see the large 
crystals of hornblende and particles of magnetite. This lower 
layer is covered by a deposit in which these minerals and coarser 
grains are observed to pass gradually into a layer composed of 
small crystals of felspar, debris of pumice, and more or less fine 
material, 

We do notepropose to occupy ourselves here with the mode of 
formation of volcanic ashes, and with those of Krakatoa in par- 
ticular, It wil suffice to indicate that in the dust of a volcano 
Di we find all the characters supporting the interpretation which 
> cregards volcanic ashes as formed eby the pulverisation of an 
; igneous fluid mass. in which float crystals already formed, and 
fromfwhich, when projected by gases, the pulverised vitreous 
particles undergo a rapid cooling and decrepitation during their 
passage through the atmosphere. It is not only the microscopic 
examination of these volcanic matters that leads us to this con- 
. clusion, but the prodigious quantity of ashes formed during the 
eruption of this volcano, which do not agree with the interpreta- 
tion tht regards these ashes as the result of a pulverisation of a 
rock already solidified in the crater. Indeed one cannot under- 
stand how in two or@three days the immense quantity of ashes 
ejected from Krakatoa could be formed by this process, as, for 
instance, on August 26, 1883, and in the May eruption, which 
was the prelude to that catastrophe, 















SECOND PART 


The recent brilliant sunsets have been attributed to the pre- 
sence in the atmosphere of minute particles of an extra-terrestrial 
origin, as well as to volcanic dust. This induces us to conclude 
this brief abstract of our observations by a description of the 
cosmic particles which we have found, along with volcanic ashes 
and pumice, in those regions of the deep sea far from land, 
where the sediment accumulates with extreme slowness. In 
another memoir ? we have pointed out the distribution of these 

.. particles on the floor of the ocean, and indicated the conclusions 
"which we believe are justified by their relative abundance in the 
red clay areas of the Central Pacific. 

Tt is known that the atmosphere holds in suspension an 
immense number of microscopic particles which are of organic 
and inorganic omgin, aud are either dust taken up by aérial 
currents from the ground, or are extra-terrestrial bodies. A 
large number of scientific men, headed by Ehrenberg, Daubrée, 
Reichenbach, Nordenskjöld, and Tissandier, have studied this 
interesting problem, and have brought forward many facts in 
support of the cosmic origin of some of the metallic particles 
found in atmospheric precipitations. It is certain that serious 
objections may be raised against the origin of a large number of 

;:80-called cosmic dusts. 
»  — lna great many cases itcan be shywn that these dusts are 
*(^ eomposed of the same minerals athe terrestrial rocks which are 
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j having all the properties of magnetic oxide of iron ; often there 





to be met with at short distances from the spot where the dust 
has been collected, and we can attribute a cosmic origin only to 
the metallic iron in these dusts. It is somewhat astonishing, 
however, that no trace is ever found in these dusts of meteoric 
silicates, although in a great many meteorites it might be said 
that the iron is only accidentally present, while the silicates pre- . 
dominate. On the other hand, having regard to the mineras |... 
logieal composition of meteorites, it appears strange that the 
so-called cosmic dusts should present characters so variable. [C 

the point of view of their mineralogical composition, in the - 
different regions where they have been collected. It might also . 
be objected that even the iron, nickel, and cobalt would come 
from volcanic rocks in decomposition in which these bodies 
sometimes present, and this objection would scem.quite natura 
especially in our particular case, when we remember the numer- 
ous volcanic fragments in decomposition on the bottom of the 
sea. Again, according to numerous researches, native. iron. is 
found, although rarely, in various rocks and sedimentary layers 
of the globe, A reduction of the oxide of iron into metal might - 
also be admitted under the influence of organic substances. t - 
might still further be objected in opposition to the cosmic origin — 
ofthe fine particles of native iron that they might be carried by- 
aérial currents from our furnaces, locomotives, the ashes of our 
grates, and in the case of the ocean, from steamers. All our 
materials of combustion furnish considerable quantities of iron 
dust, and it would not be astonishing to find that this, after 
having been transported by the winds, should again fall on. the 
surface of the earth at great distances from its source. i 

Such are the objections which present themselves when it is 
proposed to pronounce upon the origin of particles which we are 
inclined to regard as cosmic, and of which we propose here to 
give a short description, We shall see that many of these doubts 
are at once removed by a statement of the circumstances under 
which cosmic spherules are found in deep-sea deposits, and it 
will be found also that all the objections are disposed of when 
we show the association of metallic spherules with the most 
characteristic bodies of undoubted meteorites. 

In the first place, the considerable distance from land at 
which we find cosmic particles in greatest abundance in deep-sea 
deposits, eliminates at once objections which might be. raised: 
with respect to metallic particles found in the neighbourhooc 
inhabited countries. On the other hand, the form and character 
of the spherules of extra-terrestrial origin are essentiall 
from those collected near manufacturing centres. "These mag- 
netic spherules have never elongated necks or a cracked surface 
liae those derived from furnaces with which we have. carefully: 
compared them. Neither are the magnetic spherules with a 
metallic centre comparable either in their form or structure to 
those particles of native iron which have been described in the 
eruptive rocks, especially in the basaltic rocks of the north of 
Ireland, of Iceland, &c. 

Having referred to the objections, let us now see on what we 
must rely in support of the hypothesis that many of the magnetic 
particles from the bottom of the sea which are specially abundant: 
in those regions where the rate of accumulation of the deposit is 
exceedingly slow are of cosmic origin. If we plunge à magnet 
into an oceanic deposit, specially a red clay from,the central 
parts of the Pacific, we extract particles, some of which are - 
magnetite from volcanic rocks, and to which vitreous matters are 
often attached ; others again are quite isolated, and differ in 
most of their properties from the former. The latter are generall: 
round, measuring hardly o'2 mm., generally they are smaller, 
their surface is quite covered with a brilliant black coating 













































may be noticed upon them cup-like depressions clearly marked. 
If we break down these spherules in an agate mortar, the 
brilliant black coating easily falls away and reveals white or -= 
gray metallic malleable nuclei, which may be beaten out by the 
pestle into thin lamella. This metallic centre, when treated 
with an acidulated solution of sulphate of copper, immediately 
assumes a coppery coat, thus showing that it consists of native 
iron. But tflere are some malleable metallic nuclei extracted 
from the spherules which do not give this reaction, they do not 
take the copper coating. Chemical reaction shows that they 
contain cobalt and nickel ; very probably they consti ffe an alloy 
of iron and these two metals, such asis often found in meteorites, 
and whose presence in large quantities hinders the production of 
the coppery coating on the iron. G. Rose has shown that this 
coating of black oxide of iron is found on thagperiphery of 
meteorites of native iron, and its presence is readily understood . 
when we admit their cosmic origin. Indeed these meteoric 
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particles of native iron, in their transit through the air, must 
undergo combustion, and, like small portions of iron from a 
smith's anvil, be transformed either entirely or at the surface 
only into magnetic oxide, ard in this latter case the nucleus is 
protected from further oxidation by the coating which thus 
covers it, 


One may suppose that meteorites in their passage through the 





atmosphere break into numerous fragments, that incandescent | 


particles of iron are thrown. off all round them, and that these 
eventually fall to the surface of the globe as almost impalpable 
dust, in the form of magnetic oxide of iron more or less com- 
pletely fused. The luminous trains of falling stars are probably 
due to the combustion of these innumerable particies, resembling 
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of these spherules. 


From 2375 fathoms South Pacific. 
Fig. 3.--Black spherule with metallic nucleus (60:1), The black external 
coating of magnetic oxide has been broken away to show the metallic 


centre, represented by the clear part at the centre. 


From 3150 fathoms 
Atlantic. 


the sparks which fly from a ribbon of iron burnt in oxygen, or 
the particles of the same metal thrown off when striking a flint, 
It is easy to show that these particles in burning take a spherical 
form, and are surrounded by a layer of black magnetic oxide. 
Among the magnetic grains found in the same conditions as 
these we have just described are other spherules, which we refer 
to the chond'res, so that if the interpretation of a cosmic origin 
for the magnetic spherules with a metallic centre was not esta- 
blished in a manner absolutely beyond question, i| almost be- 
comes so when we take into account their association with the 
silicate spherules, of which we have now to speak. It will he 
seen by the microscopic details that these spherules have quite 














the constitution and structure of chexdres so frequent in meteor- | 


ites of the most ordinary type, and on the other hand they have 
never been found, as far as we know, in rocks of a terrestrial 
origin ; in short, the presence of these spherules in the deep-sea 
deposits, and their association with the metallic spherules, is a 
matter of prime importance. Let us see how we distinguish 
these silicate spherules, and the points upon which we rely in 
attributing to them a cosmic origin. 

Among the fragments attracted. by the magnet in deep-sea 
deposits we distinguish granules slightly larger than the spherales 
with the shining black coating above described. "These are 
yellowish-brown, with a bronze-like lustre, and under the micro- 
scope it is noticed that the surface, instead of being quite 
smooth, is oved by thin lamella. In size they never exceed 
a millimetre, generally they are about o'g mm. in diameter ; they 
are never perfect spheres, as in the case of the black spherules 
with a metallic centre; and sometimes a depression more or less 
marked is to be observed in the periphery. When examined by 
the microscope we observe that the lamella which compose them 
are applied the one against the other, and have a radial eccentric 
disposition, It is the leafy radial structure (radialblattrig), like 
that of the chondves of bronzite, which predominates in our 
preparations, We have observed much less rarely the serial 
structure of the ekondres with olivine, and indeed there is some 
doubt about the indications of this last type of struct&re. Fig. 4 
shows the characters and texture of one of these spheruies magni- 
fied 25 diameters. On account of their small dimensions, as 
well as ofMeir friability due to their lamellar structure, it is 
difficult to polish one of these $pherules, and we have been 
obliged to study them with reflected light, or to limit cur 
observations to the study of the broken fragments. 

These sphagyles break up following the lamellae, which latter 
are seen to be extremely fine and perfectly transparent. In 
rotating between crossed nicols they have the extinctions of the 
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rhombic system, and in making use of the condenser it is seen 
that they have one optic axis. dt is observed also that when 
several of these lamellæ are attached, they extinguish exactly. at 
the same time, so that evervthing induces us to believe that they 
form a single individual. m wi o0: 
In studying these transparent and very thin fragments with Me 
aid of a high magnifying power, it is observed that they are 
dotted with brown-black inclesions, disposed with @ certain 
ymmetry, and showing somewhat regular contours; we refer 
these inclusions to magnetic iron, and their presence explains 
how these spherules of bronzite are exgracted l@ the magnet. 
We would observe, however, that they are not so strongly 
magnetic as those with a metallic nucleus. . i 
We designate them under thg name of bronzite rather than of 
enstatite, because of the somewhat deep tint which they present y 
they are insoluble in hydrochloric acid. Owing to the small 
quantity of substance at our disposal, we were obliged to limit 
ourselves to a qualitative analysis. We have found:in them 
silica, magnesia, and iron, Py : 
We have limited our remarks at tMs time to these succinet 
details, but we believe that we have said enough to show that these 
spherules in their essential characters are related to the chenares 
of meteorites, and have the same mode of formation, In con- 
clusion, we may state that when the coating of manganese 
depositions, which surround sharks’ teeth, ear-bones of Cetaceans 
and other nuclei, is broken off and pounded in a mortar to 


























Fig. 4.—Spherule of bronzite (25 : 1) from 3500 fathoms in the Central South 
Pacific, showing many of the peculiarities belonging to chongires ot 
brenzite or enstatite. 


fine dast, and the magnetic particles then oce by means-of 
a magnet, we find these latter to be composed of silicate spherules, 
spltercles with a metallic centre, and magnetic iron, in all 
respects similar to those found in the deposits in which the 
nodules were embedded. 

We have recently examined the dust collected by melting the 
snow at the Observatory on Ben Nevis, in order to see whether, 
in that. elevated and isolated region, we should be able to find 
volcanic ashes or cosmic sphervles analogous to those we have 
described. "Phis atmospheric dust, which we have examined 
microscopically, has not shown any particles which could with 
certainty be regarded as identical with those. substances which 
are the subject of this paper. Particles of coal, fragments of 
ashes, and grains of quartz precominated. Besides thése, there 
were fragments of calfite, augité, mica, and grains of ock of all 
forms and of variable dimensions. These were associated with 
fibres cf cotton, of vegetables, splinters of limonite and of tin 
in short, everything indicating a terrestrial origin. 

In order to give an idea of the facility with which the winds 
may carry these matters even to the summit of the mountain, we 
may add that Mr, Omond has sent to us fragments of crystalline 
rocks, some having a diameter of two centimetres, which, he 
states, were collected on the surface of the snow at fhe summit 
after the storm of January 26, 1884. 

Arrangements are being made to collect the dust at the top of 
Ben Nevis during calms with great care, S 
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cetificate of membership and the certificate of proficiency in 
“practical aguicultme were gianted to Mi R A Benson, 
FH AS, 11, Caledonia Place, Clifton, Mi W de Hoghton 
Buch, 1, Bathwick Steet, Bath, and Mi C W Lincoln 
Had, F H à S, Gittisham, Honiton, Devon, and the certi- 
ficate of proficiency alone to Mı B $ Dunning, 2, Warwick 
square, S W 


THE authorities of Umvesıity College, Lrveipool, have ashed 
that that institugion be mcoipoiated with Victora Umversity 
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SOCIETIES AND ACADEMIES 
Lonpos 


Linnean Soclety, April 3 —Su J Lubbock Bat, piesi- 
dent, m the chan —Mı W  Biochbanh exhibited a series of 
double daffodils, wild formseof Narcissus pseudo Narcissus, which 
were gatheie@ in a Welsh meadow fiom among many of both 
the single and double forme occunmg there imn every stage of 
growth Sections invariably ievealed stamens and pistils, and 
1n two of the most double forms ovanes filled with seeds were 
present With this evidence he therefore contended against the 
cunent notion of cultivation and 100t-g10wths having pioduced 
a heterogeneous naultiphication of the peuianth segments, split-up 
crown, and conversion of stamens into petal-giowths, his belief 
being that the plants in question weie plopagated 1n the ordinary 
seed-bearing manner —Mr R M Middleton showed a jackdaw | 
with albinism of the wing featheis, causing consideiable 1esem- 
blance 1n the bud to a magpie —Prof P M Duncan gaye a 
revision of the families and genera of the Scleiode:mic Zooan- 
tharia, the Rugosa excepted Since MM Milne-Edwaids and 
Hames’ woik, 1857-60, no systematic 1evision of the Madiepo- 
iaa has appeared, while since then a great number of new 
genera have been founded, hence the necessity foi 1 1evision 
has ansen, and more especially ın consequence of the morpho- 
logical 1eseaicheS of Dana, Agassiz, Veiiill, and Moseley Prof 
Duncan explained that the old sections of the Zooanthauze 1e- 
quired modification and addition In lus piesent ievision the 
sections Apo.osa and Perforata 1emaip shorn of some genera, 
the old family Fungide becomes a section with three famihes, 
two ofgwhich aie transitional between the sections Just men- 
tioned The section Tabulata disappeais, some geneia being 
placed in the Apoiosa, and the otheis me 1elegated to the 
Hydiozoa accoiding to Moseley The Tubulosa cease to be 
Madiepoianan Hence the sections tieated are Madieporia- 
Ypoiosa, M -Fungida, and M -Peiforata The natwe of the 
had and oft pats of these forms ıs considered in ielation to 
classificateon, and an appeal ıs made to natmalhists to agiee to 
the abolition of many ggneia, the author having sacuficed many 
of his own founding Rie criticism of 467 genera peimits 336 
to 1emain good, and as a moderate number (36) of sub-geneia® 
‘ue allowed to continue, the diminution 15 altogether about 100 
The gencia aie giouped in alliances, the numbeis in families 
being unequal Simplicity ıs aimed at, and old aitificial divi- 
sions dispensed with There is a great destiuction of geneia 
amongst the simple forms of Aporosa, and a most important 
addition to the Fungida The genera Siderast) ec and Thamnas- 
tæ aie types of the family Plesiofungide, as ae After osolema 
and Cyclofites of the family Plesiopoutidee The families Fun- 
gdæ and Lophosendw add many gencia to the gieat section 
Fungida There ıs not much alteiation ın iespect of the 
Madrepoiaua-Peiforata, but the sub-family Eusamminz aie 
promoted to 4 famuly position as the Eusamfhudee —Mi Chas 
F White thereafter read a note on some pollen fiom funeieal 
garlands found in an Egyptian tomb esca BC 1000. It appeais 
that fiom among the dried flowers of Papaver Rhaas the pollen 
obtained fieely absorbed water, became swollen, and in other 
respects the giains were barely able to be differentiated by the 
microscope fiom the pollen grams of the recent poppy —A paper 
was 1ead by Mr F F Buant, on the anatomy and functions of 
the tongue ofethe honey bee Authouities, it seems, are yet 
divided in opimion as to how the organ in question acts Kuby 
and Spence, Newpoit and Huxley, ave: the bee laps its food’, 
while Hermann Muller and others attibute a full share to the 
terminal whorl of haus to which the honey adheics, and there- 
fiom is withdiawn Mi Brant, on the othe hand, from ex- 
peiment and study of the structures, 1s inclined to the view that 
the honey ıs diawn into the mouth thigigh the inside of the 
tongue by means of a complicated pumping action of the organ, 
aided by the closely conigguous parts 





Chemical Society, Apul 3 —Dr W H Perkin, piesident, 
in the chan —The following papeis were 1ead —On the influ- 
ence of ceitam phosphates upon vinous fermentation, by A G 
Salamon and W de Vere Mathew It has been suggested that 
the addition of phosphates to beer woits stimulates the growth of 
the yeast-plant and incieases the 1apidity of attenuation of the 
woit The authors find that o1dinaiy English wot contains an 
excess of phosphoric acid ove: that which 1s proved by then ex- 
pements to be most favomable to fermentation, hence it 
follows that the addition of phospha‘es to wort 1s not advisable 
— On the occurence of ihabdophane in the United States, by 
W N Hatley The author shows that a new mineial, scovil- 
lite, desciibed by Biush and Penfield in the Amer Foun Sa, 
XXV 459, 1s but a vanety of ihabdophane In a subsequent 
number of the jounal, Maich 1884, the identity of the two 
minerals 1s recognised by the above authois 


Geological Society, Apul 2 —Piof T G Bonney, FRS, 
president, in the chan —Frank Gotto and Geoige Vaity Smith 
were elected Fellows, and Di E Mojsisovics von Moysvai, of 
Vienna, a Foreign Correspondent of the Society —The following 
comgnunications were 1ead — The 1ochs of Gueinsey, by the 
Rev E Hull, M A , with an appendix on the microscopic struc- 
ture of some of the rocks, by Piof T G Bonney, FRS The 
southein pait of the island ıs a high. plateau consisting entuely 
of gneiss — This is very coaise, and the bedding 1s seldom weil 
maiked The bedding, when visible, coincides with the folia- 
tion, and the author hopes that hereafte: an onder of succession 
may be established At Rocquaine Castle occu a few slaty beds 
intercalated in the gneiss, the ongin of which is somewhat 
difficult to undeistand The northern part, low giound with 
hummocks, consists piincipally of a group of crystalline or sub- 
crystalline rocks, in constitution diorites or syenites They me 
described by Ansted as sedimentary rocks metamoiphosed into 
syenites , but they show no bedding either ın the many quarries, 
01, in geneal, in the shore outciops, nor do then varieties occur 
m any manner indicating an order of succession They appeal 
at Castle Coinet to meet the gneiss intrusively, and then micio- 
scopic structure 15 igneous A 1emaikable appearance of bedded 
stiuctuie at Fort Doyle 1s the only strong aigument for a meta- 
morphic ongin, and this may be explained as a caught-up mass 
in conjunction with crushing-planes The author therefore 
iegaids them as igneous An oval aiea between St Sampson’s 
and St Peter's Port 1s occupied by hoinblendic 10cks, locally 
called **bndseye," which may be described as hornblende- 
gabbjos These also have been called metamorphic They too, 
at Hogue-a-la-Peiie and anothei pomt, present appearances of 
bedding , but on the same geneial grounds as foi the pieceding 
gioup these also aie 1egaided as igneous Two gianitic masses 
aie descubed the coarse pink giamte of Cobo, on the west 
coast, and the finei-giained giay gramte weathenng pink of 
Lanciesse, on the noth Each .s seen to intiude the Cobo 
gianite into gneiss at Hommet Banacks, the Lanciesse gianite 
into diorte at Fort Le Maichant Besides these are some smaller 
masses Dykesare 1emarkably abundant and various Guanites 
and ehans aie plentiful everywheie, felsites veiy rae The 
majority of the dykes are diouites, varying in coarseness and often 
of enormous size, there ıs also mica-tiap In some of these 
dykes a cleavage has been developed, so that some iesemble 
slates Infiltration-veins aie abundant In ielative age the 
gneiss appears to be the oldest rock, the hornblende-gabbro to 
be next, then comes the diorite gioup, while the granites aie 
newer still — Of the dykes the newest aie the compactest diozites 
As to the absolute geological age of the 1ocks no satisfactory 
evidence at present is known, ıt will have to be sought for in 
the other islands and in France —On a new specimen of Afegal- 
achthys fiom the Yorkshire coalfield, by Prof L C Miall — 
Studies on some Japanese 10chs, by Dr Bundjno Kotó Com- 
municated by Frank Rutley The author has studied seres of 
Japanese 10cks from the collection of the Tokio Univeisity and 
the Geological Survey of Japan The micioscopical investiga- 
ton was canies| on at the Mineialogical Institute at Leipzig, 
unde: the direction of Piof Zukel, and the chemical analyses 
were made in the laboratory of Piof Knop The most abundant 
1ocks aie the pyioxene-andesites, which aie not of P glassy 
texture, but fo: the most pait holbcrystalhne The most abun- 
dant mineral in these rocks 1s a plagioclose felspar with twinned 
and zonal stiuctme, which 1s proved, by its extinction-angles and 
by the chemical analysis of its isolated fiagments, togbe labia- 
donte  Sanadme ıs present in small quantities The augites of 
these 10cks present many pecuhanties , they aie all decidedly 
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pleochroie , and they exhibit the oblique extinction in basal 
sections fust pointed out by Mr Whitman Cioss, and which 
1s chaiacteristic of tnclimic and not of monochmic crystals A 
careful exammation of the question has led the author to con- 
clude that the mimeial which has lately been iegarded as a 
rhombic pyroxene (probably hypeisthene) ıs 1eally only ordi- 
nary augite cut paiallel to the optic axis He does not 1egaid 
the property of pleochio.sm as distinctive of hypeisthene, while 
the absence of a brachypinacoidal cleavage and the piesence 
of 10 per cent of lime in the mmeial forbids our refering 1t 
to that species The othe: abundant mineia in these augite- 
andesites are magnetite, which .s always present, and quartz, 
which occms in some of them, both as a piimary and a second- 
ary constituent  Hornblende is very 1aie ip these rocks, and 
when present the periphe:al portions of the crystals aie seen 
to be converted mto augite, probably by tne action of the 
caustic magma upon them — Enstatte ıs 121e in these rochs, 
but apatite is always found in them, while tridymute occurs 
not unfrequently "he author described a number of struc- 
tual variations n the augite-andesite fiom different localities 
Among the most interesting is a vanety con amung as much 
as 69 per cent of silica Among the less abundant 10ck$ aie 
the enstatite-andesite, the quariz-augite-andesite, and the hoin- 
blende-andesites The plagioclase-basalts of Japan can only 
be distingmshed fiom the augite-andesites by the presence in 
them of ohvine Magma-basalts aie 1a1e, most of the vaue- 
tres being of the dolente type, but under thename of ** basalt- 
lavas” the author descitbes varieties with a glassy base In 
an appendix some accourt 1s given of a number of pie-Ter- 
tay 10cks, mcluding gianite, one variety of which contains 
the new mineral, remite, of Fi:sch (the teuagonal form of 
the ferious-tungstate), quariz-muca-diouite, dionte-porphy1y, and 
diabase 


Victoria Institute, Apul 7 —A paper was read by the Rev 
J M Melo, FGS, or the prelustouc fin: implements at 
Speinnes, implements used by man before the mammoth and 
rhinoceros had disappeared in Europe The autho. desciibed 
the works at Speinnes, and afterwazds said there was one ques- 
tion, namely, were these eaily men of Europe alwavs m the 
condition in which they appear to have been living, or weie they 
offshoots of the parent sterrs of humamty, and hed then ancestors 
no lugher civilisation ? 

EDINBURGH 


Mathematical Society, Apn. 1o—Mi Thomas Mun, 
F RSE, pesdent, in the char —D: Alexander Macfaflane, 
F RSE, submitted a note on simple, combination, aad cumu- 
lative voting, afte: which Mi A J G Baiclay iead a paper on 
the teaching of geometiy —M1 Mum gave an explanation of an 
algebiaical theorem communicated by Piof Tait to the January 
meeting of the Society 

MANCHESTER 


Literary and Philosophical Society, Febrnary 5 — Charles 
Bailey, F L S , in the chair —On the mtioduction of coffee into 
Aiabia, by C. Schorlemmer, F R.S 

Februay 19 —H E Roscoe, Ph D, LL D, FRS, &, 
president, in the chair —Notice of the geology of the Haddon 
district, eight. miles smth- vest of Ballarat, Victoria, by F M 
Kaausé, Professor of Geology in the School of Mines, Ballarat 
Communicated by the President 


PARIS 


Academy of Sciences, Apul 7 —M _ Rollard in tke chair 
—An exact o» highly approximate calculation of the thrust of 
sandy masses against their ietarung walls, br M de Samt- 
Venant —On the specific heats of wate: and of carbonic acid at 
very high temperatures, by MM Berthelot and V eille —Note on 
Brioschy’s theorem 1iespecung symmetiical functions, by M 
Sylvester —Documents relating to the liqud au condenseis foi 
seveial yemas employed in the piercing of the Mount Cems 
‘lunnel, by M A de Cahgny —Tabulated resti s of the various 
cncumstances attending electe discharges during the thunder- 
stoimg.tbat occured m Fiance during the second half of the year 
1883, communicated by the Minster of the Fosts and Pele- 
graphs —-Telegiaphic determinations of the diife"ences of longi- 
tude in South Amenica, by M de Bernaidiéies —Chaits of the 
atmospheric movements passing over Ewope m the vauous 
2 ¿gimes remarks on then application to the piediction of stoims, 
by M A Pomcaie —Note on the influence of lum-solar attiac- 
tion on the action of pendulums, by M A  Gailot —On 
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the sola: spots observed in Rome duimg the first three months 
of the year 1884, by M P Tacchini —Note on the halos of* 
diffused light observed round the sun on Mach 31 at Auteuil, 
by M Ch Moussette —On the aspect presented by the Pons- 
Biooks comet on January 13, 1884, by M L Ciyls —Note on 
an enor committed in determining the exact moment of the 
chief eruption at Kiaketoa last yea, by M A A Buuskes 
This disturbance, gene1a.ly seated to have occuiied agfew minutes 
before noon on August 27, really took place exactly at eight 
o'clock in the mamng of that day Hence the calculations of 
the velocities of maiine and atmosphegic cuiegts based on the 
forme: date must be rect-fied accordingly —On the pimnerjle of 
the prism of greatest thrust laid down by Coulomb m the theory 
of the equilibrium of sandy rgasses, by M J Boussmesq —On the 
quateznaiy quadiatic formulas, and on the conesponding hypeiabe- 
han gioups, by M E Picard.—On the theory of quateinions m con- 
nection with Prof Sylvestei's 1ecent solution of equations in which 
all the given quatemmiors aie founfl on the samg side as the 
quateinion sought foi, by M Ed Wey: —Note on the apphica- 
uon of Faaday's law to the study®of the conductivity of saline 
solutions, by M E Bouty —Note on the verification of the laws 
of tiansveise vibrations in elastic 10ds, by M E Meicadie — 
Fresh expeuments in the -.quefaction of hydrogen , solidification 
and ciiticel point of pressure for mtrogen, by M K Olszewski 
— On the chief cu cumstances attending the transformation of super- 
heated octahedial sulphuranto pusmatic suphu by M D Gernez 
—Quantitative analys.s of the phosphoric acia found in arable 
lands and -n rocks, by M Ad Cainot —On the artificial pioduc- 
tonoffayahte, by M Alex Gorgeu “Ihe author's experiments 
show that the piotochlonde of non, fused with silica, produces 
fayalite unde: condit.ons in which the chloude of manganese 
yields tepmoite It appeas incapable of pioducing a bisilicate 
co1esponcing to rhodonite, and yields chlorosilicate of non with 
difficulty — Highly ciysta.lised magnetite and hausmanmte may 
be obtained undei analogous conditions by the fusion of then 1e- 
spective chlorides m contect with the an —Clagm of puonty of 
discovery i connection with recent communications on the 
vitality of virus and of the yeast of bee: , lettefaddiessed to the 
President by M Melseas —Reseaiches on the incubation of 
hens’ eggs 1n confined a, and on the pat played by ventila- 
tion ın the development of the embryo, by M C Dareste —On 
the vanations of electiic excitability and of the penod €f latent 
excitement in the biam, by M H C de Vaugny —Note on a 
Sibeiian pseudo-meteonte by M Stan Meunier 
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THE EDINBURGH UNIVERSITY FESTIVAL 


HE brilliant celebration of its three hundredth anni- 
veisdty by the University of Edinburgh last week 
suggests some reflections on the connection between Un:- 
versity progress and the growth of Science One ofthejmost 
remarkable features in these festive proceedings has been 
the preponderance given to the recognitton of the claims 
of scientific researcheo University distinction A hundred 
years ago and less, had such a gathering been thought of, 
the great men who wéuld have been invited to receive the 
highest academic honours would have been learned scho- 
lars, eminent professors of the medieval branches of 
education, with perhaps a few distinguished medical men 
and doubtless a good many candidates whose only claim 
would have been the possession of a hereditary title of 
nobility But now a new host of competitors has arisen, 
and upon them have the laurels of the University been 
mainly bestowed Physicists, chemists, physiologists, 
botanists, geologists, and other representatives of modern 
science have almost elbowed the olde: philosophies out 
of the field In the pæan sung at every meeting of the 
festival the brilliance of scientific discovery, the prowess 
of scientific discoverers, and the glory shed on the Uni- 
versity by ifs connection with both have been the chief 
themes 
This great change in the objects of University recog- 
nitton has been silently in progress for several generations 
But it has never been so openly and strikingly proclaimed 
as during these recent meetings at Edinburgh — It 1s not 
that any formal alteration has there been made in the 
curriculum of study On the contrary, the same subjects 
are gtill required for degrees im Arts as were demanded 
centuries ago tside the conservative government of 
the University there has, however, been a steady growth 
of modern ideas, modern life, and modern science "To 
the Medical School, in the first place, must the credit be 
assigned of fostering this wider culture. Its professors 
have thrown open their old monopoly of teaching, and 
work harmoniously with their competitors outside the 
walls of the University They have cast aside the ancient 
inefficient system of mere prelections, and have introduced 
practical teaching into every branch of their science To 
pass from the state of things ın the youth of these 
teachers to what they have now madé it 1s to cross a gulf 
such as might be thought to mark an interval of some 
centuries Everywhere we see practical scientific re- 
search taking the place of musty lecture-notes and dry 
unproductive text-books Not only have the professors 
aimed at bein successful teachers, but many of them 
have themselves led the way 1n original distovery They 
have likewise kept themselves and their students abreast 
of the progress of research all over the world Hencethe 
names of Continental men of science have become house- 
hold words among the rising generation We can readily 
understand and sympathise with the uncontrollable out- 
burst of enthusiasm with which the students greeted the 
actual appearancegamong them of a Pasteur, a Helmholtz, 
and a Virchow èe. 
VoL XXIX —NO 756 


Silently and unconsciously perhaps the Universities are 
passing from the exclusive domination of the older learn- 
ig At Edinburgh the emancipation is far advanced, 
but has yet to take shape in a definite rearrangement of 
the curiculum of study No thoughtful scientific man 
would advocate a merely scientific education The 
foundations of every man’s culture should be laid broad 
and deep in those humanising departments of thought 
which the experience of centuries has proved to be admir- 
ably fitted for the mental and moral discipline of youth 
But the day is not far distant when it will be acknowledged 
that modern science must be admitted to a place with 
ancient philosophy and literature in the scheme of a 
liberal education, when ın all our Universities. provision 
will be made for practical instruction ın scientific methods, 
and when at least as much encouragement will be given 
by fellowships and scholarships to the prosecution of 
original scientific research as has hitherto been awarded 
to classical study or learned indolence 

To those who hopefully look forward to the widening 
and broadening of University culture the Edinburgh 
festival is full of encouragement Such a gathering of 
representative intellect has probably never before been 
assembled Delegates from the oldest and youngest 
Universities of the world, from scientific. societies and 
other learned bodies, biought their congratulations. to 
their northern sister But they felicitated her not so 
much because she had been a suecessful educational 
centre for three hundred years, as because she had held 
up the torch of scientific discoveiy, because her professors 
and graduates had widened the boundaries of knowledge 
and deciphered new pages in the great book of Nature 
If such has been the result of the trammelled past with 
all its hampering traditions and vested interests, its ob- 
Structions and jealousies, what may we not anticipate for 
the liberated future! After the lapse of another century, 
what new conquests will there not be to chronicle, what 
new realms of discovery to celebrate! In this ever- 
advancing progress, the University of Edinburgh, which 
has done so much ın bygone years, will doubtless more 
than hold her ovn No centre of education and research 
has greater advantages in its favour The comparatively 
small size of the city, the proximity of its lecture-rooms, 
laboratories and libraries to each other , its vicinity to the 
sea on the one hand and to a varied and picturesque 
country on the other, combine to offer exceptional advan- 
tages to the student Not the least of its attractions 1s 
its own unchanging beauty, which never ceases to appeal 
to the eye and to stimulate the imagination Long may 
Edinburgh remain a beacon of light ın educational ad- 
vancement, in the cultivation of scientific methods, and 
in the march of scientific discovery 





PRJEVALSKY’S TRAVELS IN CENTRAL ASIA 
Third Journey zn Central Asta From Zaan through 
Kham to Thibet and the Sources of the Yellow River 
By N M Prjevalsky, Russian (St “Petersburg, 
1883) 
ju large work is the complete account of the thud 
Journey of Col Prjevalsky to Thibet, metices of the 
progress of which from tune to tıme appeared in our 


| pages during the year 1880 The first journey. it will be 
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remembered, was performed during the yeais 1870-73, 
when this distinguished traveller 1eached as far as the 
Lama monastery of Cheibs2n near Lake Koko-Nor, and 
to Tsatdam, but was forced to abandon his intention of 
going to Lhassa, and so 1etiaced his steps to Alashan 
From thence he went to Pekin, and returned to Siberia 
across the Desert of Gobi The second journey was 
undertaken from Kuldja to the Lake Lob Nor acioss the 
Tian-shan Mountains On the thud journey Col Pije- 
valsky started from Zaisan, passing through Barkul Khami, 
Sa-tzhei, and Tsaidam, where he reached the country he 
had explored on his first journey He now proceeded to 
carry out his former intention of going to Lhassa, and he 
stiuggled over the great plateau of Tan-la till he reached 
the town of Boomtza At Nap-chu, in the neighbourhood 
of this town, he was informed that he would be allowed 
to proceed no further in the direction of the capital of the 
Dalai Lama He was then a little mote than 160 miles 
from Lhassa Negotiations were useless he was not 
allowed to proceed Contenting himself with taking a 
portrait of the messengers from the Dalai Lama, he turned 
noithwards and retraced the long and wearisome march 
across the Tan-la plateau The winter of 1879 80 was 
occupied with thts march and with the observations upon 
the manneis and customs of the people, as well as inves- 
tigations into the flora and fauna of the district he was 
passing through Prjevalsky possesses in an eminent 
degree the buoyant spirit of the traveller which enables 
him to observe calmly and critically the surroundings in 
which he finds himself, even though he 1s overcome with 
haidship or pressed by the weight of disappointment 
Retuining to Tsaidam, he set out on his way to Lake 
Koko-Nor, where he had been in the year 1873 He re- 
mained in this neighbourhood for some time, and he 
followed the couse of the Hoang-ho for about 150 m.le$ 
This part of his journey took him ovei new ground, and 
his explorations of these upper waters of the Yellow River 
or Hoang-ho are of the utmost value He followed the 
course of the river as far as Gui-dui, which forms an oasis 
amidst great arid mountain-chains It was so difficult to 
advance and forage was so scarce that Prjevalsky turned 
back from the Hoang-ho and dnected his steps towards 
Lake Koko-Nor The rain, which had stopped fo: a 
tune, recommenced, and was often accompanied with 
severe cold, which added materially to the discomforts of 
the journey The monastery of Cheibsen was revisited 
after the lapse of about seven years, and there Prjevalsky 
was well received by the priests, whose acquaintance he 
had made on his former visit The journey was continued 
through Nan-shan and Alashan amidst the wildest 
mountain scenery, till a descent was made upon the great 
Desert of Gobi The change was great from the high 
mountains of Pan-cu to the waterless expanse of the 
desert, but Pryevalsky was always ready with his note- 
book as well as with his gun, and the result ys that this 
volume contains a mass of information for the ethnologist 
as well as for the naturalst The return was made in 
safety through the deseit to Uzga and Kiakhta — This 15 
a bref outline of the journey 1ecorded ın these pages, and 
the only regret one has 1s that so few amongst us can 
iead the lagguage in which it ıs wiitten It 1s to be 
hoped that the volume will ere long be translated into our 
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Tte simplicity of the style, the novelty of the subject, 
the interest of the narrative, and the personality of the 
wiite1, who has reached such a high position, amongst 
adventurous :ravelleis, combine to make this a most 1f- 
valuable acquisition foi the library of the naturalist as 
well as of the geographer ery many new species have 
been obtained of both plants and animals, and one of the 
most important of the discoveries gecoide@1s that of a 
new species of horse — Polyakoff has proposed to call 
this new species (of which a specimen 1s to be found in 
the museum of the Academy of Sciences 1a St Peters- 
burg) after the discover. —Egzus Prjevalsku But the 
new species o? plants and anima]seare so numerous that 
it has been proposed to apply a special name to the flora 
and fauna of the district, which arb found to differ con- 
siderably from those of Western China 
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Deutsche Kolonien Ein Beitrag zur Besser Kenntniss 
des Lebens und Wirkens unserer Landleute in allen 
Lrdteler Von Karl Emu Jung (Leipzig Freytag, 
I884 ) 


DR JUNG 1s well known as an accomplished writer, both 
on the scientific and economical aspects of the Australian 
colonies, in which he spent some years His present 
brochure 1s one of much interest, though ıt? immediate 
subject 1s beyond our scope  Itis a curioms fact that 
though the Germans have no colonies, they are probably, 
next to the English, the greatest colonisers of any Euro- 
pean nation Even according to the census returns, the 
German population of the United States is very gfeat, 
and as Dr Jung shows, it15 much greater than 1t seems, 
foi many or the earher colonists have Anglicised their 
names, and been absorbed 12 the general population To 
the culture of the States, and indeed to the intellectual 
side of all the colonies in which they have settlegl, the 
Germans have largely contributed Di Jung egives 
interesting details of German migratigns into England, 
Russia, Australia, South Africa, as welf as the States, and 
frém the ethnological standpoint his little work deserves 
the attention of the scientific student 


Catalogue de la Bibliotheque Japonarse de Nordenskjold 
Coordonné, revu, annoté, et publié par Léon de Rosny, 
(Paris, 1883) 


THIS collection of Japanese works in all departments of 
literature, which appears to have been collected by Baron 
Nordenskjold while in Japan, has been presented by him 
to the Bibhotnàque Royale at Stockholm The editor, 
the veteran Japanese scholar, M de Rosny of Paris, has 
not been satisfied with a bald catalogue, but ha$ in many 
instances added desciiptive and analytic notes of the con- 
tents, the character of the work, and its place in Japanese 
literature , and although the collection can hardly equal 
in extent and value those of several European libraries, 
we are not aware that such an excellent gatalogue exists 
in any European language The whole contains about 
1000 works in over 5000 volumes, and 1s divide? and sub- 
divided by M de Rosny with much nicety The scientific 
woiks are not very numerous On the exact.sciences 
(arithmetic, geometry, algebra, astronomy, &c ) there are 
only 104 volumes, and on the natural sciences 445 But 
most of these aie dated prior to the opening of the 
count-y to foreigners, and to the student who could 
examme them they would present an interesting pic- 
tue of the state of scientific knowledge at various 
periods 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 

e Sy hA correspondents Nether can he undertake to seturn, 
or to correspond. with the writers of, resected manuscripts 
No notice rs taken of anonymous communications 

[The EXitor urgently requests Fors espondents to keep ther letters 
as short as possible The pressure on his space 1s so great 
that rs impossible otherwise to insure the appearance even 
of comunicato contaming interesting and novel facts.] 


The Dust of Krakatdo 


IN the interesting paper by Wı John Muay and the Abbé 
Renard, which appears in you last number (p 585), there is an 
erroneous reference which it may be well to correct without 
delay Iam made responsible for a verbal statement concerning 
Krakatof dust which fell in Japan In your issue of the 3rd 
inst (p 5259alettei fiam myself will be found, stating, on the 
authority of Piof John Milne of lokio, that, contrary to he 
original statements made on the subject, no dust of Krakatoa 1s 
known to have fallen ın Japan My frend M Renard must 
have misunderstood the communication which I made to him, 
which was towhe following effect —I have had the opportumty 
of examining a gieat number of specimens of the dust of Kraka- 
toa which fell at different distances fiom the volcano, 1anging 
fom 5o to nealy 1000 miles lhe dust collected at the greatest 
distance fiom Krakatoa, with which I am acquamted, is that 
which fell on boaid the Arabella m lat 5° 37'S and lat 88° 58’ 
E , Java Head beaumg E $S about 970 miles It is certainly 
tiue that the dust which has fallen at the greater distances fiom 
the volcano contains less magnetite, augite, and hypersthene than 
that descending neare: to the source of eruption , and the obvious 
explanation of this ıs found in the greater density and compact- 
ness of the,particles of those mineials as compaied with the 
associated glassy flagments  Atthe same time it must be 1e- 
membered tlet this 1s not fhe 0727y explanation of the gh silica- 
percentage m these ashes The prevailing :0ck in the islands 
and on the shores of thé Sunda Stiait appears to be a hyper- 
sthene-augite-andesite, containing an unusually large proportion of 
a brown, glassy base This base contains a fai lughei proportion 
of silica than the included mineials, and hence, as shown by 
Verbeek and Fennema, these rocks have a percentage of silica 
1anging up to, and even exceeding, 70 pei cent The same is true 
of the pumices formed from the glassy andesite rocks, including 
that of Krakatoa itself Josx W Jupp 

Herstleigh, Kew 

e 


ON January 13 Totlected a sample of snow from an open 
field, and examined under the microscope the residue left by its 
evaporation This 1esidue showed a numbei of objects which 
ae not usually found in atmospheric dust Great precautions 
were taken to prevent the entrance of dust during evaporation, 
the vessel being kept covered with filter-pape: — Ciystals of 
common salt weie very abundant There were numbers of 
iather large prismatic crystals, colowless, insoluble in water, 
and doubly refiacting But the most chaiacteiistic objects were 
munute granules, transparent, colomless, and scattered in thou- 
sands all over the field of the micioscope These were insoluble 
in water Many black particles were visible and some of 
these were attiacted by the magnet In fact, when the mag- 
net was swept slowly ovei the 1esidue, its* poles became covered 
with fine black crystalline particles, evidently magnetic oxide of 
ion However, there are lage uon-woiks in this vicinity, 
which ay account for the presence of the magnetic dust To 


determine this and othei interesting points, it 19 my intention to | 


examine the snow and rainfall regulaily during. the next twelve 
months at least e 

A specimen of snow, fieshly fallen on March 10 showed none 
of the prignatic crystals referred to above With a high power 
very small crystals of similai shape and properties were observed 
The small granules were, however, to be seen along with crystals 
of common salt and ammonic nitrate No magnetic dust was 
found 1n this specimen 

These 1esults aie, 1n my opinion, 1n favour of the dust theory 
of the remarkable sunset phenomena of the past winter 

^ - W L Goopwin 

Queen's University, Kingston? Canada, Maich 31 


P) 
P S —Snow felléo;day (April 1), and a sample was examined 


for dust The insoluble piisms have completely disappeared, 
ard the minute dust 1$ present in much smaller proportion 
WLG 





“ Earthquakes and Buildings” 


ProF JOHN MILNE, of Tokio, 1efers 1n an article under this 
heading (NATURE, vol xaix p 290) to brldings ın Caracas, which 
are lw, slightly pyramidal, have flat roofs, and are bound along 
ther faceswithiron Bemgfoi moie than twenty yeais a 1esident of 
this city, I hope I may be credited with Lnowing sometlung of its 
architecture, and as such I must say that ceitainly the houses aie 
generally one-story buildings, but all the 1emaindei of the fore- 
going descuption 1s quite e1roneous However, I do not wish 
to make Mı Milne answerable for its 1naccuiactes, as 1t appears 
to be taken fiom a 11diculous article published by one Hoiace D 
Warme: in the Aazic Monthly, Mach 1883. This article 1s 
a most audacious fiction fiom beginning to end, and in none of 
the statements it pretends to give with graphic seriousness 1s 
there any shadow of tiuth, as I have pointed out in the Amer scan 

eJournal of Science, July 1883, with respect to the pincipal 
assertion of an eaithquake said to have been witnessed by the 
author on Septembe: 7, 1882, ın Caracas 

House-building ın our good city 1s of the most ordinary type, 
and certainly not what it ought to bem a place which aheady 
once was 1uined by an earthquake (1812) the walls me built. of 
brick and moitai , the roofs aie very seldom flat, but have avery 
shght inclination, say 15 to 20 degiees They aie, however, 
made too heavy by a thick stratum of loamy mud, spread over 
the closely-jomed laths (generally the stems of the arborescent 
gass, Arundo sacchuroides), on which the tiles are set 1n alter- 
nately convex and concave 10ws 

The eaithquake of Cua (NATURE, vol avi p 130)1s an instance 
of the remarkable influence of the soil on the intensity of de- 
struction all the houses built on the 10cky lull in the middle of 
the town were 1umed, whilst those on the sunounding alluvial 
plain suffered scarcely any damage The same happened in 1812 
mn Caracas the northern part of the city, wheie the stratum of 
detritus 1s less deep, was almost completely laid waste , but the 
southern pait, built on a far deeper deposit of loose mattei, 
expeiienced comparatively small destruction ERNS1 

Caracas, Maich 16 





On the Transmission of Organic Germs through Cosmical 
e Space by Meteoric Stones 


In his addendum to his well-known lecture on ** The Ongin 
of the Planetary System” Piof Helmholtz uses the following 
remarkable sentence, to which so fai as 1 am aware, attention 
has not *utheito been duected — 

** But even those germs which were collected on the suiface 
when they 1eached the lughest and most attenuated layer of the 
atmospheie would long before have been blown away by the 
powerful diaught of an, before the stone reached the denser 
parts of the gaseous mass, where the compression would be suffi- 
cient to produce an appreciable heat ” 

Helmholtz 1s contending ın favou of the possible transmission 
of geims fiom one heavenly body to another, and his point heie 
1s that the germs, owing to their bemg small and light, will be 
more 1apidly retarded (blown back) on reaching the first traces 
of our atmosphere than the stones on which they reside, and will 
thus escape the great 11se in temperature to which the stones aie 
subject ın consequence of friction and air compression 

Now when a germ just leaves its meteorite its velocity 1s equal 
ma? 


to that of the meteorite If be the mass of the germ, 


will be the heat developed in destroying its velocity Were ali 
this heat to go to 1a1se the temperature of the germ, the use in 


, temperature would be 7 = zy 5 being the thermal capacity of 


the germ. This shows that the rise in temperature 15 independent 
of the mass of the body brought to comparative rest by the atmo- 
sphere In reality, since the geim experiences a greater retard- 
ing acceleration than the stone, 1ts temperature must rise much 
more rapidly and consequently higher than that of the stone 
Furthei, the terminal velocity of the germ will be less than that 
of the stone, which will conduce to further 1aise the temperature 
of the forme: Of course neithei the stone nor the germ will get 
allthe heat geneiated, but this cannot materially affect the 
question J H STEWART 
Physical Laboratory, Royal College of Science fgplreland 
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Instinct of Magpies 


I HAVE 1ead m NATURE (p 428) your coriespondents lettet 
relative to the instinct shown by magpies 1n Scotland as to the 
time for commencing their nest-building, which goes so far as to 
assume that this particularly cunning bud 1s capable of fixing a 
ceitain day m March (the Sunday after the 16th as I remembe1) 
as the 1nvaiiable time to start the nest And the wiiter observes 
that ıt would be well to ascertain if difference of latitude made 
any difference ın the magpies' calculation Now I live m the 
south-east of Ireland, a good many degrees south of your 
coirespondent’s Scotch magpies’ locality, and 1t so happens chat I 
have for the last twenty years observed the nest-building of 
magpies, who have enjoyed undisturbed possession, and who 
invariably build in the tiees close to my house It 1s curious 
that this colony (if a single pan may so be called) never ın- 
creases—four young ‘‘mags” are brought out every year-—but 
though I have observed congregations of ten oi fourteen at t.mes, 
the breeding birds never exceed two — The young birds never, 
like rooks, join a colony near their paternal nests, but are 
shipped off to new localities I could mention many traits of my qj 
magpies' 1nstinct—'*their tucks and their manners ”—but will 
confine myself to the nest-building They never repair or re- 
occupy an old nest A new one ıs constructed every yea, and 
always, each year, in a different tree Their nest-building is a 
serious labour, and takes a long time So they begin eariy in 
February, selecting the sites often with much deliberation The 
work ıs entered on very early in the morning, and the ** mags" 
seldom work i the daytime About the end of March this 
domed nest with its two openings 1s finished, and the laying of 
eggs commenced I am quite certain that the middle of March 
1s not the time of beginning the nest, and this ıs important, as 
the claim set up fo. the magpies instinctive knowledge of dates 
therefore falls to the ground -I do not conceive it possible to 
prove that in this particulay magpies have a more highly developed 
instinct than most other birds, all have their normal time of 
nesting, although there may be cases of abnormally late or early 
building , but as to the magpies or any other bird being able to 
fix dates exactly to the day, 1t 1s unproved and incredible 

Inisnag, Stonyford, Co Kilkenny JAMES GRAVES - 





Cats at Victoria Station 


'THAT the cats should repose comfortably amidst all the noisq 
and vibration of a busy railway 1s not, after all, to be much won- 
dered at Animals much more defenceless and timid have found 
out that they need not be afraid of either the vibration or the 
trains, although they do not seem to have discovered that 1f they 
get 1n the way of the trams they aie e.ther maimed or killed 
For instance, along the London rand North-Western Railway 
between Manchester and Liverpool, which carries an enormously 
heavy traffic, rabbits buirow almost immediately beneath the 
ballast forming the permanent way, and I have often seen them 
sittmg nearer to the train than most human bemgs would lıke to 
stand It 1s strange, however, that along this line of 1ailway, 
which 1s one of the oldest ın England, neither the rabbits noi 
the grouse and partudges have leant that, though the tam 1s 
not to be dreaded as a man 1s dreaded, ıt ıs usually fatal to those 
who are struck by ıt All these creatures, as well as hares, 
pheasants, &c , are constantly being run over by passing trains 
A hen grouse or partridge will frequently take her brood on to 
the railway, no doubt for the purpose of dusting themselves, and 
meet with this fate The survivors, however, do not seem to 
take warning by the occurrence The same may be said of the 
telegraph-wires, against which the birds are constantly flying 
The number killed in this way is considerable This ıs the 
more remarkable because along this line wild animals have had 
such a lengthened experience of rail and wire that one would 
suppose ıt might have taught them wisdom 

ROOKE PENNING1ON 





emb/id Duck laying in Rook’s Nest 


WiTH reference to Mr Willmore's note in NATURE (p 573), 
Ihave met with severalinstances in Lincolnshire of wild ducks 
nestmg at a considerable height above the ground—once in 
an oak in a glantation in the old nest of a caron crow—in 
ivy ona ruined wall, and on the top of a straw stack , once 
also on the roof ot an old bean stack in the marches I have 
known a wal duck nest on the ground amongst brambles and 

Maas : 





rough gass ın the centre of a plantation a mile or more from 
pond or 1unniag stieam JoHN CORDEAUX 
Junio. Athenzeum Club, April 21 à 





Science and the Public Service 


THE public are gieatly indelfed to yom correspondent for 
diawing attention in NATURE of March 27 (p 511) to the 
astounding prcposal of the Wai Office to adopt theescheme of 
examination described by Lord Morley in ge Hous@of Lords on 
Maich 27—a scheme so absolutely retrogiessive, and opposed to 
the recommendations of the Public School Commission of 1862 
and of the Cammission on Sciegtific Instruction in 1872 (com- 
posed of many eminent men and presided over by&he Duke of 
Devonshue), and to the rapidly strengthening opinion 1n favour 
of ecucation 1n science The Government must be asked to 
withdraw the scheme . . 


Woauttington Chesterfield, April 16 " 





THE HONG KONG OBSERVATORY 


I IT was fcund to be impossible to select a suitable site 
for the new Observatory near the city of Victoria, as 

the mountains shut off from view a large section of the 
soutkern sky, extending up to 25?*0f altitude It 1s for 
the same reason impossible to determine the direction 
and velocity of the wind accurately near the town 
Besides it 1s likely that the ferfuginous rocks would 
deviate the plumb-line, not to mention the magnetic 
needles 

2 The Observatory was therefore built on the peninsula 
of Kaulung opposite It stands on the top of Mount 
Elgin, a small hill built up of decomposed gaaite, rising 
abruptly on all sides from the surrounding leyel ground, 
and culminatiag 1n two humps distant over 300 feet from 
each other The top of one of these 1s flat, and forms, 
rougkly speaking, a circle 8f about 200 feet ın diameter, 
and IIo feet above mean sea-level Here the mgin 
building 1s situated, about 75 feet south-west of which the 
stands for the meteorological instruments, including the 
self-recording rain-gauge, are placed It commands an 
unobstructed view of the sky, the tops of the hills rising 
only about seven degrees above the horizon The mag- 
netic hut ts erected on the other prominence, the tp of 
which was levelled, and forms a rectangle 36 feet by 
30 feet , 
2 The situation of the Observatory ıs rather secluded 
Itis suriouaded by villas and summer residences, and the 
picturesque town rising opposite on the side of the steep 
mountain at a distance of a couple of miles, and the 
harbour, filled with the most bewildering mixture of men- 
of-war and merchant ships belonging to nearly all 
nationaliues, and literally swaimmg with boats and 
sampans, make up a charming view from the verandas of 
the Observatory, which, on the other hand, forms a 
prominent object as seen from the town and harbour 

4. I was appointed to take charge of the Observatory 
on March 2 last year, and when I artived in the colony 
on July 28, the foundations of the building had*been al- 
ready laid ^ It was then erected under my superintendence, 
and I was allowed to arrange every detail to suit the 
requnements By January 1 the main building was so 
far finished that I could take up my residence there, and 
start tzi-diurna: meteorological observatiops, and issue a 
daily weather report, containing also information con- 
cerning the direction and foice of wind indicatetl by the 
giadients, based on telegrams received fiom the Treaty 
Ports, Manilla, and Nagasaki I receive a telegram 
from Wladivostock in addition The observations are 
made at 10am and at 4pm on the previous day 

5 The main building of the Observatory ıs a 1ectangu- 
lar block, 83 feet long and 45 fees wide (not including the 
transit-room), the architectuse of which does credit to the 
Surveyor-Gene-als depaitment The upper floor is 
devoted entirely to my quarters. Thegiound floor com- 
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prises four rooms, each 20 feet long, 16 feet wide, and 14 
feet high In the entrance hall ıs placed the telegraphic 
apparatus , to the right 1s my private office, where the 
library 1$ placed, contained in glazed teak-wood book- 
cases, to protect the books from insects in the summer 
I have already received exteysive donations from scientific 
institutions ın all parts of the world The room next to 
this contains the clocks, which are fixed to brick piers 
neatly coveged with teak wood The piers, which rest on 
cement concrete ar® caruied down 6 feet below the ground 
in holes lined with bricks Behind this ıs a small room 
in which the galvanic batteryes are placed 

6 The mean-time clock, which 1s to discharge the time- 
ball automatically, 15 furnished with a magnetic apparatus 
for setting to correct time without touching any part of 
the clock The time-ball will be dropped at Tsim-sh’at-su1 
Point, opposite the bagbour, about a mile from the Obser- 
vatory It 1s 6 feet in diameter Opposite the mean- 
time clock is the sidereal standard clock, which 1s of the 
most finished construction It communicates by wire 
with a sympathetic dial placed in the transit-room The 
face of the latter 1s black, and the hands and the figures 
are white, which I found very convenient at Markree 
Observatory, but unfortunately, Messrs Dent and Co, 
who made all the horological apparatus, have omitted a 
second every minute Foi marking a chronograph such 
an arrangement 1s most desirable, but it 1s rather awkward 
In observing with eye and ear The clock-room contains 
the relays, and also one sidereal and two mean time 
chronometers 

7 The transit instrument, by Troughton and Simms, is 
placed in agwing room painted dark gray, 14 feet square 
and 14 feet high, next the clock-room The meridian 
opening 1s foot wide The transit instrument has also 
a delicate level for observing zenith distances according 
to Talcott’s method The pivots are made of chilled bell- 
metal, a material which, I believe, was introduced to 
astronomical instrument-makers by Brinkley of Dublin, 
whose instruments remain serviceable up to this dav, 
while the pivots of transit instruments of much later date 
are corroded, being made of steel—a material that should 
not be used except where unavoidably necessary An 
adjuseable meridian mark ıs placed on a pier 66 feet north 
of thè transit instrument It 1s observed through a lens 
of that focal lengp, which 1s fixed m the meridian open- 
ing of the transit-room è 

8 To the left of the entrance hall ıs the general office 
and computing room, next to which 1s the room where 
the barometers, as well as the self-recording thermograph 
and barograph, are placed Behind this ıs a small room 
that serves as a photographic laboratory Every part of 
these two rooms, including ceilings, floors, and furniture 
IS painted dark red, and there are only a few panes of 
glass in the windows, which are glazed with double red 
glass The thermograph is supported by massive blocks 
of wood fixed on solid masonry, but the barograph is 
placed on a stand merely screwed go the floor The 
screw that holds the self registering thermograph 1s made 
of zinc 

9 Over the upper story of the building a turret rises 
8 feet above the flat roof This holds the self-recording 
parts of the anemometer, which is erected on top of it 
The cups are 45 feet above the ground The roof formsa 
convenient platform for making observations The sun- 
shine-recorder 1s placed in a groove in the coping-stone 
on the parapet, 34 feet above the ground Lightning 
conductors are placed on the two chimneys They rise a 
few feet higher than the anemometer 

IO A one-storied block of outbuildings, containing 
servants’ quarters and store-rooms, communicates with 
the main building by a covered passage 

II The magnetic hut 1s 17 deet Tong, 13 feet broad, and 
the roof rises 11 fget high — Itis made of wood, painted 
pure white outside,apd inside Bamboo chips instead of 


nails were used ın its construction, as well as in that of 
the furniture It has double doors, louvered and glazed, 
to the north and south, and two windows on either side, 
as well as two windows in the 100f, which 1s convenient 
for reading the vermers Cn top of massive teak-wood 
blocks sunk 34 feet in the ground and rising 4 feet above 
the floor are placed the dip-circle and the unifilar mag- 
netometer All the instruments were brought out safely, 
except the dipping needles, which appear not to have been 
sufficiently cleaned before packing The hut 1s very com- 
fortable, and forms therefore, in my opinion, a contrast 
to other structures used for making magnetic observa- 
tions, in arranging which the 1mpoitance of attending to 
the comfort of the observer in the hut 1s but too often 
lost sight of The deviation 1s only 47 minutes easterly 
The dipis 32 degrees (north end dipping) A broad road 
leads from the main building to the magnetic hut This 
road ıs broken in the middle by a depression, across 
srhich a bridge will shortly be built 

I2 Beside this road, at a distance of about 75 feet from 
the main building, it is intended to build a small house 
for the assistants, and near this has been selected the 
site for the refractor of 6 inches aperture, the loan of 
which I was promised by the Astionomer-Royal That 
will complete the outfit W DOBERCK 

Government Astronomer 
Hong Kong Observatory, March 11 





THE CEDAR FOREST OF CYPRUS 


J5 1879 Sır Joseph Hooker communicated to the 
Linnean Society? the unexpected discovery of a form 
of the cedar of Lebanon (Cedrus banı var brevifolta, 
Hook f) by Sir Samuel Baker in Cypius 
The following extract from a letter lately received by 
the Director of the Royal Gardens, Kew, from Sir Robert 
Biddulph, K CMG, CB, the High Commissioner, gives 
a more detailed account of the forest, and will no doubt 
be interesting to many readers of NATURE — 


“Cyprus, March 25 


* «With regard to the cedais, I went last summer all 
through the thickest part of the forests, including the 
cedar forest, and I am able to give you some of the par- 
ticulars you ask for, having noted them at the time The 
cedar forest occupies a ridge on the principal watershed 
of the southern range, and about fitteen miles west of 
Mount Troodos The length of the forest 1s about three 
miles, its breadth very much less A few outlying cedar- 
trees were visible on neighbouring hills, but on the ridge 
they were quite thick, and probably many thousands in 
number I took the height above the sea by an aneroid 
barometer, and found it to be 4300 feet The trees are 
very handsome and ın good condition, but comparatively 
young The smallest seemed to be from ten to fifteen 
years old, the largest, I am told bv the principal forest 
officer, are probably not over sixty or seventy years The 
worst feature is that there were zo seedlings or young 
trees under ten years , and indeed this 1s the same with 
regard to the pine forests It would seem as if the great 
influx of goats has been comparatively recent I made a 
tour through the heart of the forest last August I started 
from a point on the west coast, and fiom thence ascended 
to the main watershed, and kept along the top till I 
reached Meunt Troodos, taking three days to doit The 
country through which we passed on the first day was 
perfectly uninhabited, and a mass of hills_and forest, 
chiefly Pzaus maritzma [P halepensts] an e Ilex 
The trees were in very great number, but there was a 
scarcity of young trees, and most of the old ones had 
been tapped for resin On the second day we passed 
through the cedar forest, and the same sort of country as 
before, the Pzzus Larzcro beginning at an altitude of 4000 


I Fourn Linn Soc Bot xvn pp 517 19 
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feet We got as far as the monastery of Kikko that day, 
and the next day I continued along the watershed to the 
camp at Troodos Our road as far as Kikko was a mere 
tack on the side of the hill, in some parts rather 
dangerous, and we had to lead our ponies on foot, in 
many parts very steep The difficulty on the road .s the 
want of water at that elevation We halted the first night 
at a beautiful spring, but we had to cariy with us food foi 
man and beast for the whole party, muleteeis, &c The 
scenery was wild and romantic This spot is the centre 
of the ';:0ufflon! giound, three of them were at the 
spring when we approached ıt It gave me a clearer idea 
of the forests of Cyprus than I ever had before 

* We have bad a great dealof ram this winter, and 
the country 1s clothed with vegetation ? 





MINERAL RESOURCES OF THE 
UNITED STATES! 


"p BIS volume, published by the United States Geo- 

logical Survey, 1s the first statistical report upon the 
condition of the mining mdustiies of the United States, 
and contains much valuable information concerning the 
great and ever-increasing production of metals, especially 
in the States west of the Missoun and the Rocky 
Mountains 

In addition to the columns of figures of weights and 
values constituting the statistical matte: proper, the 
author, o1 rather his coadjutors, for the volume is the 
work of many contributors, have furnished notices and 
descriptions of processes, especially in the metallurgical 
section , and a review of the course of the markets for the 
preceding eight years (to 1875) 1s given for each ım- 
portant metal By a curious provision in the Act of 
Congress providing for the publication of these statistics, 
the held is 1estricted to mineral products other than gold 
and silver, but, in ordei to present as complete a view of 
the total output as possible, the best available figures of 
the production of precious metals are given in a concise 
form This, though valuable, 1s rather disappointing, as 
we miss the interesting accessory descuptions which are 
given in other parts of the volume How important the 
production of these metals has been duung the last 
quarter of a century is seen in the statement, that the 
aggiegate yield up to the middle of last year has been 
2707 tons of gold and 15,680 tons of silver, and of these 
enormous quantities less than 1 per cent of the gold, and 
none of the silver was raised before 1858 At the present 
time the annual production vares from 12 to 16 millions 
sterling comage value, divided about equally between 
gold and silver, the latter being usually a little in e.cess 

The coal raised 1n the different States ıs a little over 87 
million tons, of which 29,120,000 tons were anthracite and 
theremainder bituminous coaland lignite of ail kinds, and 
some anthracite mined “ outside ' of Pennsylvania, the 1e- 
coidedvalue being 29,326,000} The above totals represent 
1 8 ton per head per annum of the population, which 1s, 
however, somewhat less than the consumption, in addi- 
tion to enormous quantities of wood and charcoal 
Among the most interesting recent developments aie the 
‘Tertiary and Cretaceous coal basins which extend a’ong 
tie base of the Rocky Mountains and are also seen at 
different points on the Pacific Coast, the total area of 
these being reported as greater than thoseeof the Car- 
boniferous formations proper in the Eastern States 
These areas are, however, marked as doubtful by the 
author t Crested Butte and Irwin, in the very heart of 
the Rocky Mountains, both anthracite and good coking 
coals are found 1n these newer formations, the quality of 
the latter especially being comparable with the coal of 
Connellsvifte or the best coking coal ın Pennsylvania. 


By Albert Williams, jun 


£ « Mineral Resources of the United States ' 


8vo (Washington, 1883 ) 
m e 


The iron industry of the United States ıs now of first-1ate 
importance, and the subject is well treated in a paper con- 
tiibuted py Mr J M Swank, the well-known secretary of 
the Amevican Iron and Steel Association The iron ore 
raised 1s in round numbeis 9 millon tons, and the pig 
iron made from ıt 4,623,000 tons The value of the latter 
1s given at 21,267,0007 , whith 1s only a few pouhds less 
than that of the gold, silver, coppe, and lead taken to- 
gether The largest production of iron oregs in the dis- 
trict producing the richest quality, finely Lake Superior, 
whose yield of 2,948,000 tons 1s compa1able with those of 
the other great hematite districts. of the world, Furness, 
Whitehaven, and Bilbao ` 

The United States are now among the largest producers 
of coppe-, and heie we are met by the peculiarity of the 
unequal distribution of the productng centres e Thus, of 
a total product of 40,903 tons, 25,439 tonssweie from a 
single district, namely, Lake Superior, and of this again 
the larger proportion, 14,309 tons, was from a single 
mine, the phenomenal" Hecla and Calumet of Houghton, 
Michigan The Lake copper is entirely produced from 
the native metal, and 1s of the highest degree of purity. 
Lat:erly, however, a competitor of some importance has 
arisen in the south, ın the barren desert country of Arı- 
zona, where masses of carbonates and oxides have been 
discovered in consideiable quantity under conditions 
resembling some of the famous mines of South Austialia 
The handling of these ores is not, however, easy The 
smelting nust be done on the spot, and when the furnaces 
are at a distance from railways, the coke used may cost from 
IO/ to 157 per ton The most remarkable mine in this 
district, the Copper Queen, has already paid, 200,000/ an 
profits, ard produces copper at a cost of 43d to 5d per 
pound . * 

Lead 1s another metal in which the United States have 
taken a prominent positon during the last few years, the 
procuct being now 132,890 tons, while in 1870 ıt was only 
17,830 tors This great 1nc1ease 1s due to the development 
of several tmpoitant groups of mines in the Western States, 
but more particularly in. Utah, Nevada, and Colorado, 
the latter State alone producing 58,642 tons, or nearly 
half the total production of the country, while in 
1873 the State was credited with only 56 tons e This 
enormous increase ıs due to tbe developmeht of 
the carbonate deposits of Leadvgle, in the Rocky 
es where ores containing only Io to 20 per cent 
of lead are smelted ın eno. mous quantities to obtain the 
silver anc gold contained, which are relatively high in 
proportion, the pig lead or “base bulhon'' produced 
being sent eastward by railway to the refineries at Omaha, 
Chicago, St Louis, Pittsburg, and even New York The 
information given in the volume concerning this important 
branch of industry is so full that ıt will be a welcome one 
to the library of every metaliurgist. 

Another important and almost specially American 
mineral industry 1s that of petroleum, the production 
being restricted to the States of Pennsylvania, New York, 
Cahfoima, West Virginia, Ohio, and Kentucky, the last 
four being, however, ins.gnificant as compared with the 
first three Here again there ts a considerable dispauity, 
the States of Pennsylvania and New York yielding 61,200 
bairels dady, while in California the annual total is only 
70,000 barrels The banel contains 42 gallons US 
measuie, which is the same as the off English wine 
gallon of 23r cubic inches The consuming pewer of the 
woild seems in this article to have been passed by the 
supply, the average price of 41s 24 per barrel m 1864 
having falen to 3s 4Z in 1883 Notwithstanding this 
great fall in price the total produce of the year 1s valued 
at 42,740,000, o1 about one-half more than that of the 
copper . 

The minor metallic'und pther minerals are of Jess ım- 
portance, but their statistics are set a mn considerable 
detail ın othe: parts of the volume, jvgich we hope to see 
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reprinted, if not annually, at least at short intervals of | and specialisation of individual parts with little or no refer- 


_ years, as furnishing one of the most valuable contributions 
to economic geology. H. B 
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e THE LATE DRe ENGELMANN 


O many years have elapsed since Dr. Engel- 
mann, whose death was recently announced in your 
columns, wrote his #ademic dissertation “De Autholysi 
Prodromus, 1832," that it is no matter for surprise if 
many among the younger ggneration of botanists have 
forgotten this little treatise, or have failed to associate its 
author with the historian of American conifers and other 
‘selected orders. This is the less surprising as, although 
in Dr. Emgelmann’s systematic memoirs there are fre- 
quent tracesef his early morphological studies and of the 
- interest he felt in them, he, so far as I know, wrote no 
"treatise specially devoted to teratology other than the one 
already mentioned. A few words on this little book may 
therefore not be unacceptable to those who honour 
Engelmann's Memory. It would be an interesting and 
not an unprofitable task to trace out the connection 
between teratology and- the modern views of evolution, 
which is much closer than is generally imagined, albeit 
the ideas of natural selection and survival of the fittest 
find no place in the older teratological literature. For 
such a task I have neither the requisite ability nor the 
necessary leisure, My object in alluding to the matter is 
‘to.call to mind the light in which Engelmann considered 
the subject, influenced as he was by the writings of his 
great fellów;countryman Goethe, whose views, originally 
published in 1790, were by no means universally accepted, 
even in 1839. Schimper and Alexander Braun were 
among those who appreciated the value of Goethe’s 
and those two learned fhen and acute morpho- 
s were Engelmanh's teachers, and as we learn from 
if, exerted great sway over him. 
t is curious to. contrast the modest pamphlet “ De 
Antholysi Prodromus," written in Latin, which I at least 
do not find very easy to construe, with the more elaborate 
*5 Élémens de Tératologie Végétale" of Moquin-Tandon, 
publisWed nearly ten years later (1841), Moquin's work 
is writfen in a style which even a foreigner can read with 
pleasure. Its metigod, too, is clear and symmetrical, 
but when we compare the two works from a philosophical 
point of view,«and consider that the one was a mere col- 
lege essay, while the other was the work of a professed 
botanist, we must admit that Engelmann’s treatise, so far 
as it goes, affords evidence of deeper insight into the nature 
cand causes of the deviations from the ordinary conforma- 
tien of plants than does that of Moquin. A few illustra- 
tions will suffice to make this clear. Speaking of pro- 
gressive development, or as he calls it ‘‘evolutionrs 
progressus? Engelmann says that while it is only 
“obscurely indicated in celestial bodies, and with difficulty 
“studied in animals, “clarissime appare! in plantis." 
|^ Plant-histoty is for Engelmann the narrative of the pro- 
“gress of evolution— evolutio frogrediens" —and varia- 
tions from tlie ordinary course are to be accounted for, 
"oy nimio motu, et ex nimio impeditione,’ or, as we 
should now say, from excess or from arrest of develop- 
ment. uo 
The main end of a plant is to produce seed, and 
the morphelogy of the plant appears to have been 
considered by Engelmann as the result of a compromise 
between this tendency (wisws) and the progressive deve- 
lopment of each individual part. The morpho:ogical unit 
for him, as for Goethe, from whom he derived the notion, 
was the leaf —'* unitas autem in foliis posita est” —and the 
variations from the leaf-type were, as we have seen, attri- 
buted to arrest of development, to ‘Teversion (regressus), 
progression. ut these changes were looked upon 
-then chiefly in relation to the greater or less development 
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ence to their possible genealogical significance as elements 
in a general pedigree of plants, orat any rate as suggestive 

of such elements. Hereditary influence, however, was 
not wholly overlooked ; on the contrary, Engelmann speaks 
of it as " magni momenti, and goes on to show how woody 
plants frequently show, year after year, the same malf 
mations, how perennial plants less frequently di 
how such repetition is much less frequently obs 
annuals and plants propagated wholly by seed. 
* antholyses epiphytice hereditarie esse possunt? 















says our author, by which he means that partial changes. 


are not perpetuated by descent, but only those in 
which “omnes plurimive flores morbosi sunt. It i... 
not necessary to stop to consider what amount of truth © 
there is in this assertion, but it is interesting to see the ^. 
use then made of the word “epiphyte.” Engelmann, . 
influenced by his medical studies, spoke of “local” < 
*eepiphytical," * sporadic," “ enchoric,” and *enchronic ” 
affections; enchoric changes being limited to certain 
localities, encbronic alterations occurring at definite 
times. These terms have not been generally adopted, 
while the signification now attached to the word *'epi- 
phyte" is widely different from that which Engelmann 
intended. He, at least, had not the right of priority in 
this matter, for Bischoff, in his * Botanische. Terminos 
logie" (1830), speaks of epiphytes as external parasites 
(citing as examples Cuscuta and Viscum), in, contradis- 
tinction to entophytes. It would seem from this that in 
matters of terminology custom overrides priority. B 
this by the way. Our present concern is with the fact that | 
certain changes, or certain degrees of change, are more | 
likely to be perpetuated than others. Similarly we find 
Engelmann calling attention to certain “critical” regions 
of the plant,—spots, that is, more subject than others t 
teratological change, —the apex of the stem in defin 
inflorescences for instance ($67), a point subsei 
dwelt on by Darwin at so.ne length, though he. does not 
seem to have been aware of what Engelmann had pre- 
viously written on the subject. T 
Lastly, reference may be made to the assertion made 
by Engelmann that plants of a high state of relative 
structural perfection “structurd magis evolutd et type 
magis composito, are specially liable to retrograde 
metamorshis. ‘This is a statement that from the nature 
of things seems so reasonable that it is generally accepted 
without question. Nevertheless, it is one which requires 
qualification and further investigation. To take one case 
which occurs at the moment. Let any observer call to 
mind the number of iastances in which he has seen the 
carpels the subjects of retrograde metamorphosis, and he... 
will probably find that such changes are far more common 
in cases where the carpels are free and superior, than ite = 
those in which they are in union one with anotherand | 
with the thalamus, as in the so-called inferior ovaries, .. 
which are considered to represent a higher type of struc- 

























| ture than do the free carpels. 


But the object of this note is not to discuss any parti... ^ 
cular view that Engelmann may have held, but merely to. 
call attention to his claims as a morphologist, claims —- 
which are overlooked by reason of his greater—numeri- 
cally greater— claims as a systematist. 

MAXWELL T. MASTERS 
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SIWALIK CARNIVORA 


BY the publication of the present memoir on he Siwalik 
and Narbada Carnivora, Mr. Lydekker completes 
the second volume of the series of the “ Palaontolo 
Indica ” devoted to the Indian Tertiary and Pogt- Tertiary 
1 © Paleontolbgia Indica,” Series x. Indiaa. Tetüary and Pos 
Vertebrata, Vol. ii. Part 6. Siwalk and Narbada Carnivora. 58 
Lydekker, B.A., F.G.S., E.Z.S.  Fublished by order of His Exc 
Governor-General of India in Council. (Calcutta, 1884.) 2 
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RESCRERENREE a BNENUD 


Vertebrat:. Both these volumes, it may be remarked, 
treat of mammalian forms, and, with the exception of a 
memoir on Rhinoceros deccanensis, by Mr. R. B. Foote, 
are from the pen of Mr. Lydekker. Each volume con- 
tains about 300 pages and forty-five plates. 

No traces of mammals have yet, it would appear, been 
detected below the Eogene in India, and even in this 
formation only some very fragmentary bones have been 
obtained from the Punjab. From the Miocene the re- 
mains of a rhinoceros have been found, In the Pliocene 
mammalian remains begin to be pretty numerous. Thirty- 
three species of Carnivora from Siwalik are described in 

_ the present memoir ; they belong to the following families: 
Mustelide, Ursida, Viverride, Hyænidæ, Felidae, and 
Hyanodontidx. Of the first of these families, two species 
of the genus Mellivora are described ; one of these, M. 
stvalensis, was first noticed in the supplemental plates of 
the “Fauna Antiqua Sivalensis," and the original is in 
the British Museum, A second skull and the ramus ofea 
mandible are in the Science and Art Museum, Dublin. 
The annexed woodcut shows the right side (Fig. 1, @) of 
the palite of this latter. The original describers of these 
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C) The right half of the palate {a) 


Big, 1.~—Meditvora sivalensis (F. and f 
Natural size. 


and the left ramus of the mandible (Z). 


specimens, Colonels Sir W. Baker and Sir H. Durand, 
remark on their close affinity to the recent Mellivora 


indica, and Mr. Lydekker says that in most respects the | 


forms of the recent and fossil jaws are exceedingly alike. 
In the fossils the 72 and 773 are slightly larger in 
the upper jaw than in 
(m.1) of the former differs from that of the latter by 
being much less expanded at its inner extremity. In the 
mandible (Fig. 1,4) there is not much difference between 
the fossil and recent forms. The difference, however, 
between the extinct and recent Indian ratel may be 


summed up as being about the same in degree as between | 


the recent Indian and African forms, leavint it probable 


that India may have been the original home of the genus. | 


A secomssspecies is described as new, M. punjabiensts. 
A new genus (Mellivorodon) is formed for a form interme- 


diate in size between the ratel and the glutton, while the | 
form and relative proportions of its teeth indicate that it 


was more gearly allied to the former than to the latter. 

Two species of Lutra, Z. faleíndica, F. and C., and Z. 

sivalensis, F. and C., are described from the region of 

the typiggh Siwalik Hilis in the neighbourhood of the 
e 
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the recent form, and the true molar | 
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Ganges and Jumna Valleys, and one,L. bath iygnathus, Lyd., 
from the Siwaliks of the Punjab; this last is. of extreme 
interest, as, while presenting no sort of affinity to any of 
the existing Indian species, it is most closely allied .to 
the recent South African otter (L. lalandi); and. tiis 
affords ancther well-marked example of the intimate 
connection of the Tertiary mammalian fauna €f India 
with the present African fauna. i : 

The evidence of the close relationship of if bears and 
the dogs appears to Mr. Lydekke? too strong to refer 
them, at all events for paleontological purposes, to 
separate families. We therefore have the Urside com- 
prehending the two modern families Ursida and Canidz, 
these being formed into groups as Ursinæ and Canine. 
The author does not, however, attempt to form a defini- 
tion of the family as thus extended, nor is he even quite - 
certain as to the limits of the subgroups. 9 f the species 
described, one, U. namadicus, F. and C., is from the Pleis- 
tocene Narbada beds; the other, U. theobaldi, Lyd., was 
obtained by Mr. Theobald from the Siwaliks of the 
Kangra district. It would seem to be nearly related 
to the recent U. labiatus, which itself seems to stand 
quite isolated from all the other recent bears, its strangely 
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Canis cautieyi (Bose), Part of the left ramus of the mandible (a) 
and the left side of the palate (B). 


Fic. 2. 
modified molar dentition being the result of the nature of 
its food. Three species of Hyaenarctos are mentioned : 77. 
sévalensis, F. and C., H. punjabiensis, Lyda and H. palæ- 
indicus, Lyd, The line of descent of the genus is thought 
to be from the bears, through Dinocyon, to the true dogs. 
Amphicyon palejndicus, Lad., is redescribed and re- 
figured; it approaches A. intermedius, Myrs described 
from the Miocene of Bohemia on the eastern side of 
Europe. Of the genus Canis the following are de- 
scribed :—C. .urvipalatus, Bose, and C. cautleyt, Bosé. 
The occurrence of this latter species in the Siwaliks is one 
“ of extreme importance in regard to thg Pliocene age of- 
at least a large portion of those deposits, for in the 
Tertiaries of Europe, with which the Siwaliks are in. 
many respects closely allied, true wolves are unknown 
before the Pliocene.” Among the Siwalik fossils in the. 
Science and Art Museum, Dublin, there is an associated 
portion cf the skull and two fragments of the mandible of 
this wolf, portions of which are represented in the wood- 
| cut(Fig.2). In a are shown 47.1 and »2 in a very per- 
! fect and almost unwÜtn gondition, and also the broken 
| fang of 7.3. In B the left side of the palate shows the 
| canine and the earlier premolars. , e 
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_ Ofthe Viverridz we find the following :— Viverra bakeri, 
Bose, and V. durandi, Lyd. Of the Hyzenide four species of 
‘Hyeena are described, based on specimens in the collections 
ofthe Britigh, Indian, and Dublin Museums, and there are 
nét wanting evidences of a fifth form. It is remarkable to 
find so many species of hyzena existing contemporaneously 

in India * but, when the large number of Proboscidia and 

other. ungulate forms that existed at the same time is 

recalled. to*memory, to find the genera of. Carnivora 
- equally stronfly represented in species is perhaps only 

what might have been expected. The earliest notice of 
thé remains of Hyzna from the Siwaliks appeared in 
1835.in the Journal af the*Asiatic Society of Bengal, 
where Sir W. L. Baker described a specimen as “the 





7. most perfect fossil we have yet been so fortunate as to 


meet.with'" This spfcimen is figured in the annexed 
woodcut: (Fig. 3), and is at present in the Dublin 
: Museum. The species Ras been described by Mr. Bose as 


H. felina. Its affinities are towards the recent X. crocata | the list of Siwalik forms. AZ. sévalensis, F, and C.: a. 


A 


Fic. 3.—-f/yeua feline (Bose), a, oblique view ot right side of cranium ; g, front view. 


nearly complete left ramus of the mandible of this species 


is in the Dublin Museum, and is represented in Fig. 4 ; | 


posteriorly it is complete, with the exception of the coronoid 


process, while anteriorly it is broken® through the sym- | 


physis; it shows part of the alveolus of the canine and 
the greater portion of the descending expansion. The 
three cheek teeth are preserved, but in a more or less 
broken condition ; a large part of the outer surfaces of 
fm and sei have been chipped away. 
agree with thefiype specimen in the British Museum, 


with the exception that 7743, though still small, is | 


inserted by two distinct fangs. The last family, that of 


Hyænodontidæ, is one considered by Prof. Huxley as | 
occupying a position connecting the Carnivora with the | 
Only one species belonging to the genus | 


„Insectivora. 
Hyænodon has been found. This genus has hitherto 
“only been recorded from Europe and Nor.h America. 
The species Æ. indicus, Lyd., ise represented by teeth 
Cc from the Siwaliks of Küshalglfar and the Punjab. 

.. Perhaps the mos striking feature in this list of extinct 


These teeth | 


| of South Africa, a species common in Europe during the 
| Pleistocene period; and this fact points, Mr. Lydekker 
| thinks, to the conclusion that Asia rather than Africa 
| may be regarded as the cradle of the race of hyznas. 
| H. colvini, Lyd, H. macrostoma, Lyd, the latter a 
| species that seems to constitute an important link between 
| the more typical members of the genus and the viverroid 
| and canoid Carnivora. H. sivalensis, Bose, is ri 
scribed and figured. A new genus, Lepthyzena, is mad 
for a species previously recorded as /ct:(herium sivalense. 
| The Siwalik Felida embrace £/uropsis. annectans, 
i Lyda new genus and species of which but little is 
| known ; <lurogale stivalensis, Lyd., for a carnivore 

| intermediate in size between the Thibetan lynx and the 

leopard. Six-species of Felis are either described or: 
| indicated ; of those described are F. cristata, F. and C., 

F. brachygnathus, Lyd., and F. subhimalayana, Bronn : 
Of the genus Machærodus two species are included in 































| forms is the fact that by the side of ratels, bears, jackals, . 
and civets, some hardly to be distinguished from living... 
| species, there are to be found essentially primitive forms, 
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| Fic. 4 —Macherodus sivalensis (F. & C.). Outer view of left ramus of 
i mandible of a male. 


after they — 
Equal 


| proving the survival in India of old types long 
| had disappeared from other parts of the work 
noteworthy is the apparently contemporaneou: 
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of specialised and generalised forms of the same genus ; | 


this is well seen in the hyaena. 
the Siwalik carnivorous fauna fill up many gaps in the 
chains of relationship, such as that between the bears 
and dogs, the viverroids and hyzenas, and these latter and 
the cats. i 

The rock series in which these fossils occur is therefore 
one of very great interest, From the Brahmaputra to the 


Jhelum, for a distance of 1509 miles along the base of the | 


Himalayas, there extends with varying width a succession 
of ridges or ranges which are known as the sub-Himalayan 


hills. Physicaliy and constitutionally they are readily dis- | 


tinguished from the ranges belonging to the mass of the 
Himalayas proper. The rocks forming them are all of 
Tertiary age, and they are divisible into an upper (the 
Siwalik) and a lower (the Sirmur) series ; these again are 
further divisible respectively into upper, middle, and 
lower groups. This is the principal and classic area of 
these rocks, but they occur also in Burmah, Pergn 
Island, and in Sind. 

With the Sirmurseries, which in part consists of marine 
(Nummwulitic) strata; we have no special concern at present. 
It is from the rocks of the Siwalik series alone that the 
vast harvest of remains of fossil vertebrates has been 
collected in the sub-Himalayan region during the past 
fifty years. 
glomerates of undoubtedly fresh-water origin, indeed, 
owing to their local development at the gorges of the 
existing great rivers, where they emerge from the Hima- 
layas, it is clear that they were deposited at a time when, 
so far, the configuration had been established ; but, asthe 
very highest beds exhibit signs of intense disturbance and 
crushing, it is no less apparent that, although the main 
drainage lines have not altered, there bas been much 
movement and upheaval, which, however, appears to have 
been effected, not by sudden, but rather by slow and 
gradual action. 

Afier much discussion as to the correlation of these 
fossiliferous conglomerates with the established order of 
sequence in Europe, it would appear to have been finally 
adopted that, in spite of a certain Miocene facies in the 
fauna, the general characteristics are such as to indicate 
a Pliocene age. Fossil-bearing beds of Post-Pliocene age 
occur, it may be here remarked, in other parts of India. 

Numerous and varied as the fossils from these rocks 
are which are now preserved in the museums of Calcutta, 
London, Dublin, and elsewhere, they do not appear to be 
found anywhere concentrated in great quantities, the 
specimens having for the most part been found at widely 
separated intervals, where they lay more or less weathered 
out of the enveloping matrix. Though naturally mineral- 
ised, and with but a small percentage of residual animal 
matter, they are often beautifully preserved, but occasion- 
ally, owing to the hardness and tenacity of the matrix, it 


has required the utmost patience and skill to chisel out | 


the. details of structure, while sometimes it has been 
found impossible to do so. 

Mr, Lydekker is to be warmly corgratulated on the 
completion of this important volume, and we are glad to 
know that he is busy with volume iii., which is to include 
an account of the Siwalik Suina and Birds. 








AN EARTHQUAKE IN ENGLAND 
T last the people of these islands have been enabled 
to regjise the meaning of the term “ earthquake,” so 
terrible in its significance in many other parts of the globe. 


On Tuesday morning, at a time variously given from | 


9.15 to 9.30, a.shock which was really alarming and 
did considerable damage was felt over the Eastern Coun- 
ties and affar west as London and even Rugby. The 
centre of disturbance seems to have been at Colches- 


It will also be seen that | 


'The fossil-bearing beds are principally con- | 
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ter, and ue wave apparently travelled from south-east | 
H 


to north-west, though impressions vary on this point. At t 
Colchester, in addition to the undulations of the earth; 
subterranean rumblings were heard, buildings rocked to 
and fro, the streets were strewn with debris of fallen 
chimneys, a chapel spire was thrown to. the ground, and. 
other signs of seismic. disturbance were evident, familiar - 
enough to those who have been in countries were such 
phenomena are common occurrences. The shock, when: 
it was most intense, commenced with a ruptbling sound, 
increasing in intensity for about twenty seconds, and. 
then suddenly stopped. 1t extended to Chelmsford, ^. 
Cambridge, Northampton, Ipswich, Sudbury, Rugby, 
Leicestershire ; it incladed® London and the surrounding: 
district in its sweep, and even caused some alarm inthe 
Strand. At Woolwich it was so strong that some persons: o 
attributed the shock and noise to the bursting af a heavy — 
Bur. . 9. ou: ps 
We have received the following communications with 
reference to the earthquake :— 


ONE of the most severe earthquake shocks which has 
occurred in England for many years took place this .- 
(Tuesday) morning in the Eastern Counties. The area 
of its chief operation lay over South Suffolk and North. 
Essex, and the principal focus of the disturbance seems |. 
to have been the neighbourhood of Colchester. A great 
deal of harm has been done to property there: housesare. 
partially unroofed, many chimneys and gable-ends of the 
very old houses in Colchester have been demolished, part 
of the spire of the Lion Walk Congregational Chapel (a 
well-known building), to tbe amount of twenty feet from 
the apex, was thrown down, and other details of mischief 
done are fist coming in.  Langenhoe Church, abdut 
twenty-four miles from Colchester, is said go be all but. 
demolished, the entire eastern Énd being shaken down. | 
The Rectory also severgly suffeted, so that little more 
than the walls are canine. At Wyvenhoe, near Col- 
chester, the church steeple is thrown down and many 
houses are much damaged. Other villages around Col- 
chester have more or less suffered: Lexden, Abberton, 
Greenstead, Hythe, &c., all show evidences of the dis- 
turbance in their more or less shattered buildings. The 
shock was severely felt here at Ipswich. I was sitting 
down at 9.18 a.m. when the first shock occurred,,and it 
nearly overbalanced me. I felt it must be an earth- 
quake oscillation, although I had@never experienced 
afything like it before, and accordingly waited and 
watched for the next. The oscillations followed each 
other for about three seconds, and apparently travelled in 
a north-north-easterly direction. I underwent quite a 
new experience, so vivid that I am not likely to forget it. 
The sensation approached that of nausea. In the town 
of Ipswich many people were alarmed, for the bells vere 
set ringing, the pictures on the walls shaking, &c. The 
occurrence is too recent, however, to carefully. note the 
direction of the oscillations. The London Clay in Suffolk. 
and North Essex, when cut into, abounds. with small 
faults and creeps, ànd this shock may be leaving another 
such token behind it. J. E. TAYLOR 
Museum, Ips sich, April 22 


AT about 9.20 this morning I distinctly felt a slight. 
earthquake. The motion though slight was unmistakable, 


the chair on which I sat, and the whole house, seemed to. 


move to and fro for the space of, as near as I could. 
judge, ten seconds. I regret I cannot give*the exact 
time when I felt the shock, as I had omitted to put my. - 
watch in my pocket. A. PERCY SMITH 

Rugby, Tuesday, April 22 : 


THIS morning the earthquake was very perceptible here 
at exactly 9.22. It was travellipg from north to south in 
short rapid undulatiorf& It lasted for thirty-three seconds. 
My chief object in writing is to draw gttention to the fact 
that this is the second earthquakg which has shaken 


» 
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London this year On Sunday afternoon, January 13, 
*about4 5 pm, while sitting in my rooms here along with 
my wife and my brother, I was suddenly sensible of a 
severe earthquake, I pulled out my watch to take the exact 
timg, and wale I was m the act of drawing their attention to 
thephenomenon, my wife, who has experienced with myself, 
numerous shocks in the M alay Archipelago, exclaimed 
also that an earthquake was occurring My brother dis- 
tinctly felt the shock, but was unaware whatit was It 
was composedgpf two severe shocks, with an interval of 
short darkon DetweefPthom The house was quite still, 
and nothing was passing 1n the stieet, nor fo1 more than 
twenty minutes did any carriage come along it Being 
accustomed for several years to observing earthquake 
movements, I am perfectly confident of the occurrence 
of an earthquake at that time , and 1n the hope that some 
othe: obsesver has noted the fact, I have sent this note 
to NATURE e HENRY O FORBES 
87, Queen's Crescent, Tiaverstock Hill, N.W, 
April 22 


Mr E. B KNoBEL, FRAS, FGS, writes to the 
Tunes from Bogking, near Braintree —" A sharp shock 
of eaithquake was experienced here at about 918 am 
this morning A slight trembling was first felt, followed 
by an oscillation sufficient to make one staggei and cause 
some alarm Among the incidents which resulted, house 
bells were set ringing, one or two doors of cottages burst 
open, and clocks stopped The safety-valve of a boiler 
was lifted and steam blown off for an instant The pheno- 
menon lasted from two to three seconds, though perhaps 
the latte: estimate is slightly in excess of the true duration 
of the oscillation The following facts may be useful in 
detérmining the direction of the wave Three pendulum 
clocks in diffeyent houses stopped, the line at right angles 
to the plane of oscillatioif of the pendulum being in all 
cases north-west and south-east , Pendent gaslights in a 
factory were caused to sway inthe same direction, north- 
west &nd south-east A door was buist open, the posi- 
tion of which when closed was north by west and south 
by east These facts would indicate a south-easterly 
origin of the earthquake wave ” 


A CORRESPONDENT at Southend states that the wave 
seemed®to travel from north to south, while ın the neigh- 
bourhoód of Oxford Street the direction seemed east to 
west, and so also at @ay’s Inn, where a correspondent felt 
as if the bed were slipping from under him Doubtless by 
next week we ehall have fuller and more precise details 


[ 





NOTES 
THE final meeting of electricians to determine. the practical 
units of electiicity and light assembles in Paris on the 28th inst , 
when England will be iepiesented by Su William Thomson, 
Messrs Pieece, Hughes, Adams, Jenkin, Foste:, Graves, and 
Hopkinson, and Capt Abney The Congiess 1s expected to last 


for several days : 


Dx Koch and the members of the German Commission sent 
last autumn to Egypt and India to investigate the cause of cholera 
have left Alexandii1a on their 1eturn to Europe 


THE Senate of Glasgow University have 1esolved to confei the 
deg:ee of LL D og P1of Osborne Reynolds, Victoi1a Umversity, 
and Mr Thomas Mun, High School, Glasgow 

= . 


AT Ekhmeem, a laige provincial town of Uppe: Egypt, situate 
about half way between Assiout and Thebes, Piof Maspero, 
1eturning from his annual trip of inspection up the Nile, has just 
found a hitherto undiscoveied and unplundeied neciopolis of 
immense extent As fai as has been yet ascertained, the necio- 
polis dates fiom the Ptolemar period „but as the work of ex- 
ploiation proceeds, it will probaly be found that ıt contains 
moie ancient quarters? The riches of this new burial field would 
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meanwhile seem to be almost inexhaustible Five great tombs 
or catacombs alieady opened have yielded 120 mummies, and 
within the shoit space of thiee hows Piof Maspero verified the 
sites of over 100 more similai catacombs, all absolutely intact 

The neciopolis of Ekhmeem, at a 10ugh estimate, cannot contain 
fewer than five o1 six thousand embalmed dead Of these pei 
haps not more than 20 per cent will turn out to be of archæo- 
logical or historical value , but the haivest of papyri, jewels, and 
other funeral tieasures cannot fail to be of unprecedented extent 

Ekhmeem 1s the ancient Khemnis—the Panopolis of the Greeks 

Its architectural remains are insignificant 


THE Granton Zoological Station was formally opened last 
week , the ceremony was to have been peifoimed by Piof Ernst 
Haeckel, but illness prevented him fiom coming to Edinburgh, 
as he had intended, to be present at the teicentenary celebration 


THE annual meeting of the Ion and Steel Institute will be held 
on Wednesday, April 30, and May 1 and 2, at the Institution of Civil 
Engineers, 25, Great George Street, commencing each day at 10 30 
am The list of papers and subjects for discussion is as follows 
—Adjourned discussions (1) On the tin plate industry, by Mr 
E Tiubshaw, Llanelly , (2) on the coal-washing machinery used 
by the Bochume: Verein, by Mr F Baaie, Bochum, (3) on 
the manufactme of anthracite pig non, by Mı J Hartman, 
Philadelphia, US A  Adjouined papers (1) On iecent results 
with gas puddling furnaces, by Mr R Smuth-Casson, Brierly 
Hill, (2) on a new form of gas samplei, by Mi J E Stead, 
FCS, Middlesborough New papers (3) On the use of 1aw 
coal in the blast fuunace, by Mr I Lowthian Bell, FR S , &c, 
Rounton Grange, Northallerton , (4) on the behaviow of armour 
of different kinds under fire, by Capt C Orde-Biowne, Lecture: 
on Armour at Woolwich, (5) on recent piogiess in iron and 
steel shipbuilding, by Mı William John, Banow-n-Furness , 
(6) on the most 1ecent 1esults obtained in the application and 
utilisation of gaseous fuel, by Mr W S Sutheiland, Birmingham 
In addition we believe that a pape: may be expected on the 
impoitant subject of non o1 steel sleepeis, as now used largely 
in Geimany, 1n place of the timbe: sleepers with which we are 
all familiar , and possibly papeis on other subjects may be at the 
last moment forthcoming It will be seen that the programme 
presents seveial features of interest Mi Lowthian Bell, we 
have every reason to believe, will exhibit the. conditions attend- 
ing the use'of raw coal instead of cole ın the'blast-furnace in a 
clearer and moie satisfactory foim than has eve. before been 
achieved Again, the gieat duel being fought out between 
amour and guns 1s always a matte: of keen interest, and Capt. 
Orde-Browne’s position as a skilled and yet independent ob- 
seiver of the struggle gives him a special right to speak upon it 
He will be able to give the last iesults obtained with the com- 
pound oi steel-faced armoui now coming so much into fashion. 
The ordinary business of the meeting mcludes the election of 
membeis, 1eading of the Council's 1epoit, and the presentation 
of the Bessemei gold medals to Mı E P Matin, late of Blaen- 
avon, but now Geneial Manager of the gieat works at Dowlais, 
and to Mr E Windsoi Richards, General Manager to Messrs 
Bolckow, Vaughan, and Co , Middlesboiough, to whom we aie 
indebted. foi the piactical 1ealisation of the basic process of 
steel-making 

CoL KINCAID, Political Agent, Bhopal, writes to us under 
date Maich 30 —‘‘ We have had a 1enewal of the after-glow 
here lately, but not neaily so intense as we had in September 
October, Novembei, and pait of December ‘The natives of the 
country have naturally been much exercised by tf®™gtolonged 
phenomenon, and still believé it portends war and tumult” 
Col Kincaid also sends us an extract fiom Malcolm’s ** History 
of Peisia," iefenimng to an *'extiaordinary change in the ap- 
pearance of the sun” im the yea: 1721, which greatly alarmed 
the Peisians of the period 
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Mr Sypney Hopncrs, of Ealing, sends us a letter he has 
-received from Mr C St Barbe, of Wellington, New Zealand, 
dated February 17, onthe green moon ‘‘ The phenomenon of a 
green moon,” Mr St Barbewrites, ‘‘has been distinctly visiblehere 
during the last week or two The colour was sufficiently decided 
to attiact the attention of many people, and the local journals 
took notice of 1t The moon at the time was east of north 
(though very httle), while the cumson after-glow was in the 
south west, and consequently at the back of an observe: looking 
at the strange colouring of the moon I am not aware whether 
these positions would have anything to do with the question of 
complementary colours, as J know nothing about such matters, 
and I am unfortunately unable to say whethei the green tmt ap- 
peared on the moon before the crimson after-glow appeared, as the 
latter has become such a commonplace occurrence here as hardly 
to be noticed " Mr Hodges has also received a letter from his 
son, who reached New Zealand from Calcutta on February 13 
Init he says ‘I don’t know whether you heard of the volcagic 
€^ ptions in Java last September To show what a quantity of 
stuff was thrown up, we were sailing for twelve days through a 
sea of pumice-stone You could see nothing else as far as the 
horizon on every side, and this four months after the eruption ii 


Dr L “WALDO, Science states, has just completed the erection 
of a normal clock at the Yale College Observatory, to be used 
as a mean-time standard m the horological work of that institu- 
tion The movement and pendulum are parts of thé gravity 
escapement clock built by Richard Bond (No 367), and which 
had a phenomenal record under Mr Haitnup at Liverpool, and 
later under Prof W A Rogers of Cambiidge The case, fiom 
Dr Waldo's designs, 1s built of cast iron, with. planed back and 
front, to which are clamped the plate-glass doois The entire 
case rests upon two brick piers, which rise to the height of the 
movement, and insure stability to the pendulum suspension 
Thermometers, a barometer, and a cup of calcic chlonde are 
placed within the case, which can be exhausted to any barometric 
pressure desired by an air-pump attached to its side The 
escapement and aic of vibration can be observed and adyusted 
with the greatest accuracy The clock is erected in the clock- 
room of the Observatoiy, which was specially built to secure 
uniformity of temper ature - 


CAPTAIN BLAKIS1 oN, who has been resident in " Japan for 
more than twenty yemas, has 1ecently issued an amended list of 
the birds of that country, with the ornithology of which he cer- 
tainly possesses a bette: practical acquaintance than any hving 
man The list 1s founded on a previous catalogue, published in 
1882 by Capt Blakiston and Mi H Pryer, but the species are 
now arranged geogiaphically, so as to show the distribution of 
birds through the different islands of Japan The author draws 
attention to the natural division ın the fauna of Japan, which 1s 
marked by the Strait of Tsungaru, to the southward of which the 
true Japanese avifauna 1s emphasised, while north of tnis stiait 
the avifauna 1s Siberian ın character 


THE following meetings of the Society of Aits have been 
arranged —Oidinary meetings (on Wednesday evenings)— 
April 30, ** The New Legislation as to Freshwatei Fisheries," by 
J-W Wnilhs-Bund May 7, ‘Bicycles and Tricycles,” by C 
V Boys May 14, *' Telpherage," by Prof Fleeming Jenkin, 
FRS May 21, ‘Telegraph Taffs,” by Lieut Col Webber, 
RE May 28, “Primary Batteiies for Electric Light.ng,” by 
I Probesteumin the Foreign and Colomal Section the following 
paper will be read on Apiil 29, * The Tiansvaal Gold Fields, 
their Past, Present, and Futue," by W Henry Pennmg In 
the Applied Chemistiy and Physics Section on May 8 a paper 
will be readon ‘‘Cupro-Ammonium Solution and its Use ım 
Waterproofing Paper and Vegetable Tissues,” by C R Alder 


`~ a P 


Wrnght,F RS, D Sc , and on subsequent evenings in the | 
Indian Section the following papers will be 1¢ead —‘‘Eco- 
nomic Applications of Seaweed,” by Edward C Stanford, 
FCS May 9, ‘Indigenous Education m Ingia,” by Di 
Leitne: May 30, “Street Architecture in India," by C. Purtlon 
Claike, C.I E This paper wil be illustrated by means of the 
oxy-hydrogen light E 


DURING the next few weeks the following Penny Lectures will 
be delivered on Tuesday evenings at te Roya® Victoria Coffee 
Hall, Waterloo Road —Aprl 22, ''Campmg out on the 
Thames," by the Rev P H Wicksteed — April 29, “A Visit 
in the Sunbeam. to the West" Indiege" by Sir Thomas Brassey, 
MP May 6, “Ice, and its Work in Earth-shaping," by Dr. 
W B Carpente May 13, ‘‘ Fire, EJectnaity, and other Forms 
of Power,’ by Mı Vernon Boys May 20, “ A Wdtking Man's 
Dinner,” by Prof H G Seeleye May 27,8 “The Recent 
Eruption of Kiakat#,” by Mı J Norman Lockyer 


WE have received two pamphlets on the vivisection question, 
viz ‘ Vivisection in its Scientific, Rehgious, and Moral Aspects,” 
by E P Girdlestone (Simpkm, Marshall, and*Co , pp 68, price 
one shilling), and ** The Utihty and Moiahty of Vivisection,” 
by G Gore, LLD, FR S (F W Kolkmann, 2, Langham 
Place, W , pp 32, prce siapence) These pamphlets are alike 
in that their authors argue the question on general grounds of 
common sense The essay by Mr Gore 1s issued by the Asso- 
ciation fo. the Advancement of Medicine by Research, and 1s 
an admirable contiibution to the subject of which it treats Not 
being himself a physiologist, Mr Gore’s pleading 1s of all the 
more force from its non-professional character ,,while the dact 
of his being so busy a worker m other depaitmgnts of science, 
as well as a man who has made a special study of the method- 
ology of 1esearch, or “the art o discovery,” enables him to 
speak not only with authority, but with unusual lucidity The 
calmly forcible style in which he writes contrasts favourab¥y with 
the hyster.cal vituperation which he quotes from the othe: side 
This pamphlet ought to be read by every one who desires to 
obtain a 1ational as well as a truly moral view of the subject 


Tur fouth edition of Henfrey’s “Elementary Cgurse of 
Botany” will be published by Van Voorst early m May The 
moiphology of flowering plants has Been grevised and added to 
by Dr Maxwell Masteis, who has also Fae great additions to 
the physio:ogical portions, while Mr A W Sennett has 1e- 
written the sections 1elating to Cryptogamia This new edition 
will be still further enriched by numerous additional illustrations 


HARTLEBEN of Vienna has issued. the first part of a wok on 
the oceans and then life, entitled ** Von. Ocean zu Ocean, eine 
Schilderung des Weltmeeres und Seines Lebens," by A von 
Schweiger- Leichenfeld 


AT a 1ecent meeting of the Asiatic Society of Japan (1eported 
in the Japan Weekly Maz), Mr O Korschelt 1ead a pape on 
“The Chemistiy of Japanese Lacquer” The paper opened 
with a bief account of the source and preparation of the lacquer, 
and of the conditions unde: which ıt hardens to the best advan- 
tage ‘The interest of the paper Jay, however, 1n the very com- 
plete discussion of the chemical constituents of the substance, 
and the synthetic determination of which af these were most 
essential The summary of 1esults was given 1n these terms — 
I ‘The raw lacquer juice 1s an emulsion which corftams— (a) a 
peculiar acid called urushic acid (urush, the native name foi 
lacquer), (^! a gum, (c) a nitrogenous body, (2) water, and (z) a 
volatile acid in traces 2 The hardening of the lacquer ju.ce, 
which takes place when the latter 1s exposed in a thin layer of 
moist an of 20° to 27° C , 1s due to fhe oxidation of urushic acid 
into oxyurushic acid 3 “Thug oxidation 1s caused by the nitro- 
genous body, which is an albummoid angl acts as a ferment 
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4 The oxidation 1s not accompanied by hydration The water 
must be present only to keep the ferment in solution, which else 
would not act § The oxidation takes place within narrow 
limits of temperature, ranging from about zero Centigrade to 
that of the Gagulation of albumen 6 The gum seems to have 
a favourable influence in keeping the other substances in emul- 
sion, butem’ the hardened lacq@er its presence 1s injurious, 
causing 1t, when in contact with water, to rise in blisters 7 

By a mixture 8f the raw juice with urushic acid, the quantity of 
gum present is diminis®ed, and the dried lacquei ıs enabled 
better to resist the injurious influence of water, besides obtaining 
a greater transparency 8 The @dmixture of more than five 
parts urushic aeid with ofe part juice weakens the action of 
the ferment, and so detenorates the quality of the lacquer 9 

The gum 1s very similar te gum-arabic, but gives a sugar with 
two-thirds only of the reducing power of arabinose ro The 
ferment has the®compositio® of albumen, except that it contains 
much less mtrogen 11 Diastase and the ferment m the saliva 
cannot replace the lacquer ferment 12 The difference between 
good and bad lacquers seems to depend mainly on the relative 
quantities of urushic acid and water present, the inferior lacquer 
having less acid and more water than the superior kind r3 

The durable quality of lacquer is a property of the oxyurushic 
acid, which 1s singularly negative im its actions, resisting all sol- 
vents tried, and affected by strong mtric acid only In the course 
of the discussion which followed 1t was observed that probably 
the direct effect of the investigations would be the improvement 
of the lacquer process, which was pecularly a Japanese art, 
also that lacquer poisoning was due to the urushic acid, which 
only “gradually disappeared durmg the hardening process, the 
best and oldest lacquers having none at all Sugar of lead was 
mentioned as th® best antidote for the poison 


e 

THE last number of Na£uZen contaans an interesting report by 
Herr L Stejneger of the result of his last summers exploration 
of Ostfof Medny, or Copper Island, the smallest of the Koman- 
dorski group (Commodore Islands) On hus arval the chief 
town was found to be nearly empty, its numerous roomy and 
gaudily painted houses and church having been deserted while 
the mhabitants had gone foi the fishing season to the “ Lesj- 
bitscha,® or fur-seal fishing-giounds, on the other side of a rocky 
promontory The dense mists which never fail at that season 
interfered with the natialist’s field work, but he was so fortunate 
as to discover a new species of Anoithura, differmg equally botů 
1n form and colouring from the earher described 4 alascensis of 
of Prof Baird, and from the Japanese 4 fumigata, which is 
beheved to belong also tothe Aleutian Islands Herr Stejneger, 
who has given this new form the name of Troglodytes (Anor- 
thura) pallescens, considers that, although essentially the same as 
its Norwegian representative, ıt 1s still more closely allied to the 
Eastern Central Asian forms Since his visit to Copper Island 
Herr Stejneger has found on Behring’s Island another Anoi thura, 
which differs widely from 4 pallescens, and which he believes 
may prove (o be the same as A  fumfgaía, common m 
Kamchatka A Zallescens is of frequent occurrence on Copper 
Island It builds its nest in the clefts of rocks at m- 
accessible points, and in the sound of its note, as well as in 
its general habits, it resembles its European kindied The 10sy 
finch (Leucostecte gigseenucha), supposed to be American, was 
found on the Aleutian Islands, and has not been observed, as 
far as we kfow, in any other part of the Old World Its 
brilhant colouring, hoarse, unmelodious song, and its preference 
for steep, maccessible, rocky peaks which abound on Copper 
Island, make it one of the most characteristic of the local birds 
Herr Steynegei has largely availed himself of the opportunities 
opened to him of studying the yarious representatives of Otarudæ 
and Phocidze, which abound on the, Al@ftian shores, and in his 
paper on Callorhinug ursinus (the Kóhk, sea-cat of the 
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Russians, and well hnown as the fur-seal of the American and 
English traders), he has given the readers of Mataren an ex- 
tremely interesting and comprehensive description of the appear- 
ance, habits, and commercial importance of these valuable 
animals He graphically descitbes the forcible tactics employed 
by the older seals, ‘‘ Sichatchi ? (Russ husbands), ın keeping the 
Juniors, ** Cholustjaki" (bachelors), within therr allotted grounds, 
and supplies many hitherto unknown detuils concerning distinctive 
characteristics dependent upon differences of age, &c 


| 
| 
| 
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THE last number (thntieth) of the Mittheilungen der deutschen 
Gesellschaft fur Natur und Volkerkunde Ostasins (Yokohama) 
commences with an aiticle on mines and mining in Japan, by 
Herr Metzger—the third important woik on this subject pub- 
lished by Germans The wiiter, who has been for five years at 
the copper mines at Am, professes merely to supplement the 
previous writings of his'countrymen Hen Metzger’s account 
of Japanese practical mining ıs somewhat melancholy reading , 
on all hands he finds ignorance, incompetence, waste There 
1s a total absence of technical officials, everything appears to be 
1n the hands of contractors, the mining law 1s 1n a most unsatis- 
factory condition, and the position of the foreign mining engineer 
1s such that he can do little to remedy evils which he sees 
plamly In this respect the complaint 1s everywhere the same 
“ The scope of the foreigner 1s much less than might be ex- 
pected under the circumstances It seems at present to be the 
full intention of the Japanese to do everything themselves , and 
at the most to use their Europeans as advisers, although them 
contracts call them engineers, &c It not unfrequently occms 
that foreigners get the impression that the advice of Japanese of 
the lowest rank, with or without technical training, 1s of equal 
weight with their own ” Hear Metzger further alleges that since 
Europeans have been withdrawn the production of the gold 
mines of Sada has considerably diminished He asserts that by 
avoiding the extraordinary waste caused by ignorance and mis- 
management, the mineral production of the whole country could 
be increased by at least fifty pe cent Herr Lehmann writes on 
the indoor games of the Japanese From the repoits of the 
meétings it appeais that the capital of Japan had its Fisheries 
Exhibition last yem There were 15,205 exhibitors—an unex- 
pectedly large numbei , and, as a consequence, the Exhibition 
was divided into forty-seven separate exhibitions, corresponding 
to the various administrative divisions This method rendeied 
a journey through the Exhibition wearisome by constant repe- 
tition, and added greatly to the difficulties of a. systematic study 
of the exhibits, which weie not lessened by the absence of a 
catalogue The number of articles connected with fishing 
amounted to 3967, while the various goods made from fish and 
water plants reached 6474 — The fishing population of Japan is 
given at 1,601,406 Some interesting information respecting 
the rearing of fish in Japan 1s also given 


THE Tiflis Zzveséza contams an interesting pape on the popu- 
Jation of the Caucasus, a new census having been made in the 
course of the year 1882 1n several of the larger provinces of the 
country It appeais from this census, although incomplete, that 
the population has much incieased since the last census of 1877 
In 1867 the whole population of the Caucasus was reckoned at 
4,661,800, ıt rose to 5,391,700 in 1876-77 It 18 now moie 
than 6,500,000—the total being reckoned at 6,449,850—which 
figure 1s still cónsidered below the reality This large increase 
of more than 1,200,000 in five or six years 1s partly due to the 
recent annexations (162,980 1n the province of Kar#™m 92,450 
in the district of Batoum), to iinmigiation, to natural increase, 
and to the incompleteness of the former census As to the 
natural increase, due to the surplus of births over deaths, it 1s 
estimated at an average of 13 pei thousand every*year in the 
Government of Tiflis (1875 to 1880), and at 12 per thousand 1n 
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the Government of Erivan —Altogethei, the mortality 1s, how- 
evel, very great, and ıt ıs compensated only by a gieat number 
of births As to the density of population, the 224,221 squaie 
kilometres occupied by the Northern Caucasus have 10 3 1m- 
habitants per square kilometie, which figme reaches as much as 
13 6 1n Transcaucasia (248,445 square kilometres), where the 
density of population ıs the same as m European Russia The 
Governments of Kutais (the valley of the Rion), Erivan, and 
Tiflis have respectively 33 6, 20 8, and 17 8 inhabitants per 
square kilometre 


AMONG the 1ecent additions to Chinese scientific hteiatuie are 
translations of Marguttr’s * Elementary; Chemustiy” and Fre- 
senius’s * Chemical Analysis " These works have been trans- 
lated mto Chinese by M Bullequin, one of the professois of the 
Jung Wên Kwan, or Foreign College, at Pekin 


THE Secretary of State for India in Council has appointed 
Mi David Hoope, FC S, of Birmingham, to the Nilgirt 
Government Cinchona Plantations in the Madras Presidency 


THE additions to the Zoological Society’s Gardens during the 
past week include a Ludio Monkey (Cercopithecus ludo) from 
West Africa, presented by Mr F W Robinson, a Macaque 
Monkey (AZacacus cynomolgus å ) from India, presented by Mr 
E Drew, a Vulpme Phalanger (Phalangista vulpina) from 
Australa, presented by Mi J C Matn, a Cential American 
Agouti (Dasyprocta ssthmeca) fiom Cental Ameca, presented 
by Mi Hugh Wilson, a Hernng Gull (Larus aigentatus), 
European, presented by Mr Thomas Daws, a Common Vipe 
(Vipera berus), British, piesented by M: H Geiman, a 
Burchell’s Zebia (Zgues dir cAells 9) fiom South Afiica, thee 
Michie’s Tufted Dee (Elaphodus michianus á 9 9), four 
Daiwin’s Pucias (Pucrasia darwini ô 65%), an Elhot’s 
Pheasant (Phaseanus elhoi: 8) fiom China, deposited , thiee 
Corn Buntings (Ze iza ruhara), British, pwchased 








OUR ASTRONOMICAL COLUMN 


SOUTHERN COMETS —Dı Oppenheim of Beilin has pub- 
lished elements of the comet discovered by Mr Ross of Elsten- 
wick, Victoria, on January 7, founded upon the Melbouine 
Observations 1n Astron Nach , No 2579, though, as he remarks, 
they were calculated with difficulty, owing to the existence of 
three oversights 1n the seven positions theie given, hence their 
connection fo. an oibit would involve a tioublesome tentative 
piocess The position for January 17 15 in erior nearly two 
degrees 

Mr Tebbutt has also computed elements from his own obser- 
vations at Windsoi, New South Wales, on January 19, 23, and 
28, which repiesent closely the observation on February 2, the 
last he was able to obtain, the comet having become very faint , 
on January 19 he had consideied it just beyond naked-eye 
vision  Hei1emarks upon the discoidance of his elements with 
those calculated by M Baiachi of the Melbouine Observatory, 
and observes ‘‘I cannot account foi these discrepancies, unless 
there be some enor ın the Melbouine data? We subjoin both 


orbits — 
Tebbutt Oppenheim 
Perthelion Passage, 1583, Dec 25 30038 Dec 25 3027 
Longitude of perihelion 125 44 24 125 46 12 
55 , ascending node 264 24 O 264 25 I4 
Inchnation 65 0 55 65 O 5I 
Log peihehon distance 9 491046 9 49094. 


. Motion 1etiogiade 

The time of peithelion passage 1s for the meiidianef Greenwich, 
and the longitudes are 1efeired to the mean equinox of 1884 0 
It will be seen fiom the close agicement of the two orbits how 
completely@r Oppenheim succeeded in eliminating the Mel- 
bourne eriors fiom his work -° 

In a communication to the Observatory of the piesent month 
Mr Tebbutt 1efeis toa notice in the Sydney journals copied hom 
a Tasmanian newspaper, 1epoiting that a bught comet had been 
seen at New Norfolk at 4 a m on Decembei 27, beaiing about 
east, and a few degrees above the houzon , he had searched for 
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itn the morning sky without success In the Sydney Morning 
Herald of Mach 5, Mi Tebbutt wites —‘‘ Within the past 
few days I have 1eceived, through Commander J Shortt, R N, 
the Meteorological Observer at Hobait Town, communications 
respecting a fine comet which was seen in Tasmaniagon Decem- 
ber 25 and 27 in the moinmg sky It is described as nsihg 
above the eastein horizon a few minutes before the sun, and I 
am stiong y inclined to the opsion that this 1s no othe than the 
comet whose elements I have just communicated” (the comet 
found by Mr Ross) There ate difficulties, however, 1n the way 
of accepting this identification, judging, fiom sch information 
as we have to hand The gieat inciease of light near perihelion 
passage ıs not explamed by the elements of the come: of 
January 7, which by theory would only have possessed five 
times the intensity of light that ıt Yad at the first Melbourne 
observation on the evening of January 12 


THE OBSERVATORY OF PaLERMp —In Pubblicazeont del 
Real Osservatorio di Palermo, annt 1882-83, Prof Cacciatore, 
the director, has collected a large number of integesting observa- 
tions made chiefly ın the year 1882 Prot Tuccó's astro-physical 
obseivations of the planet Jupiter extend fiom December 1881 to 
June 1883, and his desciiptions of the appearance of the disk a1e 
accompanied by eighteen well-executed tinted lithographs An 
extensive series of obseivations of the great, comet of 1882, 
also illustrated, follows , 1t was last peiceived with difficulty on 
Apil 7, 1883 After the conjunction of the comét with the sun 
1: was again sought foi , with a power of 110 on the refractor, 
and in the best condition of atmospheie, the search was unsuc- 
cessful on thiee evenings in September There are other 
cometary and planetary observations and an appendix with the 
me:eorological results obtained at the auxihary station of Val- 
veide 








GEOGRAPHICAL NOTES - 


THE meetings of the Inteinational Pola: Conference begar? in 
Vienna last week under the presidency of Hen Hemuch Wild, 
the Dnector of the Physical Centigl Obseivatory of St Peters- 
burg In aus addiess the Piesident’graised the great ments of 
Count Wilezek with regarfl to Pola. research, referred to the 
lamented death, since the last conference, of the Seqgetary 
of the Poler Commission, Capt Hoffmeyei of Copenhagen, and 
finally gave an outline of the work done since the St Peteisbuig 
meeting by the various expeditions and observing stations Heu 
R Mule, Dnectoi of the Hydiogiaphic Office at Pola, was 
elected secietary ın the place of Capt Hoffmeyer, deceased 
The puincipal subject discussed at the fist meeting was the deter- 
mimation of the mnımum extent to which each expedition paity 
1s bound to woik out and publish its own obseivations at 1ts own 
expense, and the establishment of a un@eusal form of publica- 
teon of results foi then easier compaison — Fnust of all the 
meteorological observations were discussed €n this regard 
The debate turned on the umfoim way of noting down the obh- 
gatory cbservations at each station, 2 é the observations of tem- 
perature, atmospheric pressure, humidity, wind, clouds, hydro- 
meteors rainfall, and tempeiatue of the giound, snow and ice 
Among those who have auiived at Vienna aie the following — 
MM R Lenz (Professor at the St Petersburg Technolog.cal 
Institute), H Mohn (Drectoi of the Chustiania Meteorolog.cal 
Institute), R H Scott (Dnecto of the London Metecio- 
logical Office), Lieut P H Ray of Washington, Lieut E 
von Wohlgemuth (Vienna), Hei Wykandei, Piof Guido Coa 
(Tui Univeisity)p Capt Dawson (Chief of the Fort Rae 
Expedition), Di Giese of Hambug (Chief of “the German 
Antaictic Expedition), H Paulsen of Copenhagen (Chief 
of the Danish Pola: Station at Godthaab), Lieut Payen 
(Paus) Di Snellen (Directo of the Utrecht Meteorological 
Observatory), Aksel S Steen (of the Chusuania Meteorological 
Irstitute), Count Hanns Wilczek (Vienna) The following 
were expected to arive shortly —Piof G Neumayer of Ham- 
bug (Director of the Geman Seewaite), Piof, E Mascart 
(Directo: of the Paus Meteorological Cential Bureau), Dr 
Boige: (cf the Kiel Manne Obseivatory), Prof Lemstiom 
(Heisingfois), E Riese (Chief of the Finnish Polar Station at 
Sodankyla) 


THE St Peter siurger Zeitung contains the following details con- 
cern.ng the expedition which Col Prjevalsky 1s now leading in 
Thibet The pomts of departure 8f the expedition were Kiakhta 
and Omga Fiom thence it*was to go to Tsaidam by Alaskan 
In Tsaidam, at the fogt of Burkhan Buda it 
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* was the intention to establish a camp, and leave behind a 
section ofthe party and ofthe escort Col Prjevalsky, with his 
companions, will push forwaid to the sources of the Yellow 
Rivet, and eyen to the towns of Chambo and Batanou If the 
circkmstances are piopitious, the expedition will devote the 
spring and summei of 1884 to the exploration of the 1egion of 
Sifanei, begyeen Koko-Noi and Ratanou, where it will surely 
find abundant natal riches to explore In autumn the expedi- 
tion will retuimto its encampment A pait of the baggage will 
be sent to Gast,gn Tsaidam, where they will establish a second 
camp From Gast the ePpedition will traverse Northein Thibet 
m the direction of Lhassa, and will try to penetiate as fai as the 
Lake Tenegri-Pora, to 1each afterwards, 1f circumstances permit, 
ether the piovigce of Dsaitg, or fo the Brahmaputra If not 
successful, however, the expedition will retuin pat of the way 
and then go noithwards to Ladak and to Lake Daigro-Jum-Tcho 
From thencg it will 1etu® to Gast, and tiy afterwards to go 
acioss the plateau of Thibet ın another dnection Fiom Gast, 
which they expett to 1each n the spring of 1885, a pait of the 
expedition will go towards Lob-Nor, and the othe1 part towards 
Kera, that they also may 1each Lob-Nor by way of Tcheikin 
The two sections of the expedition will afterwards go together to 
Karakorum, and along the Khoton, and then return by Alsa to 
Asiatic Russia, nfarthe Lake Issak-kul Col Prjevalsky left 
St Peteisburg on August 3, 1883, accompanied by Sub-Lieutenant 
Roborovsky, his assistant, and a volunteer, Kozloff At Ourga 
they weie joined by twenty soldiers for an escort, and on 
November 8 they left Ouga to cross the Desert of Gobi The 
telegram just recetved from Alashan (dated January 20) tells of 
the safe arrival there of the expedition 


GEOGRAPHERS will be glad to find in the last volume of the 
Jzvestia of the Caucasus Geographical Society a number of astio- 
nomucal determinations of positions of places in the Transcaspian 
region, by M Gladysheff We find in the list a number of 
points ın the oafes ot Akhal-tekke and Mey, and in Khoiassan, 
and notice that tge exact position of Saiakhs (western coiner of 
the citadel) 1s 36° 32' 14" 5 N®lat and 61? 10’ 10" E long, 860 
feet above the sea , that of Mev (garden at Kaushut-khan-kala) 
37^ 35 18" 3 N lat and 60° 47' 16" E long , 900 feet above the 
sea , agd that of Meshed (cupola of Imam Riza) 36? 17' 25" 6 
N lat and 59° 37 27" E long The same volume contains a 
great numbei of heights measmed ın Asia Minor by Russian 
officeis 


THE last issue of the” /zvestza of the Russian Geogiaphical 
Society contains a preliminary ieport of a journey made by 
MM A@uanoff and Klementz in the still little-known islands to 
the south-west of Minusinsk, a note by MM Hedroitz and 
Lessar, being a 1eply § M Konshin’s pape on the Kara kum 
sands and the former bed of the Amu, a note, by M Malakhoff 
on the 1emains gf prehistoric man-on the Nyeman, close by 
Druskemli, the neciology of Admnal Putyat by Baron 
Osten-Sacken, and a note by M  Piltchikoff, on a magnetic 
anomaly between Kursk and Kharhoff 





ON THE PROGRESS OF GEOLOGY? 


IN addressing you to-night at the opening of the session 1883 
of Canterbury College, may I be allow ed to appeal first to 
your kind indulgence? On an occasion like this you have a 
right to expect that only the best and most refined English 
should reach yom ear , and 1f. this to-n'ght snot the case, you 
will, I trust, be lement with me, as only very few foreigners 
have ever been able to master the beautiful and expressive Eng- 
lish language so thoroughly that they would not now and then 

offend the ear of an educated audience 
When I look iound me in this fine hall, and see before me 
such a large audienge, of which a numbei consists of graduates 
of Canterbury College, ıt appears almost like a dream and 
not z realitye~a reality of which we have every reason to be 

prou z 

It ıs about sixteen years ago that a few earnest men, having 
the intellectual advancement of Canterbury at heart, met and 
proposed to found a uuversıty in Chiistchurch , but they were 
told by a not inconsideiable number of ou: citizens, some in 
high posi ions, that we were about a hundred years 1n advance 
0f the wants of the colony ‘Howevey,we persevered, and at 
1 An opening address delivered to the Students of Canterbury College on 


March 28, 1885 by Julus gon Haast, PhD, F RS, Professor of Geology 
and Palaontology in Cantasbyry College (N Z University) 


last succeeded , and the best proof of the correctness of our 
views 1s the number of the graduates of the New Zealand Uni- 
versity, of whom there are now twenty-one Masteis of Arts and 
forty-nine Bachelors of Arts, together seventy , of whom Can- 
terbury College can claim twenty nine of its own, many of whom 
would be an ornament to any university of the home country 

And although the gieater portion of our graduates mostly 
apply the knowledge gained to the education of others, they 
continue their studies for their further intellectual progress long 
after they have gained their well-earned degrees 

‘lo my mind no more ennobling or higher sphere can be 
selected by anybody than that of the teacher What mental 
energy, what moral devotion are required in the teacher, who 
can only be successful 1f he has his whole heart ın the work, so 
that the cham of human sympatky, the most powerful tie in 
mankind, unites him with his pupil In a young country, where 
wealth is generally considered to give power, position, and 
influence, and the ‘‘ a2 sacra fames” 1s much developed, only 
a.efined mind can gladly and wilingly turn away from those 
puisuits by which wealth 1s more easily obtained, ın order to 
devote himself entuely to the education of the young 

Moreover, nothing shows us more clearly than teaching that 
we have only put oui foot on the first step of the ladder leading 
to hnowledge We remain students our whole life, and I trust 
that none of our graduates will ever overrate the step gained, 
but that they wil consider that the degree obtamed ha» only 
given them an insight into the dom:nion of Knowledge, and has 
shown them how much they have still to learn , and that in fact 
they have become masteis of the art how to learn to the advan- 
tage of themselves as well as of others 

Before entering into the subject I have chosen for to-mghr's 
address, I wish to make only a few remarks upon the develop- 
ment the Univer ity of New Zealand ought to take, so as to 
satisfy the present and future wants of our population It was 
only to be expected that m the beginning its founders should 
have been guided by the curriculam of the great centres of 
leaining in Great Britain, although even then some of the newer 
unpiovements weie not adopted , but I may point out that 
undei the different cncumstances 1n which we live 1n a colony, 
weought to have more cosmopolitan views, and profit by the 
experience of those States and communities which our conditions 
resemble most In fact, the Univeisiy of New Zealand ought 
to be eclectic, and to select for as imilation in its constitution 
the best as to manner and matter of teaching fiom all parts of 
the tvoild 

According to my views it ought not to be at present the 
highest aim of a university course to offer a mass of knowledge 
of a chaotic character in a number of subjects, but to make the 
student acquainted with the geneial principles of the stock of 
knowledze possessed by the world and its application to hfe, 
to know ın what dnection that gen ral stock 1s most deficient, 
and in what manner it can be augmented and made more useful 
both intellectu lly and practically 

The study of philosophy, in the highest and most general 
acceptance of the term, 1s one of the greatest wants for any 
univels.ty that intends to educate thmkers, men and women who 
not only wish to use their acquired. knowledge for earning then 
daily bread, but to advance the human understanding 

Advancing tə the subject upon which I wish to address you 
to night, I have thought that some remarks on the progress 
geology ha, made and 1s daily making would not be inappro- 
priate I should also like to show. though owing to the short 
time assigned to me this can only be done in a fragmentary 
manne, how fiom an empirical science it has gradually been 
raised to be an inductive science fully deserving, as far as actual 
obse vations go, to clam the p»sitioa of an exact suence 

If we consult ** The Cyclopedia, or an Universal Dictionary 
of Arts and Sciences,” by E Chambers, F R S, London, four 
large flio volumes, of which the first appeared 1n 1779 and the 
fourth in 1783, an excellent work, for which some of the most 
eminent men of the last century wrote, we find that the word 
geology, or geognosy, did not exist at that time, the principal 
information upon the formation ard constitution a&oug earth 
being contained in the aiticles on basaltes, earth, fossils, geo- 
graphy, lithology, marme remains, mineralogy, mou itain, rocks, 
stone, and volcano 

The explanation of the formation of "stones" 1s 1n many 
instances exceedingly erro esus, and appears Indicfus to us, 
whilst the explanation of the nature and occurrence of fossils 
1s given quite correctly, although the theory of Tournefort, pro- 
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posed in 1702 to the Royal Academy of France, that all stones, 
fossils included, were derived fiom liquid stone seeds, 1s gravely 
considered and rejected 

The description of volcanoes, both active and extinct, 1s also 
given in a lucid manner, but the opinions as to the cause of 
vulcanicity are sometimes very peculiar, including the theory of 
Dr Lister—that they are originated by an nJammable mineral 
called pyrites 

The origin of basalt (basaltes) 1s correctly given, according 
to the researches of Desmarest m Auvergne, and Raspe in 
Germany, so that before Werner no erroneous views on that 
subject were held, 

But it is a most remarkable fact that there was not even an 
attempt made to give an explanation of stiatigraphical geology, 
and how the different rocks were formed, or to connect certain 
sets of fossils with certain rochs ın which they occur, so that in 
many respects we can claim that geology 1s a child of the last 
hundred years 

Abraham Gottlob Weiner, the great teacher of the Freiberg 
Academy of Mining, may be considered one of the founders of 
modern geology In 1785 he delivered the first course of 
geognosy, as distinct from mineralogy, and by his great know- 
ledge of all matters connected with the latter science and mining, 
and his excellent method of teaching, he had an enormous 
influence upon the advancement of geology Therefore, as far 
as I am awae, the word gevgnosy was first used two yems after 
the last volume of Chambers’ ** Cyclopzedia ” appeared 

A great 1etrograde step was, howevei, made by Werne: when 
be brought oat his famous theory of the aqueous origin of basalt, 
usually named the theory of Neptunism — Afterthe wai between 
the Neptuuists and the Plutonists (those wno maintained the 
igaeous origin of basalt) had been raging fcr some years, most 
of the disciples of Werner—acting a» partisans, and instead of 
trying to elucidate the truth, were only bent upon making by all 
means in their power the cause advocated by them victorious— 
foi a time managed to get the uppe: hand. Those scientific 
men, who knew from their own experiecce that Werner’s 
doctines on the subject were ircoriect, preferred to retire 
fiom the contest, and refused to fight with the same unfair 
weapons 

OF equal, if not of gieate: 1mpoitance, are the labouis of 
James Hutton, who, in £788, published his ‘‘ Theory of the 
Earth,” ın which, for the first tıme, the complicated structure of 
the suface of the earth ıs explained by the agency of natural 
forces, still at work at the present day With this the foynda- 
tion of modein geology was securely established, and though in 
some iespects the great Scotch philosopher went too far, his 
system was, nevertheless, the only true one on which his succes- 
sors could build that branch of knowledge now claiming a pro- 
minent rank amongst its sisters as an inductive science And 
when William Smith, the modest English land sui veyor, 1n 1790 
published hus ** Tabular View of the British Strata,” in which 
the fist attempt was made to connect certain fossils with certain 
strata, an attempt turning out a masterpiece of patient 1esearch 
and skill, a further great step was made 1n advance, and instead 
of merely theori-ing on disconnected facts, tke greater portion of 
geological students began to rely more upon the facts collected 
by them and others, than upon speculative views, however 
fascinating they might be 

In enteiing upon a short review of the physics 1elating to the 
gieat system of which ow eaith ıs only a very inconsiderable 
speck, we find that although men of the bigest scientific merit 
had tried to explain the origin and nature of the Cosmos, and the 
laws by which it is governed, not one speculation had been 
adopted at the time of the publcation of the ** Cyclopzedia " of 
Chambers, a» possessing all the necessary precision for the entire 
satisfaction of inductive 1easoning 

It was only at the end of last century that Pierre Simon 
Laplace published his two great works, ** Exposition du Système 
du Monde” in 1796, and ‘‘La Mécamque céleste” ın 1799 
This cosmogony, usually called the ** Nebular Hypothesis,” has 
hitheito stood the test of inquiry nearly a whole century , all the 
facts—and_they are 1nnumerable—tending invaiiably to testify at 
least f fhe great probability of its general correctness In 
justice I ought here to mention’ tha: Immanuel Kant published 
in 1755 his cosmical theories m his work *' Allgemeine 
Naturgeschichte und Theorie des Himmels,’ in which the great 
Konigsberg philosopher came to the same conclusions after- 
wards so convincingly demonstrated by the French mathe- 
matician 
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of North America, and most of the English colonies, as well as 
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But when we leave the Cosmos and confine ourselves to our * 
small planet, we find ourselves surrounded by such difficulues 
that we appear just as far now from a true conception of the 
constitut.on of the earth's interior as our predecessors were at 
the beginning of this century bg . 

Numerous theories, based upon careful calculations, as to the 
thickness of the crust of the,earth have been advanged Some 
physicists give to our earth so thin a crust that it has been 
compared to the rind of an orange, the fruit inclosed ın it 
representing the molten matter of the globe, gthers affirm that 
the crust 1s of much greater thickness@vhile there are some who 
maintain that our planet has cooled so thoroughly that 1t now 
forms a mass of rock of various density from the surface to the 
very centre Other theories for, beier stated, hypotheses) giving 
to cur globe a crust of more orf less thickness, with a hard 
metallic nucleus in the centre, and matter in a high state of 
fusion filling the space between bothe have been advocated by 
other scientific men, and mathematical proofs in Suppoit have 
not been wanting However, obgections apfarently fatal to 
them all have been brought forward at one time or another by 
pkysicists, astronomeis, or geologists, according to their particu- 
lar Lne of study, and we can therefore only wait patiently and 
follow attentively the careful 1esearches continued ın all civilised 
courtries, applying at the same time every new discovery to the 
eluc.dation of a problem, tne more tantalising as 1ts solution has 
fo- many years appeared to be within our grasp 

Tne great hopes that the deep borings lately obtained in 
artesian wells, or careful temperature obseivations in deep 
mines, would supply us with some material for advancing this 
question, by offering impoitant and ieliable data of a uniform 
enaracter, have not been fulfilled It appears, on the contrary, 
from the deep borings at Sperenbeig, in Germany, reaca.ng 
neatly to 4200 feet, that the increase of heat exhibits a remark- 
able 1etardation of its rate the deeper we descend Andeven 
if we take convection ard conductivity of the rogks into account, 
there are scaicely two localities where the same 1atio of increase 
m the temperature has been obsenyed, in some®that ratio being 
more than treble that of others Zhere may once have been a 
uniform cooing of the oignal crüst of the earth, now almost 
entirely 1emoved or 1emodelled, but there ıs no doubt that this 
difference in the increase of temperatuie depends now®either 
upoa local generation of heat by hydro-chemical action or 
mechanical agencies of enormous power stil at work Thus in 
localising tne variable increase of temperature, the vera causa 
both for the crumpling and metamorphism of rocks, foi the 
formation of mountain chains, as well as fo. the origin of yol- 
canc action, might be traced with more reliance than t8 seek to 
establish a general law that most probably no longer existed 
when the strata acce-sible to our examinggion were formed 
e Leavirg the dominion of theory and returning to the actual 
work of the geologr-t ın the field, I need svagcely say that the 
tasl already accomplished has been truly gigantic Patient re- 
search 11 the civilised countries of Ikuiope, in the United States 


the work of travellers to almost every part of the globe—of the 
latter I wish only to allude to Baron von Richthofen's excellent 
late researches 1n Chma—have made us acquainted with such 
renrarkable and innumerable data that it 1s impossible for any 
man, however studious he may be, fo gain moie than an imper- 
fect knowledge of the material already accumulated 
The relatioas of the plutonic, metamo: phic, sedimentary, and 
volcanic rocks to egch other have been clearly defined, and most 
vatuable facts have been brought together, from which the past 
history of our globe 1s bemg constructed, while the palzeontolo- 
gist has done his work equally well 1n classifying the wonderfully 
complex animal and vegetable life, always in harmony with the 
conditions cf the earth’s surface, gradually and during untold 
ages reachrig, by evolution, the present stage of existence and 
perfection e 
It would lead me too far to enter into a discussion of all the 
theories advanced as to the cause or causes by wlfich mountain 
chains and seas have been formed, and volcanoes and earth- 
quales—because ın most instances the two latter are intimately 
connected with each other—have been originated Elie de Beau- 
mont’s theory of the sudden upheaval of parallel mountain 
caains, first published in 1833, although at one time fincing 
| great favour on the continent of Kurope, was never adopted by 
| any geologist of note, sse teachings of Hutton and Lyell leaving 
no room for the doctrines of'the paroxysmal school ^ Moreover, 
j when the size and direction of mountain hans were taken into 
. 
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“account, and the 1ochs composing them were carefully examined, 
it was found that the explanations offered by the eminent French 
geologist could not be adopted 

Many valuable publications have been issued upon these sub- 
yect$, of which those of Robert Mallet may in many respects 
claim our greatest attenuon Another work of great value 1s 
that of Prof È Suess, the eminent, Professor of Geology m the 
University of Vienna, ** Die Entstehung dei Alpen,” the forma- 
tion of the Alps, in which this difficult question 1s treated ın a 
masterly mannere Prof Green's ‘‘ Physical Geology” contains 
also an exhaustive 7é&2eméf the physics of the carth’s crust, 1n 
which all the newest researches and theories are thoroughly 
examined and sifted by an excellent observe: and practical 
geologist However, there is anfther distinguished geologist 
and physicist, Constant Prevost, whom I should not omit to 
mention, he having clready explained, in 1822, the elevation of 
mountain chgins by tangental and lateral pressure, now mostly 
adopted as the coirect theory The deep sea dredgings have 
ako offered us®considerabbe material to elucidate the former 
history of ow globe, both from a stratigraphical and palzeonto- 
logical point of view 

The oscillation of land and sea 1s another subject of great ım- 
portance that bas hardly received that attention it deserves, 
whether we take the so-called glacial period into account o1 not 
There may be with many geologists the fea: of appearing hetero- 
dox if they state thew belief that the bydiosphere 1s, lıke the 
lithosphere, subjected to considerable oscillations, by which great 
changes m the climate of the globe may have been brought 
about in past geological ages For years I have held and stated 
this opinion 

However, I find that lately a great deal of attention has been 
paid to this subject Thus, for imstance, Ph Fischer, Heinrich 
Bruns, and others, ın discussing pendulum observations, have 
come to the conclusion that the sea level ıs not a regula 
sph&roid, but may vary many hundreds of feet even along the 
same parallel of latitude Dr Penck will also explain arsed 
beaches and othfi signs of the glacial penod by the oscillation 
of the sea-level Penck’s vigws 1n this 1espect are different from 
those of Adhema: and Croll . 

Anothe: factor for explaming great changes on the earth's sur- 
face, fiought about in geological periods long past, has lately 
been put forwaid unde: the name of Tidal Evolution, a very in- i 
genious theory, first worked out in its entirety byG H Darwin 
lt 1s based upon the action of the moon, once a part of oui 
planet, on the earth, producing the tides and retarding its 
motion, as well as upon the reaction of the earth upon 1ts satel- 
lte Gladually the moon was duven away from our planet, 
and the length of day has thus at the same rate become more 
considerable a 

However, when Prof Robert Ball, ın Dublin, and others 
attempt to make out that the forme: much larget tides, whef 
the moon was closer to the eaith, formed a powerful agent for 
the destruction of rocks existing at that time, and for the 
formation of newer beds fiom them, by which the thickness 
of the older sedimentary and fossiliferous strata can be ex- 
plained, I think we have to pause before we can accept such 
a sequence, 

Moreovei, according to Sı William Thomson, there has not 
been any great change in the ellipticity of the earth’s figure 
since its consolidation, consequently Mr Datwin’s views as to 
higher tides have to be modified, as he presupposes a moie 
considerable elhpticity for his calculations, However, even 
assuming Prof Ball's calculation, that when the moon was only 
40,000 miles distant from the earth the tides at that time 
would rise and fall between 600 and 700 feet twice in twenty-four 
hours, to be correct, I have no doubt that it was long before the 
Cambrian or lowest fossiliferous rocks with which we are ac- 
quainted were deposited The occurrence of numerous fossils 
in the oldest beds, belonging to animals that could hive only in 
clear water, and minute ripple marks on the 10cks, speak clearly 
against Prof? Ball’s hypothesis 

"This speculation in physical geography has already been tested 
by various geologists to account for the so called maiine denuda- 
tion This expression was first introduced by Sir Andrew Ramsay 
for the higher portions of ridges over large areas, that, if laid 
down on an imaginary plane, appear to have once formed one 
surface with a very gradual slppe 1n one direction 

However, this peculia. appearance saan, as I have repeatedly 
suggested 1n former publications, De easily explained by the fact 
that when the land grfdually rose above the sea-level, abrasion 
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on agigantic scale must have taken place, by which, ın the case 
of our Southern Alps, the whole had the appearance of a shal- 
low dome, of which the western side was much steeper than the 
eastern, till the subaerial erosion by atmospheric agencies, or, 
as I called st, ridge making, took place 

Before leaving this subject, to which I have devoted more 
time than perhaps I ought to have done, I may add that many 
speculations have been built upon it Thus, Mr O Fisher 
attempts to prove that the ocean basin represents the scar whence 
the mass forming the moon separated from the earth 

Anothe cause of gradual retardation im the rotation of our 
planet, and to which, as far as I am aware, very little attention 
has hitherto been paid, 1s the increase of the bulk of our planet 
by meteouites and cosmic dust 

There 15 not the least doubt 1n my mind that matter, even m 
the most diffused state, cannot leave the outermost or gaseous 
portion of our planet, but that an enormous amount of matter 
in the form of meteorites must have been accumulated year by 
year If we add to this the cosmic dust falling upon the surface 
of the earth, whicb, according to a calculation by Nordenskjold, 
may amount to half a million tons yearly, the size of our planet 
must have been gaining in dimensions and weight to an almost 
inconceivable degree, even since a rich and diversified. flora and 
fauna inhabited it But even assuming that Nordenskjold's 
estimate 1s far too high, and reducing it to a tenth, or to 50,0co 
tons yearly, the result of any calculation upon this basis 1s most 
astounding — lhus, if we take only a period of twenty millions 
of yeas, a short interval in the life history of our planet, the 
comic dust falling during that time would add not less than 
1,0:0,000,000,000 01 one billion of tons 

And this result 1» obtained without accounting m any way 
fo. the futher addition by the fall of meteorites, without doubt 
of very considerable magmtude Such a factor, as Prof von 
Nordenskjold forcibly points out m his last work, ought certainly 
not to be overlooked 1f we wish to account for various changes 
in the form, position, and rate of rotation of our planet since ıt 
began to consolidate 

lam well aware that several scientific men, who have care- 
fully examined some of the cosmic dust, have come to the 
conclusion that it is in most cases of terrestrial origin, but the 
fact remains that some of the dust collected shows its cosmic 
origin by its constituent parts, and that all the meteorites reach 
us fiom far beyond the atmosphere of our earth 

The importance of the great doctrine of evolution as first 
fully established hy Darwin cannot be overestimated by the 
paleontologist Applying the leading facts of the origin and 
distzibution of animal and vegetable life, as at present existing, 
to the numberle-s past generations preserved in the marvellous 
stone-book, of Nature, he 1s able to unravel more fully their 
history, to account for the missing leaves, and to estimate at 
their just value those few :emaining, and of which he now and 
then 15 privileged to decipher a small portion, Darwin himself, 
1n his classical chapter ** On the imperfection of the geological 
record,” in his ** Origin of Species," has pointed out tous in his 
usual masterly manner how to avail ourselves of the scant mate- 
rial at our command, and how future discoveries, adding to the 
palzontological stock, will open out new vistas m the past history 
of our globe 

I need scarcely add that every new addition to our knowledge 
will assist us to gain more fully day by day an insight into the 
harmonious unity of the whole 

It 1s not yet a quarter of a century (1859) since the *¢ Origin 
of Species” appeared, but 1f we compare our knowledge of 
paleontology at that time with that obtained at present, we find 
that strikhmg progress has been made Instead of a collection 
of facts, more or less loosely connected, we now possess a 
system of rematkable strength and harmony, a powerful aid to 
an inductive science like geology 

Evolution might be compared to an architect, who succeeds 
m raising an edifice of pure and noble proportions, placed upon 
a stable and fem fourdation, from a large accumulated material 
of finely and ingemously wiought building stones stored up 
promiscuously without any apparent plan cr order 

Since the appearance of the ‘Orig of Speeis"el have 
always held this opinion , and I*may be allowed to mention that 
as far back as 1862, 1n my opening address as first. president of 
the Philosophical Institute, I spoke of this incomparable book 
as ‘the great work of the age ” . 

The researches of the palzontologist have shown already 
convincingly that there are innumerable intermediate. links 
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between present species and those which lived in past ages I 
may here, to give only one instance, refer to Huxley's important 
iesearches into the ielations of the members of the family 
Equide, the Anchitherrum, Hippaion, and Equus At the 
same time the gulf between the different classes of vertebrates is 
bemg gradually bridgea over by careful research Thus Prof 
O C Marsh has shown that the jurassic bird Archeeopteryx 
from Solenhofen is closely connected with the Dinosaurs, 
generally considered to be most neatly alhed to birds — Archaeo 
pteryx has besides true teeth in sockets, bi concave vertebrze, the 
pelvic hones are separate, and the metatarsals either separate or 
at: least imperfectly unted American fossil bunds, such as 
Ichthyornis, have also bi concave vertebrze (like fishes and some 
Saurians), and teeth m sockets The shull of Otontoptea yx 
tohaprcus, found 1n the Isle of Sheppey, ir. the London Clay, has 
also true teeth 1n sockets 

There 15, howevei, in. paleobotany still a great deal that 1s 
in many respects unsatisfactory and inconclusive Thisis mainly 
owing to the fragmentary material at our command, consisting 
mostly of leaves, the determmation of which m many instances 
may lead us to wiong inferences To give only one 1nstange, I 
wish to refer to O Feistmantel’s latest researches on the 
paleozoic and mesozoic flora of Australie, with which our own 
fossil flora 1s closely connected 

The eminent paleontologist of the Indian Geological Survey 
comes to the conclusion that Phyllotheca, 1n Eutope and Siberia 
of jurassic age, 1s paleozoic ın New South Wales, and upper 
mesozoic in Victoria, Glo sopteris, palæəzoic in Australia, 1s 
Jurassic m India and Russia Noeggerathiopsis, beginning to 
appear in paleozoic beds in Australia, :s represerted by the 
jurassic Rhiptozamites m Siberia 

It ıs unquestionable that such conclusions, before they can 
be adopted, have to be confirmed by evidence of a still more 
reliable characte: than the present material for comparison can 
have afforded 

Returning to the physical conditions under which the surface 
of our globe has been formed and 1; still forming, I may here 
point out that since evolution has been adopted by most screntific 
men as a beacon to guide them to tiuth, the greater portion of 
the so-called umformitarmn school of geologists, follow ing in 
the footsteps of Lyell, has become somewhat modified in its 
views, and may now be called the evolutional school But let me 
hasten to add that I yell himself, with his great love for truth, 
may be claimed as one of its fist disciples, he having 1eviewed 
his own writings by the light Darwin held up to us, whigh 1s 
me to advance geology even moie than we can at piesent 
realise 

‘There is one question of great 1mportaace, in the solving of 
which both the geologist and the palzeontologist bavg to go hand 
in hand with the archeologist There ıs no doubt that the 
human race existed already in pliocene times ; and if we can 
trust the reports of discoveries m Portugal and other portions 
of Southern Eutope, man may have hved as eaily as the miocene 
age 

However, we want further and clearer evidence before this 
latter view can be adopted If we conside: the enor mous space 
of time that separates us from oui first ancestors, the oldest 
historical facts preseived seem to us as of to day , and taking 
into account the wonderful progress the human race has made 
from the condition of the cave dwelleis, with their rude stone 
implements, to om present state of civilisation, we ought to 
look proudly upon the position mankind has attamed And 
we can therefore scarcely conceive the high degree of perfection, 
both physically and mentally, the human 1ace may reach 11 
future 

Although, as far as our researches go, the autochthones of New 
Zealand cannot boast of gieat antiquity when compared with the 
inhabitants of the Northern Hemisphere oi of the tropical 
regions, there is nevertheless strong reason to believe that this 
country has been inhabited fora much longei time than was 
formerly generally assumed * 

It 1s, however, possible, that some of the traces we have 
hitherto found of the oldest occupancy of these islands may 
have been eft behind by occasional visitors, adventurers 1 
search of new countries, or by trews of wreched ships coming 
from distant shores 

But we have only begun to examine these questions, and 
although, ag 1s always the case, the wiseacies will first shake 
their heads, if our researches are only continued without fear 
and without preconceived conclusions, we may be certain that 

aluable results will be 1n store for us, 
^ e. " 


The existence of loess beds, often of considerable thickness? 
m numerous parts of New Zealand, of which many have begun 
to be deposited before the beginning of our gieat glacier period, 
will be of gieat use, and offer us an excellent field for research in 
this direction ‘These beds being of subaerial origin, nof only 
the remains of land animals are preserved in them, but we shall 
find 1n them also the traceseof man I may hereemention the 
strange fact that the true nature of these beds has for a long time 
been misunderstood and misinterpreted by mo English geolo- 
gists Even in the- last edition of Lyelgs ‘‘Elements of 
Geology," the loess cf the Rhine 1s d@scirbed as fluviatile loam, 
whilst the author himself shows that only the remains cf land 
shells ard land vertebrates aie embedded in ıt It has always 
been inconceivable to me low sugh an erro% should have re- 
mained so long uncoriected , the moreso as, as far back as 1847, 
Alex Braun, m ‘‘Leonhard and Bronn’s Neues Jahibuch," has 
shown the true state of things, and®German geolngists have re- 
peatedly furnished new facis 1a illustration and given analyses of 
loess and of recent and older fluviatile deposit$ of the Rhine foi 
comparison 

But, as I have previously pomted out, the peculiar natme of 
the loess deposits—the minute vertical capillary structure caused 
by the empty spaces once filled by the rootlets of 1nnumerable 
generations of grasses—1s a sure guide even t8 a tyro in geology 
This stuctuie amongst these localities 1s well exhibited ın the 
fiesh cuttings near Lyttelton f 

I fear that the time allotted to me will not allow me to ente: 
more fully into a 1eviev of what has already been accomplished 
to make geology an inductive science, and what remains still to 
be done, but I may be permuted to allude to one of the principal 
causes that retaided geology from taking its present position 
This was the fear of the student to enter into antagonism with 
the established 1eligious cosmogony It 1s unnecessary to allude 
to the middle ages, because the stake or disappearance *m the 
dungeons of the holy inquiation. were the rewards of fediles. 
physical 1esearch, and men like Galileo and Descartes were 
obliged to use often evasive language, unworthy of such great 
thinkers, ın order to preserve theg lives or freedom, and there- 
fore my 1emarhs willonly &p;ly to our own times. In proof of 
this I wish only to quote one work, ‘Vestiges of the Natural 
History of Creation,” of which the first edition appeared in 
1844 If we read this book at the present time, we can scarcely 
understand how it could have created such intense mdignation 
amongst a large portion of the community, or that so much 
could have been written agunst ıt Lyell himself, when pub 
lishing his "Principles of Geology,” a work of a trye philo- 
sopher, was, judging from some letters in his biography, very 
careful not to hurt too much the prejudices of his tume, not 
wishing to mai the usefulness of his wogt Even at the present 
dime are there not thoucands and thousands of well-meaning but 
nariow minded per ons, at once entering int) @trenuous opposi- 
tion when there 1s any reference made to scientific cosmogony 
differmg from that they have been accustomed to from their 
youth, and that cannot stard before the light of modern 
research ? 

However, the great principle of liberty for the teacher, so 
well expressed by the German word ‘ Lehrfreiheit,” cherished 
by the whole Teutonic 1ace, a principle even preseived in the 
German universities during the darkest days of absolutism, 1s a 
safeguard of estimable value, possessed fortunately also by our 
New Zealand University, the lma Mater for whose advance- 
ment to the Inghesé attainable position and general utility we 
ought willingly to devote our whole strength and bést energies 





DUSI-FREE SPACES! 


V ITHIN the last few years a singular interest has arisen in 

the subject of dust, smoke, and fog, and several scientific 
iesearches into the nature and propeities of thesg phenomena 
have been 1ecently conducted — It so happened that at the time 
I received a 1equest fiom the Secietaiy of this Society to lecture 
here this afternoon I was ın the middle of a 1eseaich connected 
with dust, which I had been cauying on for some months in 
conjunction with Mr J W Clark, Demonstrator of Physics in 
Univeisity College, Liveipool, and which had led us to some 
interesting results It struck me that possibly some sort of 
account of this investig*tiow might not be unacceptable to a 
learned body such as this, and accordingly I telegiaphed off to 
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i Moss the title of this afteinoon’s lectue But now that the 
time has come foi me to approach the subject before you I find 
myself conscious of some misgivings, and the misgivings aie 
founded upon gus ground tha: the subject 1s not one that lends 
itself*easily to experimental demonstiation before an audience 
Many of the expeiiments can only be made on a small scale and 
1equire to begwatched closely Howevei, by help of diagrams and 
by not confining myself too closely to oui special investigation but 
dealing somewhgt with the wider subject of dust in general, I 
may hope to 1enger myself and my subject intelligible if not 
vey enteitaming B 

Furst of all, I diaw no distinction between ‘‘dust” and 
“‘smoke ” It would be possible to dhaw such a distinction, but 
it would haidly bg ın accoidgnce With usage Dust might be 
defined as smoke which had séttled, and the team smoke applied 
to solid particles still suspended in the an But at present the 
teim ‘‘smoke” 1s applied tẹ solid paiticles produced by com- 
bustion only, and ‘‘dust” to particles owing then floating existence 
to some othe: cae This 1:9 evidently an unessential distinc- 
tion, and for the present I shall use eithe: term without distinc- 
ton, meaning, by dust o1 smoke, solid particles floating ın the 
au Then “fog” this differs from smoke only ın the fact that 
the particles are liquid instead of solid And the three tems, 
dust, smoke, and fog, come to much the same thing, only that 
the latte: term 1s applied when the suspended particles aie 
liquid I do not think, howevei, that we usually apply the 
teim ‘‘ fog” when the liquid particles are pue wate: we call 
it then mostly either. mist or cloud The name “fog,” at any 
tate 1n towns, carries with ıt the idea of a hideous, greasy com- 
pound consisting of smoke and must and sulphui and filth, as 
unhke the mists on a Highland mountain as a countiy meadow 1s 
unlike a city slum Neveitheless the finest cloud or must that 
eve. existed consists simply of httle globules of wate. sus- 
pended in an, and thus for our present purpose differs in no 
impoetant respec fiom fog, dust, and smoke A cloud or mist 
15, in fact, fine watei-dust Rain is coarse watei-dust formed 
by the aggregatio& of smaller globules, and varying in fineness 
from the Scotch mist to the tiopical deluge It has often been 
asked how ıt ıs that clouds dnd mistseaie able to float about 
when water 1s so much heaviei (800 times heavier) than an 
The anfwei to this 1s easy It depends on the resistance oi 
viscosity of fluids, and on the smallness of the particles con- 
cerned Bodies falling fai thiough fluids acqune a ‘‘te:mmal 
velocity,” at which they aie in stable equiltbiium—then weight 
being exactly equal to the 1esistance—and thus teiminal velocity 
1s greater fo laige particles than foi small, consequently we 
have all®%orts of 1ain velocity, depending on the size of the 
diops, and laige particles of dust settle more quickly than small 
Cloud-spherules are falle therefoie, but falling very slowly 

To 1ecoguise the presence of dust in an theie are two pun- 
cipal tests 
plenty of hght, the way one ıs accustomed to look for anything 
else , the other 1s a method of Mi John Aitken’s, viz to observe 
the condensation of water vapou 

Take these in order When a sunbeam enteis a daikened 
100m through a chink, 1t 1s commonly said to be 1endered visible 
by the motes o1 dust paiticles dancing 1n it , but of course 1eally 
1t 15 not the motes which make the sunbeam visible, but the sun- 
beam the motes A dust particle 1s illuminated. like any other 
solid screen, and 1s able to send a sufficient fraction of light to 
oui eyes to 1endei itself visible If there are no such paiticles 
in the beam—nothmg but cleai, mvisible au—then of couse 
nothing 1s seon, and the beam plunges on its way quite invisible 
to us unless we place our eyes in its couse In other woids, to 
be visible, light must enter the eye [A concentiated beam was 
passed thiough an empty tube, and then ordinary air let ın ] 

The othe: test, that of Mı Aitken, depends on the condensa- 
uon of steam When a Jet of steam finds itself ın dusty an, it 
condenses 10und eah dust particle as a nucleus, and forms the 
white visible cloud populaily called steam In the absence of 
nucle: Mi A®ken has shown that the steam cannot condense 
until it 15 highly supersatuiated, and that when it does ıt con- 
denses straight into 1am—that 1s, nto laige diops which fall The 
condensation of steam is a more delicate test fo dust than 1s a beam 
of light A cuius ıllustıatıon of the action of nucletin condensing 
moisture has just occunied to me, in the expe1iment—well known 
to children—of writing on a 1easonably clean window-pane, with, 
say, a blunt wooden pomt, and then bigathing on the glass the 
condensation of the breath rendeis the writing legible No doubt 
the nucle: aie partialBy wiped away by the wiiüng, and the 
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moistuie will condense into lage) drops with less hght- 
scattering power along the written lines than over the 
geneial suface of the pane where the nuclei are plentiful 
and the drops therefore numerous and minute Mr Aitken 
points out that if the au were ever quite dustless, vapour could 
not condense, b it the an would gradually get into a hon. bly super- 
saturated condition, soaking all om walls and clothes, dipping 
from every leaf, and penetiating everywhere, instead of falling 
in an honest shower, against which umbiellas and slate 100fs are 
some protection But let us understand what soit of dust it 1s 
which 1s necessary foi this condensing process It is not the 
dust and smoke of towns, it 1s not the dust of a country road, 
all such particles as these aie gioss and large compared with 
those which aie able to act as condenseis of moisture ‘The fine 
dust of Mr Aitken exists everywhere, even ın the upper regions 
of the atmosphere, many of its particles are of ultra-micro- 
scopic fineness, one of them must exist in every 1aindiop, 
nay, even in every spheiule of a must o1 cloud, but ıt 1s only 
occasionally that one can find them with the micioscope It is 
to such particles as these that we owe the blue of the sky, and 
yet they aie sufficiently gross and tangible to be capable of being 
filtered out of the air by a packed mass of cotton-wool Such 
dust as this, then, we need never be afiaid of being without 
Without it there could be no iain, and existence wo ld be in- 
suppoitable, perhaps impossible , but ıt 1s not manufactured in 
towns , the sea makes it , trees and wind make it, but the kind 
of dust made ın towns 11ses only a few hundred yards o1 so into 
the atmospheie floating as a canopy or pall ove: those unfortu- 
nate regions, and sinks and settles most of 1t as soon as the air 
1s quiet, but scarcely any of ıt evei iises into the upper regions 
of the atmosphere at all 

Dust, then, being so univeisally prevalent, what do I mean 
by dust-fiee spaces? how are such things possible? and where 
aie they to be found? In 1870 Di ‘Lyndall was examining 
dusty an by means of a beam of light in which a spuit-lamp 
happened to be buining, when he noticed that from the flame 
there poured up toiients of apparently thick black smoke He 
could not think the flame was really smoky, but to make swe he 
tued first a Bunsen gas-flame and then a hydiogen flame They 
all showed the same effect, and smoke was out of the question 
He then used a red-hot poker, a platinum wire ignited by an electric 
cunent, and ultimately a flask of hot watei, and he found that 
fiom all waim bodies examined in dusty au by a beam of light 
the up-streaming convection-cuiients were daak Now of cowse 
smole would behave very differently Dusty au itself 15 only a 
lind of smoke, and ıt looks bright, and the thicker the smoke 
the biighte: ıt looks , the blackness 1s simply the utte: absence 
of smoke , theie 1s nothing at all for the light to illuminate, and 
accoidingly we have the blankness of shee: invisibility Heire is 
a flame buining unde: the beam, and, to show what 1eal smoke 
looks like, I wall burn also this spuit-lamp filled with turpentine 
.nstead of alcohol Why the convection-cuiients were flee fiom 
dust was unknown ‘Tyndall thought the dust was bunt and 
consumed Di Fiankland thought ıt was simply evaporated 

In 1881 Lord Rayleigh took the matte: up, not feeling satisfied 
with these explanations, and repeated the expeiiment very care- 
fully He noted seveial new points, and hit on the capital idea 
of seeing what a cold body did Jfiom the cold body the de- 
scending cuiient was just as dark and dust-fiee as from a warm 
body Combustion and evaporation explanations suffered their 
death-blow But he was unable to suggest any other explana- 
tion in then 100m, and so the phenomenon 1emained curious and 
unexplained 

In this state Mı Clark and I took the matte: up last summen, and 
ciitically examined all sorts of hypotheses that suggested them- 
selves, Mı Clark following up the phenomena experimentally with 
gieat ingenuity and perseverance One hypothesis after another 
suggested itself, seemed hopeful fo: a time, but ultimately had to be 
discaided Scme died quickly, otheis lingered long In the 
examination of one electrical hypothesis which suggested itself 
we came acros¥ various curious phenomena which we hope still 
to follow up? It was some months before what we now believe 
to be the tiue explanation began to dawn upon us — Meanwhile 
we had acqwred various new facts, and fist and foremost we 
found that the dark plane 11sing from a warm body was only the 
upstieaming portion of a dust-fiee coat perpetually being renewed 


1 Fortnstance, the electric properties of crystals can be readily examined 
in illuminated dusty air , the dust grows on them in little busftes and marks 
out their poles and neutral regions, without any need for an electrometer 
Magnesia smoke answers capitally 
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on the surface of the body Let me describe the appearance and 
mode of seeing it by help of a diagram [For full description 
see Philosophical Magazine for March 1884 ] 

Surrounding all bodies warmer than the air 1s a thin region 
free from dust which shows itself as a dark space when examined 
by looking along a cylinder illuminated transversely, and with a 
dark background At high temperatures the coat 15 thick , at 
very low temperatures 1t is absent, and dust then rapidly collects 
onthe rod On a warm surface only the heavy particles are able 
to settle—there 1s evidently some action tending to drive small 
bodies away An excess of temperature of a degree or two 1s 
sufficient to establish this dust-free coat, and ıt 1s easy to see the 
dust-free plane rising from it The appearances may also be 
examined by looking along a cylinder towards the source of 
light, when the dust-free spaces will appear brighter than the 
rest A rod of electric-hght carbon warmed and fixed horizon- 
tally across a bell-jar full of dense smoke 1s very suitable for this 
experiment, and by means of a lens the dust-free regions may be 
thus projected on to a screen Dimimished pressure makes the 
coat thicke: Increased pressure makes itthmner. In hydrogen 
it 1s thicker, and in carbonic acid thinner, than in air Wehave 
also succeeded ın observing it ın liqu.ds—for instance, m water 
holding fine rouge ın suspension, the sokd body bemg a metal 
steam tube Quantitative determinations are now 1n progress 
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Fig 1 shows the appearance when looking along a coppe: or 
carbon rod laterally illuminated , the paths of the dust particles’ 
are roughly indicated Fig 2 shows the coat on a semi-cyhinder 
of sheet copper with the concave side turned towards the hight 

It is difficult to give the full explanation of the dust-free spaces 
in a few words, but we may say roughly that there 1s a molecular 
bombardment from all warm surfaces by means of which small 
suspended bodies get driven outwards and kept away from the 
surface It is a sort of differential bombaidment of the gas 
molecules on the two faces of a dust particle somewhat analogous 
to the action on Mi Crookes’ 1adiometer vaes Near cold 
surfaces the bombardment 1s very feeble, and if they are cold 
enough it appeais to act towards the body, driving the dust in- 
ward—at any rate there 1s no outwaid bombardment sufficient to 
keep the dust away, and bodies colder than the atmosphere sur- 
rounding them soon get dusty Thus if I hold this piece of glass 
in a magnesium flame, or in a turpentine or camphor flame, ıt 
quickly get& covered with smoke—white in the one case, black 
in the other I take two conical flasks with then surfaces black- 
ened with camphor black, and filling one with 1ce, the other with 
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boiling water, I cork them and put a belljar over them, und&® 
which I burn some magnesium wire , in a quarter of an hour or 
so we find that the cold one 1s white and. hoary, the hot one has 
only a few larger specks of dust on it, these beigg of such size 
that the bombardment was unable to sustain their weight, and 
they have settled by gravitation We thus see that when the air 
im a room is warmer than éhe solids in it—as wil] be the case 
when stoves, gas-buiners, &c , aie used—things will get very 
dusty , whereas when walls and objects are wagmer than the air 
—as will be the case in sunshine or when gpen fireplaces are 
used, things will tend to keep thenf€elves more free from dust 
Mr Aitken points out that soot in a chimney 1s an illustration of 
this kind of deposition of dust, and as another illustratioh it 
strikes me as just possiblehat tye dirtiness,of snow during a 
thaw may be partly due to the bdmbardment on to the cold sur- 
face of dust out of the warmer air above Mr Aitken has indeed 
suggested a sort of practical dust oresmoke filter on,this principle, 
passing air between two surfaces—one hot and one cold—so as 
to vigorously bombard the paiticles on to th® cold surface and 
leave the air free 

But we have found another and apparently much more effectual 
mode of clearing air than this? We do it by discharging elec- 
tricity into it It 1s easily possible to electrify air by means of a 
point or flame, and an electrified body has téus curious property, 
that the dust near it at once aggiegates together into larger 
particles It ıs not difficult to understand why this happens 
each of the particles becomes polaiised by induction, and they 
then cling together end to end, just lıke non filings nea a mag- 
net A feeble charge 1s often sufficient to start this coagulating 
action And when the particles have grown into big ones they 
easily and quichly fall A stronger charge foicibly drives them 
on to all electrified surfaces, where they cling — A fine water-fog 
m a bell-jar, electrified, turns first mto a coarse fog or Scotch 
must, and then into rain Smoke also has its particlesecoagu- 
lated, and a space can thus be clemed of it — Igwill illustrate this 
action by making some aitificial fogs ın a bell-jar furnished with 
a metal point First burn someymagnesium fne, electrify 1t by 
a few turns of this small Voss machine, and the smoke has be- 
come snow , the particles are elongated, and by pomting to the 
charged rod indicate the lines of electrostatic force very beauti- 
fully electrify further, and the air ıs perfectly clear® Neat 
burn turpentine and electrify gently the dense black smoke 
coagulates into black masses over an inch long , electrify further, 
and the glass 1s covered with soot, but the air1s clear — Turpen- 
tine smoke acts very well, and can be tried on a larger scale a 
room filled with turpentine smoke, so dense that a gas-hght 1s 
invisible inside it, begins to clem in a minute or twoPafter the 
machine begins to turn, and m a quarter of an hour one can go 
1n and find the walls thickly covered Y» stringy blacks, notably 
on the gas-pipes and everything most easily charged by 
Next fill a bella: full of stegm, and electrify, 
paying attention to insulation of the supply pomt in this 
case In a few seconds the air looks clear, and turnmg on 
a beam of light we see the globules of water dancing about, no 
longer fine and impalpable, but separately visible and rapidly 
falling Finally make a London tog by burning turpentine and 
sulphur, adding a little sulphuric acid, exther directly as vapour 
or indirectly by a trace of nitric oxide, and then blowing m steam 
Electrify and 1t soon becomes clear, although it takes a little longer 
than before, and on removing the bell-jar we find that even the 
smell of SO, has disappeared, and only alittle vapour of turpentine 
remains — Similarly we can make a Widnes fog by sulphwetted 
hydrogen, chlorine, sulphuric acid, anda little steam Probably 
the steam assists the clearing when gases have to be dealt with 
It may be possible to clear the an of tunnels by simply dıs- 
charging electricity into the air—the electricity bemg supplied by 
Holtz machines, driven say by small turbines—a very handy form 
of power, difficult to get out of oider Or possibly some hydio- 
electiic arrangement might be devised for the locomotive steam 
to do the work I even hope to make some impression on a 
London fog, discharging fiom hghtning-conducfrs or captive 
balloons carrying flames, but 1t1s premature to say anything about 
this matter yet I have, however, cleared a room of smoke very 
quickly with a small hand machine 

It will naturally stike you how closely allied these phenomena 
must be to the fact of popula science that ‘‘ thunder clears the 
air” Ozone is undoubtedly generated by the flashes, and may 
have a beneficial effect, but the ‘dust-coagulating and -expelling * 
power of the electricity has £ much more rapid effect, though it 
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aay not act till the cloud 1s discharged Considei a cloud elec- 
tified slightly, the mists and clouds in its vicinity begin to 
coagulate, and go on till laige crops are formed, which may be 
held up by electgical action, the diops dancing from one cloud to 
inothér and thus foiming the very dense thundei-cloud The 
coagulation of charged drops increases the potential, as Prof Tat 
points out, ungisat length—flash—the cloud 1s discharged and 
"he large diops fall in a violent shower Moreover, the rapid 
excursion to and éro of the drops may easily have caused them to 
evaporate so fast asgto fieeze, and hence we may get hail 

While the cloud was el&uified, 1t acted inductively on the 
earth underneath, diawing up an opposite charge from all points, 
and thus electufyig the atmosphere When the discharge 
occurs thus atmospheric electeficatidh engages with the earth, 
clearing the au between, and poses the dust and germs on to 
all exposed surfaces In some such way also it may be that 
"thunder turns mill sour," and exerts other putiefactive ın- 
fluences on the bodies which receive the germs and dust from the 
air . 

But we are now no longer on safe and thoroughly explored 
terlitory I have allowed myself to found upon a basis of experi- 
mental fact a superstructure of practical application to the 
explanation of the phenomena of natme and to the uses of man 
The basis seems to nfe stiong enough to bea: most of the super- 
structure, but before being suie it will be necessary actually to 
put the methods into operation and to experiment on a very large 
scale I hope to do this when I can get to a suitable place of 
operation Liverpool fogs are poo. affans, and not worth clear- 
ing off Manchester fogs aie much bette: and more frequent, 
but there ıs nothing to beat the 1eal article as found in London, 
and ın London if possible I intend to rig up some large machines 
and to see what happens The underground railway also offers 
its suffocating muikiness as a most tempting field for experiment, 
and I «wish I were able already to tell you the actual result 
instead of being eonly in a position to indicate possibilities 
Whether anything comes of it practically o1 not, it is an ın- 
structive example Sf how the emallest and most unpromising 
beginnings may, if only follgeved up long enough, lead to 
suggestions fo: large practical applicatioe © When we began the 
investigation into the dust-free spaces found above warm bodies 
we wee ot only without expectation, but without hope or idea 
of any sort, that anything pract.cal was likely to come of it the 
phenomenon itself possessed 1ts own interest and charm 

And so it must ever be The devotee of pure science never 
has practical developments as h.s primary aim , often he not only 
does not know, but does not in the least cate, whether his re- 
searches will ever lead to any beneficial result In some minds 
this passive ignoring of the practical goes so far as to become 
active repulsion , so that gome singulaily biased minds will not 
engage 1n anything which seems likely to lead to practical use 
I regard this as anguior, and as the sign of a warped judgment, 
for afte: all man ıs to us the most important part of Nature, 
but the system woiks well nevertheless, and the division 
of labour accomplishes its object One man investigates 
Natuie impelled simply by his own gemus and because he feels 
he cannot help it ıt never occurs to him to give a 1eason for or 
to justify his pursuits Another subsequently utilises his results, 
and applies them to the benefit of the race Meanwhile, however, 
it may happen that the yet unapphed and unfruitful results 
evoke a sneer, and the question, ** Cui bono?” the only answer 
to which question seems to be No one 1s wise enough to tell 
beforehand what gigantic developments may ngt spung from the 
most insignificant fact 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —The following are the University and College lec- 
tures 1n natural science for the summer term — 

In the Physigal Department of the Museum Prof Clifton lec- 
Lures on the instruments and methods of measurement employed 
in optics, Mr Heaton lectures on problems in elementary 
physics , and practical instruction 1s given by the Professor and 
Messis Heaton and Walker At Christ Chuich Mr Baynes 
lectures on conduction of heat, and gives practical instiuction on 
the measurements of electricity and magnetism, at Balhol Mr 
paon lectures on elementary electiicity and magnetism 

In the Chemical Department of the Meum Dr Odling will 
hold an infoimal discussion on chemical constitution, Mr 
Fisher lectures on in rgamc and Dr Watts on organic 


chemisty At Christ Church Mr Harcourt lectures on quanti- 
tative analysis and Mr Veley on the ielation between the 
physical properties and the constitution of organic compounds 

In the Morphological Department of the Museum Prof 
Moseley lectures on the relations of the anthropoid apes and 
man, Mr S Hickson on the embryology of the chick, Mr 
Jackson on Osteological Types, Mr' Poulton on Descriptive 
Histology, Mr Morgan on Odontography, and Mr Barclay- 
Thompson on the Anatomy of the Sauropsida 

In the Physiological Department Prof Burdon-Sanderson lec- 
tures on the Chemical Processes of the Animal Body , at Mag- 
dalen Mr Yule lectures on Practical Physiology 

Prof Prestwich lectures on the Strata in the Neighbourhood 
of Oxford, and gives practical instruction 1n the field on the days 
following his lectures 

Prof Gilbert will give an introductory lecture on May 6, 
on the Sources of the Constituents of Plants—the Soul, the 
Atmosphere Dr Tylor lectures on the Development of Arts 
and Sciences 

Prof Pntchard concludes his course on the Planetary Theory, 
and wall give a public lecture on his recent journey to Egypt in 
order to measure the absorptive power of the atmosphere on the 
light of the stars 





SCIENTIFIC SERIALS 


American Fournal of Science, April —Recent explorations in 
the Wappinger Valley limestone of Duchess County, New York, 
by Prof Wilham B Dwight To the paper 1s appended a plate 
of the Wappinger Valley fossils —Descnption of the Kettle- 
Holes near Wood's Hall, Massachusetts, with map of the dis- 
trict showmg the positions and direction of the larger diameter 
ofthe Holes, by Prof B F Koons —Examination of Mr Alfred 
R Wallace’s modification of the physical theory of secular 
changes of climate (second paper), by Dr James Croll Here 
the question ıs studied from the physical standpoint, and it 1s 
argued that a geographical change in the crust of the earth 1s 
not necessary to remove the Antarctic 1ce —A contribution to 
the geology of Rhode Island (continued), by T Nelson Dale — 
On Mesozoic Dicotyledons (Angiosperms), by Lester F Ward 
—On the tourmaline and associated minerals of Auburn, Maine, 
by George F Kunz —On andalusite from Gorham, Mame, by 
the same author —On the white garnet from Wakefield, Canada, 
by the same author —Honzontal motions of small floating bodies 
in relftion to the validity of the postulates of the theory of 
capillarity, by John Le Conte —The pmncipal characters of 
American Juiassic Dinosaurs, Part vii, the order Theropod 
(with plates 8 to 14), by Prof O C Marsh —A new order of 
extinct Jurassic reptiles (Macelognatha), (one illustration, M 

evagans), by the same author 


THE first article in the Yournal of Botany for April ıs a mono- 
graph, by Dr Masters, on the singular **umbrella pine” of Japan, 
Sciadopitys verticillata The most important points which he 
brings out are that the true leaves of Secadopuys are the homo- 
logues of the true or primordial leaves of Przus, that the so- 
called ‘‘needles” of Sczadopetys, although occupying the same 
relative position as the leaves of Pius, are not necessarily mor- 
phologically homologous with them , and that the bracts of the 
cone of Sciadof:tys are homologous with the true leaves of that 
plant, and also with the bracts of Abietineze generally 


THE most important article in the Nuovo Giornale Botantco 
4tahano ior January 1884 1s one by Sig A Borzi, on a parasitic 
organism of a very low type which he finds in the crdinary 
cells of Sprvogyra crassa, and to which he gives tre name 
Protochytrium Spwogyre In its systematic position it dıs- 
plays, on the one hand, affinities with the Myxomycetes, on the 
other hand, with such genera of Chytridiacese as Worontna, 
Rozella, and Olpidiopsts The entire absence of a cell-nucleus 
identifies it, according to the author, with Klein’s family of 
Hydiomyxacee, Along with Monas, Vampyrella, Monadopsis, and 


Protomyxa, Its ordinary condition 1s that of a naked mass of 
protoplasm, endowed with amceboid movements, and Jiving on 
the chlorophyllaceous contents of the cells of the host, these 


plasmodia having the power of coalescing like myxamcebe , but 
it also has an encysted state, and 1n certain conditions propagates 
itself by the production of uniflagellate zoospores 


Rendtcont: del Reale Istituto Lombardo, March 6 —0bserva- 
tions made at Milan on the passage of the atmospheric waves 
produced by the Krakatoa eruption, by E G Schiaparelli —On 
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a sensible deviation observed in the plumE-line between Milan 
and Genoa, by E G Celoria —On a hitheizo neglected sulcus o1 
depression frequently occuring in the frontal bone of the human 
skull between the boss and the temporal eminence, by Prof G 
Zoja 

Mach 20 —Obiüuiy notice of the late Quintmo Sella, by 
Prof T Taramelh —Memon on Antonio Angeloni Barbiani and 
his hterary productions, by E B Prina —Biological notice of 
Alosa vulgaris and Salno carpio, mhabiting the Italian and sub- 
Alpine lakes, by P1of P Pavesi —On the complete integeis of 
some classes of partially derived equations ofany oider with two 
independent variants, by Prof G Pennacchietts —Note on the 
quantitative determination of alogenous bodies, by P Ritter- 
Zahony —On the two human parasites Asgutllula intestinalis 
and 4 stercoralis, by E C Golgi and A Monti —Absolute 
values of the magnetic elements ın Milan for the year 1883, by 
Di Ciro Chistom 


Rasta Scientifico-Industriale, March 15 —Note on Wiob- 
lewski's experimental studies on the liquidation of hydrogen — 
On the variation 1n the electric 1esistance of solid and pure me- 
tallic wires accoiding to the temperature, by Prof Angeld*Emo 
—On the pretended spontaneous combination of oxygen and 
hydrogen without increase of temperature effected by the exclu- 
sion of light, by L Ricciardi —On the migiation of Fuligula 
rufina and Erismatura leucocephala, Scop , by Dante Roster 


Att della R Accademia. der Lince, March 2—Report on 
Alfredo Capell’s monogzaph on the composition of the gioups of 
substitutions, by S Battaglin1 —Report on Prof G Bellonci’s 
memoir on blastopore and the primitive Lne of the vertebrates, 
by S Todaro —Remaiks on a group of curves of the fomth 
oider, by Fiancesco Brioschi —An expeimmental refutation of 
the hypothesis that every double link between carbon and carbon 
causes an inciease of molecula: iefiaction by a constant quantity, 
by Rodolfo Nasin1—On tke stiatification of the seipentine 
rocks in the Apennines, part1, by Torqaato Taramelli —Note 
on barometiic hypsometzy, by Aurelio Lugh 

March 16 —Obituary notice of the late Quintino Sella, by S 
Maggiorani —Meteorological observations at the Observatory of 
the Campidoglio during the months of Jaruary and February 

March 23 —On some unpublished and unknown works of 
Baitolomeo Marham, by Enrico Narducct —A chemical analysis 
of some brass and bronze objects found at the lacustrine station of 
Benaco, in Lombardy, by Luigi Pigoiim —Repoit on the anti- 
quities discovered in various parts of Italy duimg the mgnth of 
February 1884, by S Fuiorell: —On baiometric hypsometry, 
second note, by S Tacchini — Absolute values of the magnetic 
elements ın Rome for the yea: 1883, by S Tacchin: —On the 
stratification of the serpentine rocks ın the Apennines, part n , 
by Torquato Taiamelh, 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, April 3—‘‘Spectroscopic Studies on 
Gaseous Explosions ” By Professors Liveing and Dewar 

Having occasion to observe the spectrum of the flash of a 
mixture of hydiogen and oxygen fired in a Cavendish eudio- 
meter, the authors were struck by the brightness, not only of the 
ubiquitous yellow sodium line, but of the blue calcium hne and 
the orange and gieen bands of lime, as well as of other limes 
which were not identified The eudiometei being at first clean 
and dry, the calcium must be derived either from the glass or 
from some spray of the water over which the gases with which 
the eudiometer was filled had been confined It seemed incred- 
ible that the momentary flash should detach and light up lime 
from the glass, but subsequent observations have pointed to that 
conclusion Experiments were subsequently made on the flash 
of the combining gases mclosed ın an iron tube, half an inch in 
diameter and about three feet long, closed at one end "with a 
plate of quartz, held ın its place by a screw-cfp and made tight 
by leaden washers 

The tube was placed so that its axis might be in line with the 
axis of the collimator of a spectioscope, and the flash observed 
as 1t travelled along the tube 

It was seen at once that moie lines made their appearance in 
the iron tube than 1n the glass vessel, and one conspicuous line 
in the green was identified in position with the E line of the 
solar spectrum Several other lines weie identified with lines of 
1ron by comparison with an electric spark between 1ron electrodes 


———————— eee 


Theie could be no doubt that the flash in an non tube gat 
several of the spectial lmes of non ‘The authors supposed th 
this must be due to particles of oxide shaken off the non by tl 
explosion, and proceeded to try the effect of mtroducing vario: 
substances in fine powder, and compounds, such as o*alate 
which wo ild give fine powders by then decomposition in the he 
of the flame Several intgresting obseivations wege made in th 
way When some ‘ithium carbonate was intioduced, not on 
were the 1ed, orange, and blue lines of lithiumgveiy brilliant, b 
the green line hardly lessso Aftei the lithium had once bet 
intioduced into the tube, the lth#m lines continued to mal 
then appearance even afte: the tube had been 1epeatedly washe 
When the lithium had been freshly put in, the red hne w 
observed to be much eapafided, iy much kroade: than the ln 
given by hthium in a Bunsen Wurner refiected into the shit f 
compaiison The light was dazzling unless the slit was ve 
nauow, and it was noticed that # the spak by which the g 
was fired was at the distant end of the tube, so that the flan 
travelled along the tube towards éhe slit, the® was a 1eversal 

the 1ed Lne , a fine daik line was plainly visible in the middle 

the band. When the spaik was at the end of the tube next tl 
sht, no reversal was ın general, seen Later observations showe 
that some other metallic limes might be reversed ın this way, ar 
photographs taken of the 1eversals © Theseobseivations with tl 
eye on the reversal of the red lithium line weie made with 
diffraction grating, and were repeated many times They sho 
that there are gradations of temperatuie in the flame, and th 
the fiont of the advancing wave of explosion 1s somewhat cool 
than the following pait The combination of the gases 1s not : 
instantaneous that the maximum temperature ıs reached at onc 
When some magnesia was put into the tube the continuo 
spectrum was very bight, but the iron lines were still bnghte 
No hne which could be identified as due to magnesium w: 
observed with certainty , there was only a doubtful appearan: 
of 6 With sodium, potassium, and bariam qarbonates, enly tt 
Imes usually seen wher salts of those metals are introduced into 
flame were noticed , but eye ebservations 9f this land are e 
tiemely trying, on account ofethe suddenness of the flash ar 
the shortness of its duration halium gave the usual gie 
line 

Subsequently the mrerio. of the tube was bored of so as 
piesent a smooth br.ght surface of iron, and the-non lines whx 
were conspicuous 1n the flash were noted 

For the purpose of identification the pointer ın the eye-pie 
was first placed on one of the strong iron hnes given by tl 
electiic discharge between iron electiodes, and then, the dischai 
being stopped but the field sufficiently illuminated, fhe eye w: 
fixed steadily on the pomter while the gas in the tube was e 
ploded In this way it was not difficgt to see whether any give 
line was very bright in the flash The lines thus identified we 
those having the wave-lengths about 5455& 5446, 5403, 539 
5371, 5327, 5269 (E), 5167 (44) These lines were all mar 
times observed 1n the way described, and as a rule were alwa: 
present m the flash Limes with wave-lengths about 5139 ar 
4352 were seen, and may possibly have been due to non, ar 
several move lines were seen occasionally, but were not so 1eg1 
larly seen that they could be well identified The lines A 49: 
and A 4919 weie specially looked foi, but neither of them coul 
be seen A gioup of blue lines were noticed, and were afte 
waids identified by photography, a method much less trying tha 
obseivations by eye To give intensity to the photographs te 
oretwelve flashes were usually taken in succession without ar 
shift of the instrument, so as to accumulate their effects in or 
photograph For identification the spark between iron electrod 
was also photographed, but with a shutter over the lower part : 
the slt, so that the image of the spark should occupy only tt 
upper part of the field 

Some sixty of the iron limes in the indigo, violet, and ulti: 
violet were thus photographed . 

As a rule no non lines above O make their appearance , in 
few plates T 1s visible, and ıt 1s possible that ofher lines may t 
obscured by the water spectrum, which always comes, out an 
extends from near s to below R Above T no line at all 
visible in any of the photographs, though the spaik lines come or 
strongly enough, and several of the strongest groups of on line 
both of spark and arc lines, are in the region beyond T 

Other experiments were made with explosions of carbonic oxic 
and oxygen, and w&b coal-gas and oxygen The explosions 
these gases were attended with much more continuous spectrum 
and the metallic lines were not always as well developed as the 
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Aere with hydrogen and oxygen, but on the whole there were as 
nany metallic hnes photogiaphed fiom the flashes of carbonic 
oxide as hom those of hydiogen 

When the tog tube was lined with copper foil, only one copper 
ine inthe visible spectrum, A 5105, was seen, and m the ultia- 
violet two Imes, A 3272 and A 3245 5 All thnee hnes were very 
iong, and tbe ttvo ultra-violet hnes fteiein some cases reversed 
These lines were also fiequently developed when no coppe: lmmg 
was in the tube probably from the biass of the small side 
ubes * 

Copper also gave a line inthe indigo, A 4281 about, decidedly 
‘ess 1eftangible than the copper line, A 4275, coincident apparently 
with the stiong edge of one of the bangs developed when a coppe1 
salt 1s held 1n a Bunsen puny 

A lining of copper which had been electio-plated with nickel 
leveloped only one nickel line, A 5476, in the visible part of the 
pectrum; but gave by photogfaphy twenty-five hnes in the ult:a- 
violet 

When copper wite electio-pfited with cobalt was put into the 
ube twenty-two cobalt hnes in the violet and beyond were 
photographed 

No other metal gave anything like the number of hnes, that 
were given by iron, mckel, and cobalt 

A liming of lead gate the lines A 4058, 3683, and 3639 strongly, 
ind these lines were fiequently developed, though less strongly, 
when there was no lead lining, the metal being without doubt 
lerived from the leaden washers used to make the ends of the 
tube air-tight 

A strnp of silver gave the lines A 3381 5 and 3278, and these 
unes were sometimes reversed No trace of the channelled 
spectrum of silver was developed even when silver oxalate was 
put into the tube, and furnished plenty of silver dust after the 
first explosion 

A magnesium wire about 2 millms thick and two-thirds the 
length df the tube save the d Imes very well , that ıs tosay 4, and 
5, were well developed, and 4, was also seen, but as the 1ron and 
magnesium components of 4, ate veiy close together, and the 
uon hine had been observed be&fre the introduction of the mag- 
nesium, 1t was not possible to say with certainty whether or not 
the magnesium line weie present too No other magnesium line 
sould be detected The blue flame line was carefully looked fon, 
but could not be seen The photogiaphs showed nore of the 
magnesium triplets 1n the ultra-violet, nor any trace of the strong 
line A 2852, which appears in the flame of buning magnesium, 
ind is yet more conspicuous m the ac when that metal 1s 
present 

Metallic Inanganese, intioducec into the tube 1n coarse powder, 
zave the group at wave length about 4029 with much intensity, 
wt no other manganese bye with certainty In the visible part 
of the spectrum the channellmgs in the gieen due to the oxide 
were visible e 

A ling of zinc produced no zinc hine, and zinc-dust gave only 
| very doubtfu 1photographic impression of the line a 3342 A 
trip of cadmium gave no line of that metal either ın the visible 
n in the ultra-violet part of the spectrum 

Tin, aluminium, bismuth, and antimony, also failed to produce 
. line of any of those substances, and so did mercury which was 
piead over copper foil made to lme the tube 

Thallium spiead as amalgam ovei the copper lining gave the 
ines A 3775 6, 3528 3 and 3517 8 

Chromium was intioduced as ammonium bichiomate, which of 
ourse left the oxide after the first explosion This gave the cho- 
nium lines with wave-lengths about 5208, 5205, 5204, 4289, 

274 5, 4253 5, very well and peisistently, also the hnes with 
vave-lengths about 3605, 3592 5, 3578 5 

Sodium salts (carbonate, chloride) developed the ultra-violet 
ne A 3301 , and potassium salts give the pair of lines about wave- 
ngth 3445 , but no more refiargible hne of either metal was 
epicted on the photogiaphs — Lithium carbonate gave, besides 
ie lines in the red, orange, green, and blue, the violet hne, 

4135 5, but rff moie refrangible line 

Photographs of a flame of mixed coal-gas and oxygen, in which 

n iron wire was burnt, show, as might be expected, the same 
‘on lanes as aie developed in the flash of the detonating gases, 
nd of the same relative mtensities These intensities are not 
wte the same 1elatively as they are in the arc spectrum. Thus 
1e lines A 3859, 3745, 3737, 3735, and 3719 come out in great 
Rength, much stronger than the lines A 3649, 3631, 3618, which 
ie remarkably strong 1n the arc ° 

German-silver wire, bur@t in the flame of coal-gas and oxygen, 

* 


| gave the same nickel lines as were given by nickel in the de- 


tonating gases, as well as those of copper and lead 

Coppe: wie gave, besides the lines A 3272, 3245 5, n set of 
bands 1n the blue, which correspond with those given by copper 
salts ın flames, and aie probably due to the oxide 

The greater part of the lines observed ın the flames of the ex- 
ploding gases have been observed by the authors to be 1eversed 
when the seveial metals were introduced into the arc 1n a crucible 
of hme oi magnesia , which 1s quite in accord with the supposi- 
tion that the metals experimented on are volatile, and emit as 
well as absorb these particular rays, at temperatures lower than 
that of the arc 

That non 1s volatile at a temperatme below the fusing point of 
platnum, which is about 1700° C, has been pomted out by 
Watts (Z4. Mae , vol xlv p 86), who observed ın the flame 
of a Bessemer converter almost all the green and blue limes of 
non which we have seen in the exploding gases, besides one or 
two lines which we have not obseived or identified Having 
regaid to this volatility of iron, 1t does not seem so surprising 
that non lines should be observed accompanying those of hydro- 
gen t&'great heights in the sun’s atmosphere as that they should 
not be always seen there 

Copeland (Copernicus, December, 1882) observed in the 
spectium of the great comet of 1882 four lines nearly identical 
with fom of the green lines of iron seen 1n the detonating gas 

It 1s remarkable that such volatile metals as mercury, zinc, 
and cadmium shoald give no lines ın the flame of the exploding 
gases 

The absence of any metallic lines moie refrangible than T in 
the flame of the exploding gases may be ın part due to a falling 
off in the sensibility of the photographic plates for ght of shorter 
wave-lengths , but as the spaik lines of iron seem to be quite as 
strongly depicted on the plates in regions of the spectrum far 
above T as they are in the regions below, want of sensitiveness 
m the plates cannot be the only reason for the absence of 
higher lines, but probably the emussive powei of the metals 
foi these lines ıs feeble at the comparatively low temperature 
of the flame 

Gouy (Coup R, 1877, p 232), usmg a modification of 
Bunsen’s burner fed with gas mixed with spiay of metallic 
salts, observed at the point of the mne: green flame three or 
fom non limes which have not been observed in the flame of 
the detonating gas, the lines 4, and ô, of magnesium, two 
cobalt lines in the blue which aie not seen in the detonating 
gas, one line of zinc, and one of cadmium, and the two strong 
green iays of silver Can the appearance of these rays under 
these circumstances imply that the temperature of the inner 
green cone of a Bunsen buiner, when the proportion of air to 
coal-gas 1s near the exploding point, 1s higher than that of the 
explosion of hydrogen and oxygen? 

The interesting theoretical questions which are suggested by 
the facts recorded in this paper the authors leave for further 
discussion 


Linnean Society, April 17 —Alfred W Bennett, M A , m the 
chan —Messrs R Lloyd Patterson and Benjamin Lomax were 
elected Fellows —Dr J Poland exhibited under the microscope 
a series of preparations, stained by reagents, ilustratng the 
Baculus of anthrax of man He remaiked on the severely fatal 
character of the malady, not only in this country but on the 
Continent and certain places abroad The Bacz//us-spoies were 
in many mstances doubtless conveyed ın the dried skims and 
hides imported from abroad, and under favourable conditions 
1noculated those handling the dried hides, &c , the germs deve- 
veloping in the usual manner of the low vegetable organisms 
—Dr R C A Pnor drew attention to specimens of Draba 
ewoides obtained from Pennard Castle, Swansea, said to be 
the only locality where this plant grows wild in England — 
The ninth contribution to the oinithology of New Guinea, 
by Mr R Bowdler Shaipe, was read, and it dealt with 
some few birds qbtamed by Mr A Goldie ın the Astrolabe 
Mountains —-A paper was read by the Rev J M Crombie on 
the algo-hchen-fungal hypothesis The autho. gave a bnef 
sketch of the hypothesis as enunciated by Schwendenes$ Bonet, 
and others, noticing the various arguments and illustrations which 
had been adduced m its support He then discussed the result 
which had been obtained from expeiiments m lichen-culture, 
whether from the spore or by synthesis—observing tha, m both 
cases these were confessedly but small, owing to the very great 
difficulty of cultivating beyond a rud:mentary stage except under 


: tie same atmospherical conditions im which they grow m 


NATURE 


[April 24 1884 





616 
nature Two fatal objections he said might be taken to th 
theory '(i) the one having reference to the very peculia. 


nature of the parasit.sm 1t assumed, and the othe: (2) to the 
fact that notwithstandmg a similarity of appearance there 
were in reality no true fungal-mycelia nor true algal-colomies 1n 
hchens As to any direct genetic or any indirect parasitical 
connection between the gonidia of lichens and the hyphal 
filament, 1t was further pomted out that none such existed, but 
that on tracing the evolution of the thallus from the,germinating 
spore, it ıs seen that the gonidia onginate m the cellules of the 
first parenchymatous tissue formed upon the hypothallus, and 
that subsequently through the 1esoiption of the lowe: portion of 
the cortical stratum they became free, and constituted the thin 
gonidial stratum Where seen lying amongst the medullary 
hyphe they are often attached to these, not as the result of any 
copulation, but by means of the lichenin which peimeates the 
whole thallus The ongin of the gonidia and their relation zo 
the rest of the lichen thallus, the author stated in conclusion, 
thus belonged to the very elements of morphological botany — 
There followed a note on a remarkable vanation in the,leaf of 
Banksia marginata observed by Mr J G Otto Tepper in South 
Australia , and he questions whether this might not be regaided 
as the spontaneous production of a new vanety or species or the 
remnant of an extinct form —Mr R A Rolfe then discouised 
on Ayalocalyx, a new genus of Tuneraceæ from Madagascar 
According to Dr J Uiban (the latest authonty) the order con- 
sists of five genera and eighty-three species distiibuted in America 
from North Carolina and Mexico to the Argentine Republic, and 
in Africa fiom Abyss.nia to Mozambique and the Cape of Gocd 
Hope, while outheis are found m the islands of Zanzibar and 
Rodnguez The unique example now added was obtained by 
Dr C Rutenberg on Nossi-bé, a small island on the noith-west 
of Madagascar Its peculiarities incline Mr Rolfe to regaid it 
as the type of a new genus with a position between Mathu wa 
and Turnera, its most remarkable characte: being its"glassy 
transparent calyx totally destitute of chlorophyll 


Chemical Society, Api 17 —Dr Peikhm, FRS, pie- 
sident, n the char —A ballot was held, and the following 
gentlemen were elected Fellows —W D Borland, J C Bose, 
W D Crombie, A F Dimmock, H G Greenish, W J Grey, 
J Gaskell, J] W Pratt, A G Perkin, W H Perkin (jun ), 
G H Wainwnght —The followmg papers were read —On the 
influence of 1ncombustible diluents on the illuminating power of 
ethylene, by P F Frankland Mixture of ethylene with car- 
bonic anhydride, nitrogen, aqueous vapour, and air, have a lower 
illuminating power than pure ethylene Mixtures with oxygen 
have a greater illuminating power than pure ethylene , carbonic 
anhydride ıs the most and ar the least preyudicidl to the illunn- 
nating power —On trichloropyrogailol, by C S S Websters 
The author has prepared mairogallol by the method of Stenhouse 
and Groves He finds that the reaction can be separated into 
two stages, in the first of which trichloropyrogallol is formed 
Its reactions are identical with tribromopyrogallol The author 
confirms the statements of Stenhouse and Groves in almost every 
particular —The synthesis of galena by means of thiocarbamide, 
by J Emerson Reynolds The author has succeeded in coating 
glass vessels, brass tubes, &c , with a nitrous galenoid coating, 
by the decomposition of an alkaline solution of lead tartrate with 
sulphur urea —On the analysis of Woodall Spa, by W T 
Wnght This spring contains a large amount of bromine (49 7 
parts per million) and iodine (5 21 per million) , 1t 15 much richer 
in these elements than any other sprmg in this countiy —On the 
critical temperature of heptane, by T E Thorpe and A W 
Ruckei By calculation ıt 1s found to be about 281° 


SYDNEY 


Linnean Society of New South Wales, February 27 — 
The following papers were read —Monograph of the Australian 
sponges, by R von Lendenfeld, Ph D , part*r This paper 1s 
Introductory to a monograph upon the Australian sponges, large 
mafgrialgfor which have already been accumulated by the author, 
partly from hus own collections, and partly from those in the 
Museums of Christchurch and Dunedm, New Zealand, and of 
Adelaide, South Australia The real investigation of this branch 
of the Coelenterata may be said to begin with the work of Grant, 
1826, f have rien to a new and much higher level under 
Schulze, 1875-1881, and to have been continued by Lollas, 
Keller, Vosmaer, Marshall, the author, and others, with con. 
tinually increasing success up to the present time A sufficien, 

e 


account of the bibliogiaphy of the Spongida 1s presented in th 
paper to enable those interested to find any desired informatio 
upon the subject, a matter of no small difficulty at present —Th 
Seyphomeduse of the southern hemisphere, by Re von Lengenfek 
PhD, part i ‘The Seyphomeduse ov ‘‘jelly-fish” appear | 
be more numerous in the southern than in the northern hem 
sphere Of the 210 kno*fn species, 104 have already been foun 
in the former, and as the animals of that hemisphere are ne 
nearly so well known as those of the northefn, the numbei « 
southern species must doubtless begmuch gi@ate: than -hat mer 
tioned Only twenty-six of the Ioq southern species are Au 
tralian, but this appaient poverty of the Medusz of cur shore 
1s due to the hmited invegtigation that has been made In th 
paper all the species of this hengfsphere a1eedescribed —Notice 
of some new fishes by William Macleay, FLS Fon 
species are here described Two of them, Platycephelus long, 
spinus and Urolophus bucculentus were taken in the tiawl in dee 
watei outside the Heads of Poit Jackson he third, Petroscirt: 
wulsont, was found by Mr J Wilson at the North Shore 
and the fomth, Athirinosoma jameson, was a small freshwate 
fish fiom the Bamei, one of the head wateis of the Biisban 
River —On the improvement effected by the Australian climate 
soil, and culture on the Meimo sheep, by P N Trebeck 1 
this paper Mi Tiebeck traces the ane Be and improvemen 
whch wool has undeigone in Australia since the first mtroduc 
tion cf German and Silesian sheep Samples of the wool of a) 
the periods and flochs alluded to were exhibited Mr Trebec 
concludes his pape by stating hus opinion that the whole of tb 
countiy on ow western watershed was eminently suitable foi th 
Meno sheep, and that we only required the fostermg assistance 
of an intelligent Goveinment to keep m the front ranks of th 
wool pioducing countries of the world 
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has accomplished 1t with considerable success ''—77/es facsimiles of views, and each division of the suburbs has a reprodución of 

Rocque’s well-known map The whole thing :s done so well that the bcok 

4 a Soo shieh Sw be neglected be any student of London history "— will undoubtedly serse as 1 primer for those who take up the study of the 
cademy (Henry eatley) antiquities of our greatest city ? —Athenwum 

* Extensive eiudition and sound judgment are found in combination with 1 “Mi W J Lofte hrs completed ^ difficult and much wanted task with 





most attractive and entertaining sty le "—ZZ£ustr ated London News(G A S) great success His ‘History of Londun’ will take rank as ^ chissic No 
one who 1s competent to judge will lay down the bock without 1 feeling of 
“Mr Loftie’s ‘ History of London’ isa thorough and scholarly piece of | admiration. for the fullness and thoroughness of its author Mi Loftie his 
work Mr Lottie has carefully brought tegether all that is known cf the | read widely and assimilated closely The maps and illustrations that 
hictory of London, and has set ıt before the reade: ina clearand attractive | accompany the text are clear and accurate The literiry style ıs terse and 
form ?—Conteniporary Revit simple, and Mr Loftie 15 particularly happy in his comprehensi e su veys and 
x reviews of particular periods The history of Londonis lugely the history of 
‘Fhe most compete and masterly book of the kand that has recently come | England, and at is a history, and not à work of gossip which Mr Loftie has 
before us "— Brztzsh Quarterly Review now given us "—IVo; id ` 


é e t Ed 
: NORTH AMERICA. 
(STANFORD'S COMPENDIUM OF GEOGRAPHY AND TRAVEL.) 
e Part I. THE UNITED STATES. 
By Prof F. V HAYDEN, Zate Chief of the United States Geologica? Sw vey 
Part II. THE DOMINION OF CANADA AND NEWFOUNDLAND. - 
By Prof A R C SELWYN, F R.S, Directo of the Geological Survey of Canada 


Luge Post 8vo, with Maps and Illustrations, cloth, 215 


“A m@e complete and detuled account of the geography of North | “The publisher is to be congiatulated on the success which has hitherto 
America than is to be met with 1n any other single volume ?—7 aes attended his plan The four previous volumes have maintained a creditable 

‘A volume of exceptional authority, while the popular style ın which it level, and the present one 1s quite equal to any of its predecessors No more 
1s throughout compiled mas it interesting as well as useful Maps and | competent edators could have been found than the duectois of thc United 
illustrations abound Our r€aders are chiefly concerned in Canada, and we | States and Caaadian Geological Surseys In 636 pages a capital outline 
1s given of the geography, natural history, government, and. social polity of 
the New World, and what information the text fails to supply the forty eight 
woodcuts and sixteen admirable maps go fartofurn sh — Inbrief though there 
are numerous works on Amernca, some more pretentious and manyl'more 
elaborate, there ts none which affords a faner idea of the continent thar the 
present compact manual ”’—Acadeuzy (Robeit Brown) 


can with satety recommend them, not only to read this bool, but to keep i? 
by them for refers&ce The rapidly increasing mteiest tahen in Canada 
causes any one at all acquainted with that country to be again and again 
questioned upon all manner cf points Our own * Letters to the Editor’ are, 
week by week, evidence of the variety of questions asked on this subject, 
and it 15 not too much to say that Mr Stanford’s * North America’ is really 
^ conpendtum of information In view of the visitto Canada next year of “This long chapter (thirty-five pages) contuns the best geneial 
the British Association, we shall shortly reproduce what Prof Selwyn has ^ notice of Canadian climate which we hie yet seen "—/[fezeorological 
to say to ‘visitors ! ”—Canadian Gazette Magazine 


THE ORKNEYS AND SHETLAND: Ther Past and Present State 


By JOHN R. TUDOR (“OLD WICK”) of the eld 
With Chapters on the Geology, by BENJAMIN N PEACH, FRSE,FGS, and JOHN HORNE, FRSE, FGS, 
Notes on the Flora of the Orkneys, by WILLIAM IRVINE FORTESCUE, and Notes on the Flora of Shetland, by 
PETER'WHITE,LRCSE Lage Post 8vo, with Maps and numerous Illustiations, cloth, 2157 


“The greatest home novelty of all the year With its maps and * Mr Tudor has taken much trouble both to be Accurate ind to present 
illustrations 1t 1s prob» bly the best book on the subject to be had ”’—T umes his facts in 1 clear and attractive manner He has been particularly successful 

‘Taking the volume as a whole, 1t would be difficult to find another section in his chapters on history, for which he has gone to the original sources and 
of the British Isles to which greater justice has been done than 1s done to to the most authoritative writers by whom they hive been discussed 
Orkney and Shetland in this solid and handsome volume Jt ıs not a mere Notes on the geology and flora of Orkney and Shetland are contributed to 
handbook for tourists it is something higher in its 11m, and better m its the volume by competent wniteis, and Mr Tudor himself has much to say 
^ccomplshment It is® work of great and enduring value to the student of | about the physical features of the islands, ind the character and pursuits of 
archxoiogy, ethnology, and social development ”—Scefswran the islanders "—S¢ James s Gazette 


THE SEA FISHERIES OF GREAT BRITAIN AND IRELAND: 


An Account of the Practical Working of the various Fisheries around the Buitish Islands, with 
Ilustiat»ons and Descriptions of the Boats, Nets, and other Gear in Use 
- By EDMUND W H HOLDSWORTH, FLS,FZS, &c, 
Late Secietary to the Royal Sea Fisheries Comnussion, and Author of “ Deep-Sea Fishing and Fishing Boats” 
me 6 Post 8vo, cloth, 35 64 e 


“Tt may be safely recommended to those who are desirous cf having in a hardy forma reliable account of the Biitish. fisheries, and the modes of capture 
adopted by the fishermen &—reid 


*bonpox EDWARD STANFORD, 55, CHaRING Cross, SW 
e 
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CRUISE OF THE ALEBT:.' 


Four Years in Patagonian, Poynegian, and Mascarene Waters [1878—82]. 


By R. W. COPPINGER, MD, Staf Surgeon on Board HMS “Alert” 


Illustrated with 16 I'ull-Page Plates and several Woodcuts from Sketches by the Author and Mr F North, RN  Imperml 8vo, cloth extra, ers 

“The importance of the 4/er#’s survey rg operations can hardly be overrited Dr Coppinger tells us plainly at the outset thet his main object 1s 
to g ve an account of the principal points of interest which came under his observation asa ratarahst He 1s% close and accurate observ er, and what he has 
to siy is not only worth hearing, but is so sa d that one finds a pleasure in listen ng He has doze much towards clearng up several vexed questions as to 
the habits of petrels, albatrosses, and other sea-birds , and his descriptions of the structure and products of the islands of the Pacific and Indian Oceans are 
both interesting anc valuable lhus vinot s cicumstances combine to make this hardsome volume promirently interesting among modern books of 
travel ‘there are «ome good illustrations and altogether the “ Cruise of the Alert’ forms an important addi: on to our knowledge of Patagoman and 
Polynesian waters *—Lrecr G T TEwPLF in the Avademy, October 20 “This book 1s a model of its class ""—Gzaf/tie, October 18 


EVOLUTION AND NATURAL THEOLOGY. 


By F W KIRBY, Bntish Museum Crown 8vo, cloth, 45 6d [This day 
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By BERNARD H Becker With Illustiations by A Morrow 
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By J H SHORTHOUSE, Atitho: of *'John Inglesant ’ 


GYSTERS AND THE OYSTER QUESTION (Concluded ) 
By Professor T H HuxrEv, PRS With Illustration by J Coowzs 


THE ARMOURER'S PRENTICES 
By CHARLOTTE M YonGe Chapters IIT , IV , and V 
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NORTH BRITISH AGRICULTURIST, 


| 

| 

| the only Agncultural Journal ın Scotland, circulates extensively among 
Landowners, Farmers, Residert Agents, and others interested in the 
management of land throughout the United Kingdom 

The AGRICULTURIST is published every We@nesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week . 

The special attention of Land Agents is directed to the AGRICULTURIST 
as id the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first class medium for reaching that Class 

Price 34 By post 342 Annual Subscription, payable in advance, 14s 
noe am High St , Edinburgh, and 145, Queen Victoria St London, 


Money Orders payable to Gharles Ardefson, Jun , Edinburgh 
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. ú n LIGHTNING CONDUCTORS. 
S U B SCRI PT I O N S TO NAT U RE i Experience, accumulated since the time of Benjamin Frankhn, proves 
s d conclusively that a Conductor made of Copper ot adequate size is the best 
. Yeafly Ri tee! e Selo en ae, cer 422 729. .:0 of all appliances for the protection of every description of building from the 
Half-yearly o cec jo. ANG destructive effects of lightning 


Quaierly ny 55.5. 7 6 WiIEW ACER L Co.: S 


To the United States, the Continent, and all places 


PATENT 
within the Postal Union — 
. s d COPPER LIGHTNING CONDUCTOR, 
Yearly NCEP Owe a? Se. el Ve ce ig 30 6 As applied to all hinds of Buildings and Shipping in all parts of the world 
Half-yearly 855 5] 25 52. 5. 5. I5 6 with unvaryimng success, is the most Trustworthy, most Effective, and also 
ter! 8 o the Cheapest Conductor ever offered to the Public 
Quarter: Yo. ÉL It ıs simple in its application, no Insulators being required, and it costs 


only ONE SHILLING per Foot for the standard size, which insures safety 


z =, DITE in any storm 
CHARGES for ADVERTISEMENTS. R. S. NEWALL & CO., 
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Post Office Orders payable to MACMILLAN & CO. atent Lever Chronograph Centre Second Stop Watch. 
fs SP Has Lever Escapement Compensating Balance, Case 
OFFICE: 29, BEDFORD STREET, STRAND, W.C, cM and Dome both Sterling English Hall-marked Silver 
s q This splendid Watch 15 usually retailed at £6 6s , our 





price, free by post, £2 rss Warranted for Six, Years 
Our NEW ENGLISH LEVER, with Sterling Sil- 
ver Case, &c, £2 ros The GENEVA GENTLF. 
MAN'S Full-size Silver Watch, 175 62. LADYS 
SOLID GOLD WATCH free by post for 3os 
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CHEMICAL Society, at 8 —On the cum A py ede wie from > 
Nitric Acid D Divers —On some ompounds o henols wit mido- HILL CROSS EN 
Bases Gibson Dyson —Chemustry of Lacquer (Urushi) H Yoshida O88, COVENTRY 

Linnean Society, at 8 —Changes in the Fauna and Flora of New Zea- 
lande Dr S M Curl —On a Fossil Fruit from the London Clay J A CERTAIN 
Stykie Gardner —Origin of the Placentas in Alsıneæ G Lister 
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MATHEMATICA Society, at 8-9Symmedians and the Tripl cate-Ratio For BAD BREASTS, OLD WOUNDS, and SORES. If 


Circle Tucker —Symmetric Junctions and in. particular on certain 


Inverse Operators m connection*herewith , Capt P A Macmahon —On effectually rubbed on the Neck and Chest, 1f cures SORE 
a certam Envelope Prof Wolstenholme —On certain Results obtained 


by means of the Arguments of Points on a Plane Curve R A Roberts — | THROATS, BRONCHITIS, COUGHS and COLD 8; and for 
Third Paper on Frullaman Multiple Integrals Ib B Elhott GOUT, RHEUMATISM, and ail Skin Diseases ıt 1s unequalled, 


DEIN ERALOGY. 


CRYSTALLISATION EXTRAORDINARY. 


Mr. HENSON HAS JUST RECEIVED FROM JAPAN THE MOST MAGNIFICENT GROUP OF STIBNITE CRYSTALS 
EVER SEEN. Se i 









'Theie are about Yo Crystals, 30 of which are Termrmated, size fron 1 to 2} inches wide, 13 inches long , weight 
I50lbs The lrilliancy of the lustre, which resembles highly polished steel, the numerous modifications, and the 
enormous size of the Ciystals, make these the most 1emarkable case of Metallic Crystallisation ever recoided Mr. 
HENSON will be pleased to show this maivellous specimen to any person interested, at his address 


SAMUEL HENSON, 277, Strand, London 
(Opposite Norfolk St ) 


AER. VEY AND PE A ER, 


[By Appointment to the Royal Institution of Great Britam,] 
SUCCESSORS TO W. LADD & CO., 
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Award'of Merit, International Medical and Sanitary Congress @ Silver Medal, National Healfn Society, 1883 
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FERNS, A SPECIALITY. VOLUME XVI. CEN MOS): of the 


Having for many years devoted almost the whole of our attention to 


the cultivation of 
_ FERNS AND SELAGINELLAS, BWCYCLOP DIA 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- BRITA WIT ECA. 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes 
Our SPECIAL LISTS, issued at intervals during the year, giving extremely Féited by Prof. THOMAS SPENTER BAYNES LL.D 
" ^ wD, 
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FERN NURSERY, SALE, NEAR MANCHESTER. Frof. W ROBERTSOW SMITH, LL.D. 
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OPTICIANS, : MENSURALION Prof Wat THowso x 


MERCURY Prof Dirrmarand Dr D J Leecu E 
172 BROMPTON ROAD, SW. | MERGANSER Prof Atrrep New10* 
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MESOPOTAMIA Prof A Socin 


With Fixed Shits 30/- each = - 
* MESSIAH Prof W Rosertson SurruH, LL D 
With Adjustable Slits 40/- ,, METALLURGY Prof DITTMAR 
Copy of an Unsolicited Testrmomal from META rof DITTMAR 
JOHN SANFORD DYASON, Eso, FRGS,F.MS, | METAL ORS VJ B Ce ELD 
Membe: of Couzcil of Meteorological Society METASTASIO J A Syvwonps 


** Boscopet GARDENS, N W , September 19, 1883 METFOR Prof HuserrA Nrwrov, LL D 
“I HAVE been working with a Pocket Spectroscope, which I had of you, | METEOROLOGY A. BucHaN and Prof Batrour Strwart, LL D 
m the higher Alps—ın the vicirity of Monte Rosa and the Matterhorn—the | METHYL _ Prof DITTMAR 
Gemm: and other Alpine Passes ^ It has answered every purpóse in a most | METSU J A Crowe 
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MR. VILLIERS STUART, MP—EGYPT AFTER the WAR. Being Notes made dunrng 


a Tour of InspectiSu, including Experiences and Adventuies amongst the Natives, with Descriptions of their Homes and 
~  Cust8ms, to which aie added Notes of the latest Aichzological Discoveries and a Revised Account of the Funeial Canopy 
of an Egyptian Que@ Wath Coloured Illustrations and Woodcuts Royal 8vo 


SIR THEODORE MARTIN —MEMOIR ofe the LIFE of LORD LYNDHURST. 
Thiee Times Loid Chancelloi of England From Letters and Papers in possession of his Family With Portiaits Svo 


DR SCHLIEMANN —TROJA RESULTS of the LATEST RESEARCHES and DIS. 
COVERIES on the SITE of HOMER'S TROY, and m the HEROIC TUMULI and OTHER SITES made in the 
Yea 1882 , with a JOURNEY to the TROAD in 1881 With Notes by Piofessors SAYCE, MarnArry, Vircuow, and 
Karz BLIND, &c ` With Map and Illustiatons Medium Svo 


MR F L JAMES, F.RG.S—The WILD TRIBES of the SOUDAN An Account of 


‘Travel and Spo.t, chiefly in the BASE COUNTRY Being Personal Adventures dug Three Winters in the Soudan 
With Maps, 40 Illustrations executed in Ameiica, and 6 Etchings Medium 8vo 


PROFESSOR ROBERT -ORNSBY.—MEMOIRS of JAMES HOPE SCOTT, Q.C. (of 


* Abbotsford) With Selections fiom his Couespondence 2 vols 8vo 


REV. CANON COOK —The ORIGINS of LANGUAGE and RELIGION. Considered in 
Five Essays By the EDITOR of the * SPEAKER’S COMMENTARY" Svo 


SIR EDWARD COLEBROOKE, BART — LIFE of the HON MOUNTSTUART 
.sELPHINSTONE With Selections from his Conespondence and Papers With Plans 2 vols Svo 


PROFESSOR BREWER —The REIGN of HENRY VIII from his Accession till the 
Death of Wolsey Reviewed and Illustiated fiom Original Documents Edited by JAMES GAIRDNER, of the Recoid 
Office 2vols Svo (Published by peimission of the Lords Commissioners of HM Tieasuy ) 


SIR ,RICHARD TEMPLE, BART.—ORIENTAL EXPERIENCE a Selection of 


Essays and Addiesses delivered on varous occasions With Maps $vo 


MARTIN LU'RHER —The FIRST PRINCIPLES ‘of the REFORMATION ILLUS- 
TRATED ın hs THREE PRIMARY WORKS 6n Chustian Libeity, The Babyloman Captivity of the Chuich , 
Addiess @ the Nobility — Edited, with Theological and Hustouical Introductions, by HENRY WACE, DD, and 
PROFESSOR BUCHITEIM, King’s College, London Svo 


DEAN BURGON, B D.—The REVISION REVISED Thee Essays on (1) New Gieek Text 
(11) New English Version (I11) Westcott and Hoits Textual Theory Repiinted and enlarged fiom the Qua: ai Ty 
Review With a Reply to the Bishop of Gloucester, and a Diszeitation on I Timothy 11 16  8vo 


PROFESSOR MONIER WILLIAMS — RELIGIOUS THOUGHT and LIFE in 
INDIA An Account of the Religions of the Indian People, based on a Life's Study of then L'teratme Vol I Vediam, 
Brahminism, and Hinduism Svo 


MR T E SCRUTTON, M A—The LAWS of COPYRIGHT. An Examination of the 


Pimerples which should Regulate Literary and Artistic Property ın England and other Counties 8yo 


MR. WM ROBINSON, FL.S—The ENGLISH FLOWER GARDEN Its STYLE 
and POSITION Wath an Illustiated Dictionary of all the Plants used, and Duections foi then Culture and Airangement 
By various Writers — With numerous Illustrations Medium 8vo 


MR.A S MURRAY--The CONCLUDING VOLUME of the HISTORY of GREEK 
SCUI@TURE  Pheidias and his Successors With Illustrations Mediem Svo 


CAPT GILL —The RIVER of GOLDEN SAND A Naurative of & Journey through Chjna to 
Burmah An Abndged Edition, By E COLBORNE BABER With Memon and Introductoiy Essay, Dy COL H 
YULE, C.B With Poitiait, Map, and Ilustiations Post 8vo 


MR. CHAS BUXTON —NOTES of THOUGHT With a Biographical Notice by REV. J 
- LLEWELLYN DAVIES, M A, Second Edition Post Svo 55 . 
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A NEW INDUSTRY—CEYLON TEA 


THE most enteipuismg of the planters in the Island of Ceylon have 1ecen.ly turned their 

attention to growing Tea on then estates with the most gratifying 1esults 1 he quality ° 
produced supplies a need that has been uigently felt, viz a Tea possessing the flou of China Tea without its wgakness, and the 
tulness of Indian Tea without its astringency—in fact, these leas are almost exact countei parts of tfe old fashioned Kaisows 
and Souchongs of China so much appreciated by connoissems ın former years, ‘The cultivation 1s rapidly spreading, and, having 
auanged for supplies of the best qualities, we lose no time m advising the public of this new Tea distiict 


WRITE FOR CARRIAGE PAID 
SAMPLES. pone 1/ g t 3/ a pet Ts TO ALL: PARTS. 


ELLIS DAVIES & Oo. 44 Lord sr, LIVERPOOL. 














Ask your Stationer or Jewellei tor | Chased Mounts, and reserve cf 
Leads, 25 6¢ 42r Superb Twiste 
Spiral Pencil, very choice, 2s 64 
424 Double an (Magic) Spiral, 
with Ring for Watch Chain, 3s 

[aes Double Action (Magic) Spiral, 

424. plain, Engime-Lurned, or Engraved, 
3s 428 Double Action (Magic) 

425'Spmal, Black Enamelled Centre, 

land reserve of Leads, 3s 67 621 

Spiral Pencil and Shding Pen, 

Engme-Turned, with reserve of 

‚Leads, a useful Case, 4s 426 

621 Double Action (Magic) Spiral, richly 

Engraved, with reserve of Leads, 

4s 429 Telescopic and Shding Pen 

429 and Pencil, Engine-Turned 44 good 
massive Case, 5s 420 Double Ac- 

l tion Spiral Peneand Pencil, “when 

420 closed a half-turn to the right propels 

| gie Pen, Md der pn the ave 

^ d LS vay sends it back again, whilst 7 

Centre, 15 6d 436 Single Spiral, , Mi } Y turn to the left propels the 


A. H WOODWA8DS Ixy 
ALUMINIUM GOLD PENCIL 
CASES see that ye et them, 
and have no other : > J Trade 
Marks, “A H W ” ang ^r. L,’ 
are stamped on the pont ‘of .ach 
pencil, which be particu} i noting 4 9 
Lhe most presentable ans arable in 
the World, and the Best Value for 453 
money As well made as the most c 
expensive solid gold pencils Will 24 
stand the Gold lest Have taken 436 
theleadofallothers The followirg 
are the most popular kinds 41 
The Drawings ave One-third the 
actual sıze Full size Drawings 452 
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| Penal, whichis re-sheathed in pre- 
cisely the same manner as the Pen, 








































































































Turned, 25 452 Gentleman's Spiral, , 55 . 
with reserve ol eads, Engme- y l, hand; d 
Turned, 2s 417 Lady's Spral, — I XL WORKS, VITTORIA STREET, BIRMINGHAM The ou ee Desa Hd 


Black Enamelled Centre, richly, AND 10, OAT LANE, NOBLE STREET, LONDON, E.C 


ASTRONOMICAL TELESCOPES, 


FINEST POSSIBLE QUALITY. 


2]in Wray Lens, best mounting, &c , &c £5 o gun Wray Lens, best mounting, &c , &c £15 15 
2$in do do do 47 10 | 4in do do do. e £25 0 
gin do do. do. £12 10 | 4gin. do do. do £40 o 
THE STUDENT'S EQUATOREAL, with 3ł}.n lens, our own make, 3 Eyepieces, &c , Equatoreal Stand £12 12 O 
New Illustrated Catalogue, 3 stamps. 

THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit 1t to any 
telescope for Photographic Solar Spots, &c , complete 42 2 
“LE MERVEILLEUX " 4 plate, complete diy plate apparatus Al 
“LE MERITOIRE” 1 plate, complete dry plate apparatus, double using front, swing back, rach to focus, &c. &c — Z1 II 

THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tail board, and every recent 
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improvement . * í 220 
Illustrated Photo Catalogue 2 stamps | 
J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM* 
X RIGHTS" TOILET BATHROOM «ges 
| i & NURSERY. git 
j| TRADE MARK ON WRAPPERS & MI N vi 
iN TABLETS SAPO CA » ° 
ee] DETERGENSVitHOUT. rs 
. e j "P 
M E ao Í ye BILAL Jut) à 
aS Pp STLFFECTIVE IN SKIN DISEASES Zaver) i 
e ` B - 






3 SUITABLE FOP ALL CLIMATES 
& PROTECTS From INFECTIOUS DISEASES 


d Uns WV WRIGHT aO, onion, 
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Printed by R Cray, Sons, anp TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, ın the City of London, gad pubhshed by 
MACMILLAN AND Co, at the Office, 29 and 3o, Bedford Street, Covent Garden —TuvnspAv, November 1, 1883 
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* A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid gound 
Of Nature trusts the mind which buds for aye ”— WORDSWORTH 























No 732, VOL 29] THURSDAY, NOVEMBER 8, 1:883 [PRICE SIXPENCE 
Registered as a Newspaper at the General Post Office] [All Rights are Reserved 
F. E. BECKER & OO, Jos Published, 
MANUFACTURERS AND IMPORTERS OF HOW TO USE OUR EYE S, 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS AND 
*Pure and Commercial Chemicals, HOW TO PRESERVE THEM 
MICROSCOPIC REAGENTS &SUNDRIES, BY THE 
CHEMICAL BALANCES, SCABES, & WEIGHTS. AID OF SPECTACLES. 
7 Bae 
SOLE ALANIS TOR BY JOHN BROWNING, FR.AS. 
VOSS’S ELECTRICAL MACHINES 
AND With Thirty-seven Illustrations 


LANCELOT’S ACOUSTIC APPARATUS ; Price 1s , 1n cloth, te 6g 





CHATTO, AND WINDUS, Piccadilly, London, W. 
je And of all Booksellers 


F. E. BECKER & CO, Sent free for 15 or 15 64 by the Author, 
34 MAIDEN LANE, COVENT GARDEN, LoNDoN, W C. JOHN BROWNING, 63, Strand. 


Sb WEBE’ | STANDARD METEOROLOGICAL INSTRUMENTS 


Price Lists gost free on Application, 




















































































































































































































































































































































































































































































































CHESTS e 3 Ti 

OF = = AG NS 
iss 3 
PLATE HP 
X Pork ws: 
CUTLERY, Ei. Sa. Hi 
Bp keen. Tl di Less’ 
COMPLETELY i [Im |] SSSR 
H--T puis] aQiiihis 
FITTED. - ENNE 
—— BsSr Eas 
RS Lees 
All Sizes in Stock. SSeS ESS 
= ETS s gs 
SPECIAL i Thea 
DETAILED LIST a tye 

FREE. B ages 

= PrE NEGRETTI & ZAMBRA, , 
OXFORD STREET, WEST END, AND Opticians and Scientific Instrument Makers 
Š BUILDINGS, CITY To Her MAJESTY THE QUEEN, 
EHE BO ONDON. ] , HOLBORN VIADUCT, 


JANUFACTORY—The Royal Plate and Cutlery Works SHEFFIELD | 45, CORNHILL, & @2, REGENT STREET,“ LONDON, 








MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy 


Catalogues post free and gratts on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 485, Tollington Road, Holloway London, N 


UNIVERSITY COLLEGE, 
LIVERPOOL 


Applications are invited for the CHAIR of MATHEMATICS The 
Stipend of the Professor will be £375 per Annum, together with two-thirds 
of the Fees of Studen s, the total Stiperd teing guaranteed not to fall short 
of £400 per Annum The Professor will be required to commence his duties 
on JANUARY 7, 1884 —Applicatrons, with Testimonials, to be forwarded 
to the REGISTRAR cn cr befcre DECEMBER 1 


FOR SALE — Remington Type-Writer, 
guaranteed ın thorough working crder, cist £2r price A10, also 
ea a Microsc pe, cost £18, price £10 ros —“ S,” 96, J gmbeth 

cad 7 


HOME TUITION —STUDENTS desiring 
Instruction ın Mathematics can be attended at their own houses by 
a High Wrangler, MA ‘Inn Coll, on very reasomitle terms —X, 
5o, Coningham Road, SFepherd's Bush, W 














ECONOMICAL EDUCATION for SONS 


of GENTLEMEN, at SCHC RNE COLLEGE, near Winslow Terms 
for young boys Thirty Guineas per Annum, reduced for Brothers, 
Orphans, &c Parental Reference as to Dict, Care, Teaching, and 
General Efficiency and Comfort Address, Rev Dr JAMES 


BOOKS (Second-hand, Miscellaneous), Re- 
mainders, &c —C HERBERT, English and Foreign Bookseller, 6o, 
Goswell Road, Londcn, E C Catalogue free on receipt of Two 
Stamps Librar es, Old Books, ard Parchment purchased 


MUSEUM SPECIMENS. 


Just received from West Indies a Collection of 
SPONGES, CORALS, SHELLS, GORGONIAS, AND 
SEA FANS, &c 
Also some good Specimens of SHARK SKINS 
Can be seen upcn application 
Orders taken for SPECIMENS of NATURAL HISTORY, BARKS, 
DRUGS, Sc, &e List of Drugs upon application 

THOMAS CHRISTY & CO, 
155, FENCHURCH STREET, LONDON, EC 
Introducers of New Plants, Seeds, and Drugs 











DIAMONDS IN MATRIX. 
R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones ın all Colours 
Precious Stones valued and bought 
12, FRITH STREET, SOHO, W 


MICRO-PETROLOGY. 


A large series of Rock Sections, cempnsing Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Lipante, Napoleonre, Nephelemte, Obsidian, Perthite, Piknte, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyohte, Schorhte, Syenite, 
Tachylite, Trachyte, &c, 1s 62 and 2s each Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


& 
° THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, we 


THE STUDENT'S STANDARD COLLECTIONS 
MINERALS, FOSSILS, OR ROCKS 


Illustrating any Author's Work at a Uniform Price for any Combination of 
Specimens 














5o Characteristic Specimens £o 105 of m Mahogany Cabinet £o 125 62 
reo do do I0 0 do do 150 
150 do do 110 o do do 176 
200 do do 200 do do 210 o 
goo? d? do 400 do do 500 
400 do do 600 do do 710 0 
500 o do 10 0 0 


do do 8 o do 
THOMAS J DOWNING, Geologist, &c, 
48, WHISKIN STREET, LONDON, E C (over Quarter of a Century) 
e Lists cn application 


WANTED.—NATURE, No. 725, with or 
without Plate —Address Publi hers of NATURE, 29, Bedford Street, 
Strand, wc 
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| LIVING SPECIMENS FOR THE MICROSCOPE: 


[JVov. 8, 1883 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM 
1 B has last week sent to his subscribers Conochilus Wlvox, withedraw- 
ing and description He has also sent out Lucernaria auricula, Spirorbis 
navtioides, Argulus foliaceus, Spongilla fluviatilis, Melicerta ringens, Flos 
culana cornuta, Glass Larva, &e . 
Weekly Announcements will be made in this place of Ciganisms T B 
Js supplying » 
Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes tn course of S1% Meoeths for Sffüscription of £x 18 , 
or Twelve Tubes for 10s 6d 
Portfolio of Drawings, Nine Parts, 15. each 


PROFESSORS of BIQLOGY supplied witt 


all Specimens by 
E WADE WILTON, SEM Villas, Leeds 


WHICH WATCH? WHY! 
THE WEW z 
Patent Lever Chronograph Centre Second Stop Watch 


Has Lever Escapement Compensating Balance, Cas 
and Dome both Sterling Enghsh Hall-marked Silver 
This splendid Watch 1s usually retailed at £6 6s , ou 
price, free by pest, £2 15s _ Warranted for S x Years 

Our NEW ENGLISH LEVER, with Sterling Sr 
ver Case, &c, 42 ros The GENEVA GENTLE 
MAN'S Ful*-size Silver Watch, 17s 6¢ LADY’ 
SOLID GOLD WATCH free by post for 3os 

Jewellery of every descr ption and quality sent fre 

from CHRONOGRAPH WATCH COMPANY, 
HILL CROS, COVENTRY 


PRICE SIXPENCE. 
THE SCIENCE MONTHLY 


ILLUSTRATED 
Contents of No 1, November, now ready — - 
The NOVEMBER SIAR-SHOWLR (/Uustrate@) . 
SOLIE HISTORICAL FLOODS 
HOW THE TEETH ARE SEL QN EDGE My W ACKROYD 
J A WESTWOOD OLIVER 


INSECT DEPREDAIORS B 

(Uhustrated ) e 

FOSESIRY at HOME aed ABROAD By J CROUMBIE BROWN 

WEATHER LORE 

LEADERS of SCIENCE—Sir G B AIRY (With Portrait? 

AMALEUR ASTRONOMY By Rev T E ESPIN, RAS 

Ine LEONIDS ByW F DENNING,FRAS 

OBSERVING CLOUDS By the Hon R ABERCROMBY, FM $ 
(lltustrated ) 

OZONX TESTS 

MICRGSCOPY ByG E DAVIS, FR MS 

Tne NATURAL FOOD of MAN By T L NICHOLS, MAD 

ILLUSTRATIONS of the THEORY of CHANCE By G W VO? 
TUNZELMANN, B Sc 

Tne LIBRARY—TOPICS of the TIME-TABLE TALK—SUMMAR'! 
of NEWS— The OBSERVALORY=The LABORATORY — Th 
MUSEUM—CONTRIBUTORS’ COLUMN—CHESS, &c 

London DAVID BOGUE 3, St Martin’s Place, 24 C E W ALLEN 

4, Ave Maria Lane, E C 


And of all Newsagents and Booksellers 

















Now Ready, Price 5s 


THE JOURNAL OF THE ANTHROPO 


LOGICAL INSTITUTE of GREAT BRITAIN and IRELANT 
November, 1883 Vol XIII No 2, 118 pages, with 2 Plates, contain 
Papers by Mr Frederic Bonney, Lieut -Col H Godwin-Auster 
Admiral F S Tremlett Mr C Stanland Wake, Major H W  F'eilder 
the Rev James Sioree, Mr A W Howitt, Prof A H Keane, an 
Mr H H Howorth 

Q,IRUBNER & CO , Ludgate Hill 





On the ist of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James BRITTEN, F L S , British Museum 
CoxTrzgN7s —Origial Articles by leading Botanists —Extracts, an 
No-ices of Books and Memoirs —Articles in Journals —Botanical News - 
Proceedines of Societies e 
Price rs 3d Subscription for One Year, payable in advance, 125 


London WEST, NEWMAN, & CO, 54, Hattdh Garden, E C 
GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every nece 

sary for the Study, Preservation, and Display of Specimens in Museums, & 
STUDENTS' COLLECTIONS—SPECIAL 

Mew Lists of Collections, Cabinets, Books, Sections of Rocks and Minera 

for Microscope free on gpplication of E 
JA ESR GREGORY, 
Extensive Geological Stores, 
18, CHARLOTTE STREET, FITZRQY SQUARE, LONDON 
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* WADHAM COLLEGE, OXFORD. 


in the Election of Scholars on THURSDAY, D cember 6 one Scholar- 
ship will be given, if a suficientl$ qualified Candidate shall offer himself, 
for Natural Science 

Cangidates mu not have exceeded nizefeen years of age on the day of 
Election 

The value of the Scholarships is £80 a year, zclusrve of rooms and of all 
allowances — lgey-are tenable in the fir t ingtance for fws years, but in the 
case of all Scholars whose conduct and industry are satisfactory this term 
will be prolonged to four years, to which for special reasons a fifth may be 
adde . 

Candidates may offer either Animal Morphology Botanical Morphology, 
or Physiology hey” will alsogbe examined in Eleme: tary Physics and 
Chemistry 

In the Election to this Scholarship those will be preferred ceteris paribus, 
who have s»me knowledge of French or German, and no one will be elected 
Scholar wh» does not show that he will be @ble to pass the Class -al Exa- 
minations required by*the University 

Candidates ın Natural Science must send their names to the Warden, with 
the subjects they wisn to offer, not later than THURSDAY, November 15 

All Candidates are requested tf&call on the Warden on WEDNESDAY, 
November 28 a®4 pm, bringing Testimonials of good condict, and Certifi- 
tates of the date of their birth 

The Examination will begin on THURSDAY November 29, at 9 30a m 


CAUTION 


LIGHTNING CONDUCTORS 


MESSRS SANDERSON & CO, late of 44, Essex Street, W C , and 
Faraday Works, Huddersfield, Sole Inventors of the Patent Solid Copper 
Tape Lightning Conductor in continuous Lengths without Joints, beg to 
caution the Public against Tradesmen who sell their own make of the above 
Lightning Conducter, and who in their Trade Circulars and Announcements 
copy certain Reports of Dr Mann and Monsieur F Michel in such an 
incomplete manner as to lead any reader of the above Circulars and 
Announcements to believe that the said Reports were given to the Trades- 
men in question, when in fact they were addressed and given to Messrs 
SANDERSON & Co by the said Dr Mann and Monsieur F Michel A list 
of Buildings which have been fitted with the above Invention, and also a 
List of Persons to whom ıt has been supplied have also been put forth by 
the said Tradesmen, but therein they omit to state, as 1s the fact, that 
Messrs ANDERSON & Co fitted the said Buildings and supplied the said 
Persong , 1n fact, the Statement conveys the notion that these Tradesmen 
were employed in the cases referred to in such List A comparison between 
Messrs SaNDERsON & Co's Circulars and the Circulars which are now 
referred to will sho the necessity for this Announcemert, both for the 
protection of Messrs Sanperson & Co and of the Public S & Co take 
this opportunity of stating that they have ceased to employ Agents and 
that their only Addressis xor, Leadenhall Street, E C 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the week 
The specfl attention of Land Agents 1s directed to the AGRICULTURIST 
as ER of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first class medium tor reaching that Class 
Price 34 By post 344 Annual Subscription, payable in advance, 14s 
Offices—377, High , Edinburgh, and 145, Queen Victoria St London, 
EC 








Money Orders payable to Charles Anderson, Jun , Edinburgh 


VERLAG VON GUSTAV FISCHER IN JENA. 
LEHRBUCH DER 


VERGLEICHENDEN ANATOMIE DER 
WIRBELTHIERE. 


Auf Grundlage der Entwicklungsgeschichte, 
BEARBEITET VON 
PROFESSOR DR ROBERT WIEDERSHEIM, 


Director des anatomischen und verge-anatomischen Institutes der 
Universitat Freiburg 1/Br e 
* MIT 607 HOLZSCHNITTEN 
Preis 24 Mark 


DIE ENTSTEHUNG DER SEXUALZEL- 
LEN BEI DEN HYDROMEDUSEN 


Zugleich ein Beitrag zur Kenntniss des Baues und der Lebenserscheinungen 
e. dieser Gruppe, 


VON 
eDR AUGUST WEISMANN, 
Professor in Freiburg 1/Br 
MIT EINEM ATLAS VON 24 TAFELN UND 21 HOLZSCHNITTEN 
Preis 66 Mark 





"NATURE" SERIES —NEW VOLUME 


The CHEMISTRY of the SECONDARY 


m= BATTERIES of PLANTS anf FAURE yJ H GLADSTONE, 
PhD,FRS, and ALFRED TRIBE, F Inst C, Lecturer on Che- 
mistry at Dulwich College Crown 8vo 2s 6Z 


MACMÍLLAN & CO, LONDON 


ZOOLOGICAL SOCIETY'S LATEST 
PUBLICATIONS 


** Proceedings of the Scientific Meetings of the Zoological Society for 
1883 ” Part III , containing the Papers read at the Scientific Meetings in 
May and June, 1883 With r7 Plates, mostly Coloured, r2s , with Plates 
Unccloured, 35 

“Transactions of the Society," Vol XI Parto, price 16s containing — 
“On the Structure and Development of the Skull in the Crocodilia," by 
W K Parker, F RS With xo Plates 

“List of the Vertebrated Animals now or lately Living in the Gardens 
of the Zoological Society of London” 8th Edition Price 55 

May be obtamed at the Society’s Office (xt. Hanover Square W), at 
Messrs LoNGMANS', the Society's Publishers (Paternoster Row, E C , or 
through any Bookseller 


Second Edition, Revised, with many Additions 


THE MODERN 
APPLICATIONS OF ELECTRICITY. 


By E HOSPITALIER 


Translated by JULIUS MAIER, Ph D 
Complete in 2 vols Profusely Illustrated, 8:0, Cloth, r2s 62 each Volume 


Vor I —Elertric Generators Electric Light. m 
VoL II —TZelephone Various Applications Electrical Trans- 
misston of Energy 


“We have pleasure in recommending the book 
clearly and distinctly ’ —Sfectator 


London KEGAN PAUL, TRENCH, & CO 
Demy 8vo, with 53 Illustrations and a Map, Cloth, 185 
AMONG THE INDIANS OF GUIANA; 


BEING SKETCHES, CHIEFLY ANTHROPOLOGIC 
FROM THE INTERIOR OF RRITISH GUIANA, 


By EVERARD F IM THURN, MA Oxon 
London KEGAN PAUL, TRENCH, & CO 


THIS DAY, Demy 8vo, price 16s , Cloth 
GRAPHIC AND ANALYTIC STATICS 
IN 
THEORY AND COMPARISON 


Their Practical Application to the Treatment of Stresses in Roofs, 
Girders, Bridges, Arches, Piers, and other Frameworks, to which 1s added 
a Chapter on Wind Presstires 





Everything is stated 





x BY 


ROBERT HUDSON GRAHAM, C.H. 


Containing Diagrams and Plates to Scale, with numerous Examples, many 
e taken from Existing Structures 


Specially arranged for Class Work in Colleges and Universities 


“An exhaustive treatise To prove the accuracy of the graphreal 
demonstrations, the author compares hem with the analytic formulæ given 
by Rankine ‘Lhe work 1s admirably adapted for the architect and engineer, 

and will tend to wean the profession from a tedious and laboured mode ol 
calculation ’’—Buzlding News, October 26, 1883 


CROSBY LOCKWOOD & CO, 7, Stationers’ Hall Court, London, E C, 
Now Ready 8vo PartIV October, 1883 


LAND AND FRESHWATER 
MOLLUSCA OF INDIA. 
Including 
SOUTH ARABIA, BALUCHISTAN, AFFGHANISTAN, 
KASHMIR, NEPAL, BURMAH, PEGU, 
TENASSERIM, CEYLON, MALAY PENINSULA, 
AND ISLANDS OF THE INDIAN OCEAN. 
Supplementary to Messrs THEOBALD & HANLEY'S 
CONCHOLOGIA INDICA 
With full descriptions figured by 
LIEUTENANT-COLONEL H H GODWIN-AUSTEN, 

* FRS, FGS, FZS, ETC, 


Late Deputy Superintendent Topographical Survey of India, 
IN CHARGE OF THE KHASI, GARO, AND NAGA-HILLS SURVEY PARTY 


L 
Illustrated by 21 Plates, 4to, XXII -XLII , giving Figures of Thirty-five 
Species and Anatomy of the following Genera — 


MACHROLAMYS, OXYTES, ARIOPHANTA, AUSTENIA, 
DURGELLA, and HELICARION 


Price £1 3s od. Coloured, £x rs oZ. Uncoloured 


For Copies apply to the Author, Reigate, Surrey, or 
Messrs TAYLOR and FRANCIS, Red Lion Court, Fleet Street. 
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6 CARAT GOLD.| MR. STREETER, 


GEM MERCHANT AND GGLDSMITH, 


BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 


THE Inrropucer OF 18-CARAT GOLD JEWELLERY, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


“PRECIOUS STONES & GEMS” 
By EDWIN y STREETER, F R.G.S. 
THIRD EDITION Price 155. 


“THE GREAT 
DIAMONDS OF THE WORLD." 
By EDWIN W STREETER, FR G.S. 

SECOND EPITION e Price 75 6d. 








BELL & SON, York Street, Covent Garden. 








Cambridge Aniversity Press. 








Just Published, Vol II Demy 810, Cloth, 15s 


MATHEMATICAL AND PHYSICAL PAPERS. By GEORGE 


GABRIEL 


STOKES, MA.,,DCL,LLD FRS, Fellow of Pembroke College, and Lucastan Professor of Mathematics 
in the University of Cambridge. Reprinted from the Orginal Journals and Transactions, with Additional 


Notes by the Author 
Vol I. Demy 8vo, Clcth, 155 


“ The volume of Professor Stokes's papers contains much more thar hus hydrodynamical papers 


The undulatory theory of 


hight 1s treated, and the difficulties connected with its application to certain phenomena, such as aberration, are carefully exammed 


and resolved 


Such difficulties are commonly passed ove: with scant notice in the text-books 


Those to whom difficulties like 


these are real stumbling blocks will «till turn for enhghtenment to Professor Stokes's old, but still fi esh and still necessary, disser- 


tations 
which the completer theory of the fu ure must be sought for. 
included 1n the volume 
completest confidence ın their author "— Z:es 


Vol III wn phe Press 


There nothing 1s slurred over, nothing extenuated We learn exactly the weaknesses of the theory, and the direction 1n 
The same spirit pervades the papers on pure mathematics which are 


They have a severe accuracy of style which well befits the subtle nature of the subjects, and inspires the 
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PHYSICS OF THE ETHER. 


Ry S. TOLVER PRESTON. 


This book deals with some of those interesting and highly practical dyzaz:-ca views of phenomena in the éirection in which modern science 1s 
advancing —principally concerning the Ether, or matter of space, viewed as the primary Source of Motion m Nature (the motive agent ın moleculargnotions 
combustion—involving the Steam Engine, &c )—with calculations illustrating the 1mmense quantities of energy capable of being stored up or conceale 
within extremely moderate limits of space pervaded by matter—including a practical exposition of the mechamical mode of propagation of Sound under the 


modern Kinetic Theory of Gases, &c, &c 


On the purification of Physics from Spiritualism, by the final removal of the occult ** Action at a Distance" (or the imaginary TIME-e/uding phantom 


“FORCE, 


space) as the Source of Motion of the Steam Engine becomes a logica? necessity of practical import 


with tts assumed stores of mystiz Energy WITHOUT MOTION) from Natural Science—the acceptation of the moving Ether (or matter of 


The simple and great conceptions of the Indestructi- 


bility of Motion and the oneness of Energy are then seen to follow 1n natural train 
Numerous papers (referred to m the new Preface) and published in the Phzlosophical Magazine, Nature, &c , push forward the ideas c8ntained in 
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“ Deserves the attention of all who have to teach or learn the elements of | © 


Mechanics An excellent conception "— Vestwunster Recte 
P! 


Crown 8vo, cloth, 4s. 67 


THE STUDENTS MECHANICS: 


An Introduction to the Study of Force and Motion 


By WALTER R BROWNE,MA,MICE,M.IME, &c, 
Late Fellow of Trinity Cotleg2, Cambridge, 


With Appendix of Examples, Worked and Unworked 


“The successful prosecution of Mechanics depends mainly on the ob- 
taining a clear and thorough mastery of a few leading principles "—Pe/ace 

“Clear in style and practical in method, ‘The Student's Mechanics’ 1s 
cordially to be recommended from all points of view Will be of great 
value to students ”—A theneunt 

“ The merits of the work are especially conspicuous 1n its clearness and 
brevity ’’— Westminster Review 

“Tam charmed with the work An admirable supply of a really 
widespread want " —Rev W B DarLLINGEP, Director of Science Classes, 
Wesley College 
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rare marine fish, local aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
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of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles ın various branches of zoology 
lhere are occasional woodcuts 
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LIGHTNING CONDUCTORS 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper ot adequate size is the best 
of all appliances for the protection of every description of. building from the 

destructive effects of lightning 
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EGYPT AND THE EGYPTIAN QUESTION. By D. Mackenzir 


WALLACE Demy 8vo 145 
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National mov quent which led to the British occupation of Egypt last year Any one who wishes to understand the difficult 
task which England 1s &ttempting to perform in the recrganisation of Egypt cannot do better than devote a few hours to the careful 
study of his interesting book ”—4theneum 
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FOURTH EDITION, REVISED 


A TEXT-BOOK OF PHYSIOLOGY. By MricHaEgL FosrER, M.A. 


M.D, LL.D, FRS, Professor of Physiology ın the University of Cambııdge With Illustrations ® Fourth Edition, 
Revisei Medium 8vo ats å e 
“Dr. Foster has co :bined in this work the conflicting desiderata in all text-books—comprehensiveness, brevity, and 
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practitiomer as @eing one of theapest text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 
whilst the arrangement and the Style are alike excellent ”— 77 he Lancet 
“It ıs certainly by far the most important addition to the general literature of the science which has appeared ın this language 


since the first edition of Kirk's ‘Manual’ was published Itis clearly written, most logical in its arguments, and full of the 
most suggestive hints for workers on the subject "— 7e Atheneum °. 
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UNIVERSITY OF DUBLIN. 


The Professorship of Geology and Mineralogy in the University of Dublin 
as vacant The Salary of this Professorship ıs 4500 a year For informa- 
tion as to the duties of the Professor, Candidates are requested to apply to 
the Senior Lecturer, Trinity College Candidates are required to print 
twéfty copies of their Letters of application, and to send them to the 
SmcnETARY of,the University Council on or before SATU RDAY, 
NOVEMBER 24 By order of the Council, 

e J W BARLOW, Secretary 

Trimty College Dublin, Nov@nber 10, 1883 


3° - 
DURHAM COLLEGE OF SCIENCE, 
e NEWCASTLE-UPON-TYNE 


An Appointment will be made to the Office of Principal of the Durham 
College of Science at Newcastle upon-Tyne, on or about November 22 
The Principal will also be Professor of Mathematics The Salary will be 
4700 a year, with the addition of Fees 

Testimonials to be forwarded to THEO Woop BUNNING, Esq , Durham 
College of Science, Newcastle-upon-1 yne, on or before November 13 
PUER Or AM SUMA DRUNK 


UNIVERSITY COLLEGE, 
LIVERPOOL 


Applications are invited for the CHAIR of MATHEMATICS ‘Phe 
Stipend of the Pyfessor will be £375 per Annum, together with two-thirds 
of the Fees of Students the total Stipend being guaranteed not to fall short 
of £400 per Annum The Professor will be required to commence his duties 
on JANUARY 7, 1884 —Applications with Testimomals, to be forwarded 
to the REGISTRAR on or before DECEMBER x 
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Price 1s , in cloth, 1s 67 


CHATTO AND WINDUS, Piccadilly, London, W, 
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MICROSCOPES. 


U iequalled by any other Maker at the same Price Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48N, Tollington Road, Holloway, N , London 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH) 


Apphcations for the post of Lecturer in Biology ^e invited to be senton or 
before December x to the REGISTRAR, from whom fu-ther particulars may 
be obtained E P JONES, Registrar 

Aberystwith, November 9, 1883 


ECONOMICAL EDUCATION for SONS 


of GENTLEMEN, at SCHURNE COLLEGE, near Winslow Terms 
for young boys Thirty Guineas per Annum, reduced for Brothers, 
Orphans, &c Parental Reference as to Diet, Care Teaching, and 
General Efficiency and Comfort Address, Rev Lr JAMES 


BOOKS (Second-hand, Miscellaneous), Re- 


manders, &c —C HERBERT, English and Foreign Bookseller, 6o, 
Goswell Road, London, E C Catalogue free on receipt of Twp 
Stamps Libraries, Old Books, and Parchment puzchased 


ELEGANT SCIENTIFIC PRESENT 


Facsimiles of 28 of the most celebrated White and Coloured Diamonds, 
wrought in Crystal Glass of Great Luste In Handsome Morocco Case, 
with Descriptive Catalogue Price £12 125 

R F DAMON, Belle Vue, Weymouth 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E WADE WILTON, Northfield Villas, Leeds 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c 
STUDENTS' COLLECTIONS—SPECIAL 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 

for Microscope free on application of 
JAMES R GREGORY, 
Extensive Geological Stores, 
88, CHARLOTTE STREET FITZROY SQUARE, LONDON 


DIAMONDS IN MATRIX 
R C NOCKOLD, Diamond and Oriental Stone Cut*er and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 
12, FRITH STREET, SOHO, W 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anames te, Aplite, Basalt, 
Diabase, Dior, Dolerite, Elvans, Gabbro, Gneiss, Gramite, Granulite, 
Lava, Lipante, Napoleonite, Nephelenite, Obsidian, Perthite, Piknite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyohte, Schorhte, Syenite, 
Tachylte, Trachyte, &c , xs 62 and 2s each Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structu-e, Corals, Shells, Xanthidie, 


&c 
THOMAS D. RUSSELL, 
48, ESSEX STREET STRAND, WC 


THE STUDENT'S STANDARD COLLECTIONS 
MINERALS, FOSSILS, OR ROCKS 


Illustrating any Author's Work at a Uniform Price for any Combination of 


























Specimens 
5o Characteristic Specimens £o 10s od , in Mahogany Cabinet £o 12s 6d 
Ico do do 100 do do 150 
150 do do 110 o do do 17 6 
200 do do 200 do do 210 0 
300 do do 400 do do 500 
400 do do 600 do do 710 0 
500 o do 10 0 o 


do do 8 o do 

THOMAS J DOWNING, Geologist, &c., 
48, WHISKIN STREET, LONDON, E C (over Quarter of a Century) 
Lists on application 


MUSEUM SPECIMENS. 


Just received from West Indies a Collection of 
SPONGES, CORALS, SHELLS, GORGONIAS, AND 
SEA FANS, &c 
lso sofhe good Specimens of SHARK SKINS 
Can be seen upon application 
Orders taken for SPECIMENS of NATURAL HISTORY, BARKS, 
DRUGS, $c, &c Lust of Drugs upon application 
THOMAS CHRISTY & CO, 

155, FENCHURCH SIREET, LONDON, EC 
Introducers of New Plants, Seeds, and Drugs 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISTg' and NATURALISTS’ 
STUDIO, 57, NEWHALI STREET, BIRMINGHAM 
T B has last week sent to his subscribers specimens of the gntomostraca, 
Bosmina ongirostris, covered with Vorticella microstoma attached 5 
commensals to them, with drawing and description He has also sent 
out Protococcus, Nitclla Chara, Melicerta ringens, Ficscularia cornuta, 
Brachionus urceolans, Hydatira sefta, Actinospherium, Efchemu, Glass 
Larva, &c 
Weekly Announcements will be made 1n this place of Oxgantsms T B 
1s supplying 
Specimen Tube, One Shillang, post-free. 
Twenty-six Tubes in course of Six Me onths for Subscription of £1 15, 
or Twelve Tubes for tos 6d 
Portfolio of Drawinge, Nine Parts, 15 each 
2. 


nd 
CAUTION 


LIGHTNING CONJ2UCTORS 


MESSRS SANDERSON & CO, late of 44, Essex Stree W C , and 
Faraday Wo-ks, Huddersfield, Sole Inventgrs of the Patent Solid Copper 
Tape Lightning Conductor ın continuous engths without Joints, beg to 
caution the Public against Tradesmen who sell their own make of the above 
Lightning Conductor, and who m their Trade Circulars and Announcemer ts 
copy certam Reports of Dr Mann and Monsieur F Michel in such an 
incorplete manner as to lead any reader of the above Circulars and 
Announcements to believe that the said Reports were given to the Trades- 
men mn question when in fact they were addressed ai given to Messrs 
SANDERSON & Co by thesaid Dr Mann and Monsieur F Michel. A hist 
of Buildings which have been fitted with the above Invention, and also a 
List of Persons to whom it has been supplied have also been put forth by 
the said Tradesmen, but therein they omit to state, as 1s the fact, that 
Messrs SANDERSON & Co fitted the said Buildings and supplied the said 
Persons , 1n fact, the Statement conveys the notion that these Tradesmen 
were employed 1 the cases referred to in such List A comparison between 
Messrs SANDEPSON & Co’s Circulars ana the Circulars which are now 
referred to will show the necessity for this Announcement, both for the 





protection o Messrs SANDERSON & Co and of the Public S & Co tale 
this opportunity of stating that they have ceased to employ Agents and 
that their orly Addressis tor, Leadenhall Street, E c P 


^NON-MAGNETISABLE WATCHES* 


WATCHES which cannot be *f MAGNETISED,”’ constructed at 
the recommendation of W Crookers, Eso, F R S , and as exhibited at the 
Electrical Exhibition, Paris 


*e 
E DENT & CO , Makers ofthe Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 


Only Addresses —6z, Strand, and 34, Royal Exchange, Londo® 
N B —Watches can be converted to this plan 


The ‘ Orion” Tricycle 
Fiont Steerer, Double Driver, fitted 
with either Patent Balance Ggar, or 
Automatic Clutch 


The Lady’e Tricycle, with 
Light Framework, £12. 
————M. 


The “Orion” Bicycle, 
an acknowledged A 1 Machine 





PERAMBULATORS. 


The New Bassinette, fitted 
with Bicycle Wheels, Reversible 
Hood, &c , &c , from 39s. 


The Revolving Ptrambu- 


lator, which will turn in any position 


The New Metallic Bassin- 
ette, the admiration of all who see it, 


LISTS FREE FROM e 
HILL & MORTON, Trafalgar Works, Coventry 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON STREET, LONDON 


(LATE OF 5, BRaDE ST ; AND 2, FosTrER LANE) 
HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope 
. 
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L'ELECTRICITÉ: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HXBDOMADAIRE, 


Scientifique, 1Wustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité — 


Comite*dé Redaction, ARMENGAUD JEUNE, 
résident , 

A BERTHON, E BOISTEL, F BOREL, 
R de COULON, W de FONVIELLE, L MAICHE, 
A de MÉRITENS, D MONNIER, D NAPOLI 
Subscription Yearly, 20s DELÀ Months, xoc 
Agency for England and Colonies— 

LE FEVRE AND CO, ENGINEERS, 


26, Bunce Row, ANNON STREET, LONDON. 
x Specimen Copy sent post free 


=. 
JOH. AMBR.*BARTH, éditeur, 
LEIPZIG, Johannesgasse 34 
PERIODICA 
Annalen der Physik und Chemie Herausgegeben von 
GILBERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G WIEDEMANN (slt 1877) Jahrlich 3 Bde oder 2 Hefte 8° Mar 
Beiblatter zu den Annalen der Physik und Chemie, Herausge- 
gebenseiti877von G u E Wrepemann Jährlich r2 Hefte 8° 1436 
Journal fur praktische Chemie (von 1828 bis 1834 unter dem 
Titel ‘‘ Journal für technische und óconomische Chemie ’’) herausge- 
geben von Erdmann Schweigeger-Setdel, Marchand, Werther (bis 
1869) Neue Folge (sett 1870) herausegegeben von H y 
MzvER Jahrlich 2 Bände ın 22 Heften 89 22 
Volistindige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 
zugesandt 


THE BREWERS’ GUARDIAN: 
A Fottnightly Paper devoted to the Protection of Brewers’ Interests, 
. L cenemg, Legal, and Parliamentary Matters 
Revirw or THE MaLT AND Hop TRADES, AND WINE AND SPIRIT TRADE 





Korsg und E v 





REORD 
The Organ of the Country Brewers 
“The Brewers’ Guarcian " is puWfished on the evenings of every alternate 
Tuesday, and 1s the only journal officially conflected wath brewing interests 
Subscription, 16s 6d per annum, post free, dating from any quarter-day 
Single c@pies ts each Registered for transmission abroad 
Offices—5 Bond Court, Walbrook, London, E C 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J] W Doucras, R McLACHLAN,F RS, 
C Ryg, FZS, E Saunpers, FLS,andH T Stainton, FRS 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bnttsh Isles 
Subscnption—Six Shillings per Volume, post free 
mence with the June number tn each year 
Vols I to VI (strongly bound in cloth) may be obtuned by purchasers of 
the entire set to date, at the increased price of ros erch, the succeeding 
vols may be had separately or together, at 75 each 
London JOHN VAN VOORSI, r, Paternoster Row 
N B —Communteations, &c , should be sent to the Editors at the above 
address 


The volumes com- 





On the zst of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F ZS | Joun A Powrr, M D 
EpwarpA Fitcu, F LS J Jenner Wem, F L.S 
. F BucHANAN WHITE, M 
Captains Articles by well-known Entomologists on all Branches of the 
Science , on Insects ınjunous or beneficial to Farm or Garden, Notes cn 
Habits, Life-Histones, occurrence of Rarities, &c. , there are Monthly 
Lists of Duplicates and Desiderata 
Numerous WooncuT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRAPHRD and Cunowo-LrrHo 
GRAPHED PLATES 
SIMPKIN, MARSHALL, & CO Stationers’ Hall Court. 





Now ready, Crown 8vo, price ros 6d 


ELEMENTARY APPLIED MECHA- 


NICS_ By THOMAS ALEXANDER, C E ; Professor of Engineering 
1n the Imperial College of Engmeering, Toke, Japai and ARTHUR 
WATSON 1HOMSON, C E , B Sc, Professor of Engineering at the 
Royal College, Cirencester Part II TRANSVERSE STRESS upwards of 
r$o Diagrams and 200 Examples carefully worked out new and 
complete method for finding, at every point of a beam, the amount of the 
greatest bending moment and shearing force during the transit of any set 
of loads fixed relatively to one another—e g the wheels of a locomotive, 
continuous beans, &c , &c 
“The student who should carefully read ıt and conscientiously work 
through the examples, would acquire a knowledge, theoretically sound and 
practically useful, of this part of applied mechanics which he could not gam 
with the same labour and in the same time from any other book which has 
been published on the subject ”—Nature 


MACMILLAN & CO, LONDON 


NATURE SERIES. 


THE SPECTROSCOPE AND ITS AP. 


PLI€ATIONS. By J N LOCKYER, FRS With 
Illustrations New Edition Crown 8vo 3: 62 
THE ORIGIN D METAMORPHOSES 


OF INSECTS By Sir JOHN LUBBOCK, M P ,FRS.e 

With Illustraygns New Edition Crown 8vo 3s 6d 
THE TRANSIT OF VENUS By G. 
£X& FORBES, B A, Professor of Natural Philosophy in the 


Andersonian University, Glasgow With numerous Illus- 
trations Crown 8vo 3s 67 


THE COMMON FROG. By St George 


MIVART, FRS Illustrated Crown 8vo 3s 6d 
POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LLD, PRS Illustrated, New 
Edition Crown 8vo 3s 6d 
ON BRITISH WILD FLOWERS CON- 
SIDERE»"IN RELATION TO INSECTS By Sr 
JOHN LUBBOCK, MP, FRS Illustrated. New 


Edition Crown 8vo 4s 6 


d 
THE SCIENCE OF WEIGHING AND 
MEASURING By H. W CHISHOLM, Warden of the 
Standards Illustrated Crown $vo 4s 6d 


HOW TO DRAW A STRAIGHT LINE: 


A Lecturgon Linkages. By A B KEMPE, BA Illus- 
trated Crown 8vo rs 6g 


SEEING AND THINKING. By Prof. W. 
K. CLIFFORD, FRS With Diagrams Crown 8vo 


35 6d 
DEGENERATION: A Chapter in DAR- 


WINISM By Prof E.RAY LANKESTER, FRS 
Illustrated Crown 8vo 2s q °* 


LIGHT: A Series of Simple, Entertaining, 
and Useful Experiments ın the Phenomena of Light, for 
the Use of Students of every Age By ALFRED M 
MAYER and CHARLES BARNARD. With Illustra- 
tions Crown 8vo 2s 6d 1 

SOUND: A Series of Simple, Entertaining, 
and Inexpensive Experiments ın the Phenomena of Sound, 
for the Use of Students of every Age By A. M MAYER, 
Professor of Physics m the Stevens Institute of Technology, 
&c — With numerous Illustrations Crown 8vo 35 62 

FASHION IN DEFORMITY, as Illus- 
trated 1n the Customs of Barbarous and Civilised Races 
By Prof. W H. FLOWER, LL.D, FR S., &, With 
Illustrations Crown 8vo 2s 64 

CHARLES DARWIN Memorial Notices 
reprnted from NATURE By Prof HUXLEY, P R.S, 
G J ROMANES, FRS, ARCHIBALD GEIKIE, 
F.RS,andW T THISELTON DYER, FR.S With 
a Portrait engraved by C. H Jeens Crown 8vo 25, 6d, 

ORGANIC EVOLUTION, THE SCIEN- 
TIFIC EVIDENCES OF. By GEORGE J. ROMANES, 
MA,LLD,FRS, Zoological Secretary of the Linnean 
Society Crown 8vo 2s 6d 

ON THE COLOURS OF FLOWERS. As 
Illustrated'in the Bntish Flora By GRANT ALLEN 
With Illustrations Crown 8vo 35 64 

THE CHEMISTRY OF THE SECOND. 


ARY BATTERIES OF PLANTE AND FAURE, By 
I H GLADSTONE, PhD, FRS., and ALFRED 
TRIBE, F Inst C, Lecturer on Chemistry at Dulwich 
College Crown 8vo 2s 62 e 

(Others to follow ) 
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CAT'S-EYES. 
BOND 


SAPPHIRES. 





EMERALDS. 


THAN 18-CARAT 


MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 
STREET, 
LONDON, CEYLON, 


NO LOWER SIANDARD OF GOLD USED 


“THE GREAT 


DIAMONDS OF THE WORLD". 
ByE W ST EETER, FR GS, 
Gold Medalhst of the Koyal Order of Frederic, &c , &c 
SEcowp EprTIoN Price 75 96d . 


“ PRECIOUS STONES AND GEMS.” 
By E W STREETER, FRGS, &c 


Tuirp Eprtion Price ess 


W. 


JAPAN 





LL ———————e.- 
BELL & SON, Yotk Street, Covent Garden 
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With New Preface, price 3s 6d, 8vo 


PELVSICS OF THE ETHER. 


By $. TOLVER PRESTON. 


This book deals with some of these interesting and highly practical dynamical views of phenomena in the direction in which modern science 1s 
advancing —principally concerning the Ether, or matter of space, viewed as the primary Source of Motion in Nature (the motive agent 1n molecular motions, 
combustion—involving the Steam Engine, &c }—with calculations illustrating the immense quantities of energy capable of being stored up or ammcealed 
within extremely moderate limits of space pervaded by matter—including a practical expos tion of the mechanical mode of propagation of Sound unger the 


modern Kinetic Theory of Gases, &c , &c 


On the purification of Physics from Spiritualism, by the final removal of the occult '* Action at a Distance” (or the imaginary T. 


E-eluding phantom 


« FORCE," with its assumed stores of mystic Energy WITHOUT MOTION) from Natural Science—the acceptatidh of the moving Ether (or matter of 
space) as the Source of Motion of the Steam Engine becomes a /agical necessity of practical import The simple andegreat conceptions of the Indestructi- 
bility of Motion and the oneness of Energy are then seen to follow in natural train e 

Numerous papers (referred to im tke new Preface) and published in the Phrlosophical Magazine, Nature, &c , push forward the ideas contained in 


the present work 


R. FRIEDLANDER & SOHN, 


BERLIN NW, CARLSTRASSE 1r ` 
Natural History and Natural Science Booksellers Establıshed sınce 1827 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences 
Apply for Classified Catalogue in 25 parts (each one special department of 
science), price 6¢ each Just published, Part V , Ornithology, 40 pages 
(about 1400 works) 


LA SEMAINE FRANCAISE. a Weekly 


Newspaper and Review in tre French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 22 , througn Booksellers, and at 
the Railway Bookstalls Office, 447, Strand, we 

LA SEMAINE FRANCAISE Journal Frangais pour 
lAngleterre Politique Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 237. en timbres poste Abonne- 
ment franco par la poste—un an, 193 rod , six mots, 5s 5d Prix 2d 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441 Stand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semame Fran- 

~ çaise’ has been brought out 1n London for the benefit of those English 

readers who may wish to study contemporary French from al. points of 
view, instead. of confining their reading to one particular Gallic print 
It certamly merits success "—Graf^zc 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Pans itself We are much pleased 
with the character of it, and believe 1t will be highly valued in all those 
many households where French 1s cultivated ‘The printing 1s very well 
done ’’—Queex 
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BATTERIES of PLANTS and FAURE ByJ H GLADSTONE, 
PhD, * RS, and ALFRED TRIBZ, F Inst C, Lecturer on Che 
mistry at Dulwich College Crown 8vo 2s 6a 


- MACMILLAN & CO LONDON 





London E & F N SPON 16, Charing Cross, and 35, Murray Street, New York . 
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Verlag von Eduard Besold in Erlangen 
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Prof Dr J. ROSENTHAL 


III Jahrgang” 
24 Nummern von je 2 Bogen bilden emen Band s d Preis 16 Mark ; 


Man abonn rt be: Postanstalten und in Buchhandlungen, auch direct be 
der Verlagshandlung 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Senes Edited by J E HARTING, F LS,FZS, Member of the 
British Ornithologists’ Union , contains— 

Ong nal Articles by well known naturalists ın every branch of zoology» 
habits of animals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution and migration of British. fresh-water fish, new or 
rare marine Ash, loca! aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight m natural history 
Reports of the Linnean, Zoological, and Entomologicalagigrieties Reviews 
of maturel history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts 

JOHN VAN VOORST, 1, Paternoster Row 


JOHN VAN VOORST, zr, Paternoster POY o 
NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extenstvely among 
Landowners, Farmers, Resident Agents, and others interested m the 
management of land throughout the United Kingdom 
The AGRICULTURIST 1s published every Wedneglay afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week 
Te special attention of Land Agents 1s directed to the AGRICULTURIST 
as one of the best existmg Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first class medium for reaching that Class 
P-ce3Z By post 342 Annual Sybscription, payable in advance, 145 
Ofices—377, High St ,idmburgh , and 145, Queen Victoria St Long, 
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Biary of Societies 


LONDON 
THURSDAY, NovEMBER 15 

Rovar Socizry, at ¢30—Mahonia aqmfoha as a Nurse of the Wheat 
Mildew (Paccimia gramını) Chas B Plowright —Descnption of Teeth 
of a large extinct (Marsupial?) Genus (Sceparncdon Ramsayi, Ow) 
Prof Owen, F R S —kvidence cf a large extinct. Monotreme (Echidra 
Ramsay1, Ow ) from the Wellington Breccia Cave, New South Wales 
Prof Owen, F R S —Correction to a Paper, '' On the Determination of 
Verdet’s Constant,” published in the PZz/. Trans, 1878 J E H Gordon 
—WNote on the Irregularities in Magnetic Inchnation on the West Coast 
of Scotland Profs Thorpe, F R S , and Rücker —On the Circulation of 

observed ın Kundt's Tubes, and on some allied Acoustical Problems 

Lord Rayleigh, F R S—The Influence of Bodily Labour upon the 
Discharge of Nitrogen. W North 

LINNEAN Socizgy, at 8 —Reproduction of the Zygnemacee A W 
Bennett — Antenne of Honey Bee, their Structure and Functions T J 
Brant —Structural Peculiariyes in the Stem of Rhynchopetalum mon- 
tanum F O Bower e 

Cuemicat Socigrv, at 8 —On the Estimation of Starch C O'Sulhvan — 
cae Decomposition of Solutions of Ammonium Nitrite by Heat G 
Sullingfleet Johnson 


SUNDAY, NOVEMBER 18 
Sunpay LzcTURE SocigTY, at 4—Alcohol and Tobacco 


Forbes 
TUESDAY, NOVEMBER 20 

ZOOLOGICAL SOCIETY at 8 3o —Report on Recent Additions to the Society’ s 
Menagerie The Secretary —On the Characters and Divisions. of the 
Family Delphinide or Dolphins Prof Flower —Additional Observations 
on the Structure of the Female Organs of the Indian Elephant Dr 
Morrison Watson, F Z S —Descriptions of New Asiatic Diurnal Lepi- 
doptera F Moore, F 

STATISTICAL SOCIETY, at 7 45 e 

® WEDNESDAY, NOVEMBER 21 

SOCIETY or Arts, at 8 —Opening Meeting, Address by Sir William Siemens 

GzorosicAL Society, at 8 —On the Skull and Dentition of a [riassic 
Mammal, Tritylodon longevus, Owen from South Africa Prof R 
Owen, CB, F R S —Cramal and Vertebral Characters of the Crocodilian 
genus Plesiosuchus, Ouen Prof R Owen, CB, FR S —On some 
[racks of Terrestrial and Freshwater Animals Prof 1 McKenny 
Hughes 

ROYAL METEOROLOG:CAL SocIETY, at 7 —Report on Temperatures in Dif- 
ferent Patterns of Stevenson Screens Edward Mawley —On the Storm 
which crossed the British. Islands between September x and 3, 1883, and 
its Track over the North Atlantic Charles Harding —On the Influence 
of the Moon on the Height of the Barometer within the Tropics Robert 
Lawson —The Ice Storm of July 3, 1383,1n North Lincolnshire John 


Cordeaux 
-— " 
THURSDAY, NOVEMBER 22 
RovaAr SOCIETY, at 4 30 
Society OF TELEGRAPH ENGINEERS, at 8 
FRIDAY, NOVEMBER 23 
QUEKETT MicnoscoPicAL CLUB, at 8 


«SATURDAY, NOVEMBER 24 
PuYsICAL Society, at 3 —On the Purification of Mercury by Distillation | 
in vacuo 9 W Clark --On the Measurement of the Curvature of Lenses 

Prof R B Clifton 
Essex FrgLD CLUB, at 7 
RovAL BOTANIC SOCIETY, at 3 45 


EVERY MAN HIS OWN TINKER, 


SOLDERING TOOLS WITH ACCESSORIES FREE BY PARCELS 
POST FOR zs gd, 





Dr Litton 





E ed 
TIPPETTS & CO, Aston, Bumingham, 
e . 
ee 
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LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & Co.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping ın all parts of the world 
with unvarymg success is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 

It 15 simple m its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm 
R. S. NEWALL & CO., 
130, STRAND, WC , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
. GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74, POST FREE 


À CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 48o pp , Illustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus, 


JOHN J GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, WC 


BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC) 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink 1s used It has been ado ted 
by the principal Banks, Public SEEN ane Railway Companies throughout 

relan 
It writes almostinstantly Full Black | Flows easily from the Pen 
Does not corrode Steel Pens Blotting paper may be applied at the 
Iscleanly to use, and nothableto Blot moment of writing 

Can be obtained in I ondon, through Messrs BARCLAY & 
don Street, W Epwarps, Old Change, F 
Street, J Austin & Co, Duke Street, 

. Stationers 
BEWLEY & DRAPER (Limited), Dubhn 


c. TISLEY & 


S. 
OPTICIANS, 
172, BROMPTON ROAD, SW. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits 30/- each 
With Adjustable Shits 40/- y 


Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Eso, FR GS, F.R Met $, 
Member of Council of Meteorological Soctety 
'** BOSCOBEL GARDENS, N W , September 19, 1883 

**T HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner ”” 


To S8. © TISLEY & Co. 


172, BROMPTON RoAD, SW 


WHICH WATCH? WHY! 
THE NEW 
Patent Lever Chronograph Centre Second Stop Watch. 


Has Lever Escapement Compensating Balance, Case 
and Dome both Sterling Enghsh Hall-marked Silver 
This splendid Watch 1s usually retailed at £6 6s , our 
price, free by post, £2 15s — Warraffted for Six Years 

Our NEW ENGLISH LEVER, with Sterhng Sil- 
ver Case, &c, £2 ros The GENEVA GENTLE- 
MAN'S Full-size Silver Watch, 175 6€ LADY'S 
SOLID GOLD WATCH free by post for 3os 

Jewellery of every description and guahty sent free 

from CHRONOGRAPH WATCH COMPANY, 
HILL CROSS, COVENTRY 











Sons, Farnng- 
Newsgry & Sons, Newgate 
Liverpool, and to be had of al 
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RILTNERALOGY. 


CRYSTALLISATION EXTRAORDINARY. 
Mr. HENSON HAS JUST RECEIVED FROM JAPAN THE MOST MAGNIFICENT Group or STIBNITE CRYSTALS 
EVER SEEN. 

There are about 120 Crystals, 30 of which are Terminated size from 4 to 2} inches wide, 13 inches lofig , weight 
150lbs The briliancy of the lustre, which resembles highly polished steel, the numerous modifications, and the 
enormous size of the Crystals, make these the most remarkable case of Metallic Cryséallisation ever recorded Mr 
HENSON will be pleased to show this marvellous specimen to any person interested, at his address 

SAMUEL HENSON, 277, Strand, Londof. 
(Opposite Norfolx St ) e. e 


PIICRO-SLIDES FOR SCIENCE CLASSES, 


Water-hly, showing Trichoblasts, highly polar, 
Is 














5-Cover Made, illustrating the live Orders of the 
Comfere fohage 3s., Stems, 3S. 


Enxrotium repens, showing Comdia-bearing 
| | | 9phs, Is h 
ZEcidium tusstlaginis, Vert Sect , Is 
Bracken® Apex of Rhizome, Is 
Collection of 25 Slides illustratmg 25 different tissuesgOne Guinea Catalogue Free by Post Remittance with Order 


B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 


WALL PAPERS FREE FROM ARSENIC. 


pe WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers. 
wi 


Tropeolum tuberosum, fasciated stem, double 
stamed, 1s 


Fig, growing point, showing Meristem, Is 
Lartodendron, transverse fibre of petiole, 1s 

















ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenie. 


Sole Address—r110, HIGH STREET, MANCHESTER SQUARE, LONDON, W 
May be ontained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


EARVE YW AND PEAK, g 


[By Appointment to the Royal Insitution of Great Britam,] bd 
SUCCESSORS TO W. LADD & CO., ° e 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER: 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


(000 GMUUSTRATED CATALOGUE, PRICE SIXPENCE, | 
SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared ın the above Series. 


VC ES 








MICHAEL FARADAY HERMANN L. F HELMHOLT# 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER 
CHARLES DARWIN WILLIAM HARVEY. 

JOHN TYNDALL SIR GEORGE B, AIRY. 
GEORGE GABRIEL STOKES. J LOUIS R. AGASSIZ , 

SIR CHARLES LYELL JEAN BAPTISTE ANDRE DUMAS 
SIR CHARLES WHEATSTONE, RICHARD OWEN 

SIR WYVILLE THOMSON. JAMES CLERK MAXWELL 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE 
ADOLF ERIK NORDENSKJOLD WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON ARTHUR CAYLEY 


Proof impressions of these, printed on India paper, may be had from the Publishers, priceswys. each, or 
the Set of 22 Portraits in a Handsome Portfolio for LS 15s od. carriage paid 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Cheques and PO O/s payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 


mE " y GOLD MEDAL, 

N: ME T A CERTAIN FR Y S PARIS EXHIBITION. 
ZI ELEN In Packets and Tms P 

dej LUN C P Li E Feet Pd REMEDY COTO A Cocoa only, with the zii 

For BAD BREASTS, OLD WOUNDS, and SORES. Tf |. If properly prepared, there 1s no nicer mots OF extracted. 

effectually rubbed on the Neck and Chest, 1t cures SORE or more holesome preparation, of EXTR A CT 

THROATS, BRONCHITIS, COUGHS and COLDS; and for Fuel by Dr indes er 

GOUT, RHEUMATISM, and all Skin Diseases 1t 15 unequalled, Jj. S FRY & SONS, Bristol and London, xs 
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 Messrs. MACMILLAN & 00S NEW BOOKS. 








MR MACKENZIE WALLACES NEW BOOK 


EGYPT -AND THE EGYPTIAN QUESTION. By D. Mackenzie 
WALLACE  Demy$vo 14s 

** The preseSt volume at once takes rank as the best book that has yet been wntten on the origin and development of the 

National movementewhich leg to the British occupation of Egypt last year . . Any one who wishes to understand the difficult 


«task which England ts attempting to perform ın the reorganisation of Egypt cannot do better than devote a few hours to the careful 
study of his mteresting book "—Ashenetsm 


‘The whole subject is expoundeg with so much vigour and clearness that there 1s good reason to hope that Mr Wallace will 
succeed 1n imstructiag and convyneing many a mind which now lies in darkness and obduracy "—S¢ Sames’s Gasette 
MACMILLAN’S 4s 6¢ SERIES —NEW VOLUME 
PROFESSOR SEELEY’S NEW BOOK 


THE EXPANSYON OF ENGLAND. Two Courses of Lectures. By 


JR SEELEY, M A „Regius Professor of Modern History ın the Ugiversity of Cambridge, Fellow of Gonville and Caius 


College, Fellow of the Koyal Historical Society, and Honojary Member of the Historical Society of Massachusetts 
Crown 8vo 4s 6d 


“This remarkable book ”—Spectator 
‘It needs no seer to pomt out the vast and increasing importance at the present moment of colonial questions, and these 
‘lectures are therefore% timely as well as a valuable help to a right understanding of them ”"—Atheneumt 
NEW BOOK BY SIR SAMULL W BAKER 


TRUE TALES FOR MY GRANDSONS. By Sır SAMvEL Warre 
BAKER, MA,FRS,FRGS, &c, With numeious Illustrations by W J HeNNEssY Crown 8vo ys 6d 
[Ready November 20 


NOTES ON THE CAUCASUS. By WANDERER. 8vo. 9s. 


** A most valuable and, 1n addition to that, a most entertaming account of the Caucasus of to day, by one who has hved m it 
and knows it well There 1s no book extant which so happily and so accurately describes the Russian characte! "— Panty Fiir 


THÉ FIELD OF DISEASE. A Book of Preventive Medicine. By 


B W RIC HARDSON, MD, FRS, FRCP, Hon Physician to the Royal Literary Fund, Author of ‘Diseases of 
Modern Life,” “On Alchol,” &e  8vo 28s 


A LIFE OF GOETHE. By Hurwrich Dunrtzer. Translated by 


THoMAS W LYSTER, Assistant Libiarian National Library of Ireland With Authente Illustrations and Facsimiles 


2%ols , Crown 8yo 21s 
SIXTH EDITION, REVISED 


MANUAL OF POLITICAL ECONOMY. By the Right Hon. HENRY 


FAWCETT, MP, DCL, FRS, Fellow of Trmty Hall, and Professor of Politieal Economy im the University of 
Cambridge — Sixth Edition, Revised, with a New Chapter on ‘‘ State Socialism and the Nationalisation of the Land ,” and 
an Judex Crown 8vo I2: 

‘The views of a leading statesman of the day on questions of practical politics have an interest of their own, and many will 
5e glad to learn what the Postmaster-General has to say about the naticnalisation of land and free education . . But it 1s not 
only in the special treatmefft of questions of the day that the prgctical politician 1$ to be seen It 1s the distinguishing feature of 
Mr Fawcett's treatise that 1llustations are throughout drawn from actual events "— Times 

MACMILLAN’S SIX SHILLING TRAVEL SERIES —NEW VOLUME 


THE VOYAGE OF THE VEGA, ROUND ASIA AND EUROPE. 


By Baron A E VON NORDENSKJOLD Translated by ALEXANDER LESLIE Popular Edition With Portrait, 
Maps, and Illustrations Crown 8vo 65. [Next week 
Ready next week, im 14 Vols 18mo, Paper Covers, ts each, Cloth, 1s 6d each, or Complete in Box, 21s 


HENRY JAMESS NOVELS AND TALES. 


2ORTRAIT ofa LADY 3 vols eae! MADONNA of the FUTURE | CONFIDENCE, &c. 1 vol 





RODERICK HUDSON 2 vols 1 vol SIEGE of LONDON, &c 1 vol 

WASHINGTON SQUARE rvol | The AMERICAN 2 vols An INTERNATIONAL EPISODE, 

DAISY MILLER, &c 1 vol |The EUROPEANS | 1 vol 1 &e zvol 

HANNAH TARNE. A Story. By the Author of “Mr. Greysmith.” 
With Illustrations by W J. Hennessy Crown 8vo 45 67 [Next week 


THE ENGLISH CITIZEN A Series of Short Books on his Rights and Resbonsibilttws 
Edited by HENRY CgAIK, M.A New Volume. 


THE LAND LAWS. By Freperick Porrock, Barrister-at-Law, 


MA, Hon LL D Edinburgh, Corpus Christi Professor of Jurisprudence ip the University of Oxford, late Fellow of 
Trmity Gellege, Cambridge Crown 8vo 3s 627 [Next week, 
BY SIR FRANCIS HASTINGS DOYLE. 


[THE RETURN OF THE GUARDS, and other Poems. By Sir 


FRANCIS HASTINGS DOYLE, late Fellow of All Souls’ College, Oxford. Crown 8vo 7: 64 [Next week, 


[HE MOTION OF VORTEX RINGS, A TREATISE ON. Being 


«m the Adams Prize Essay, 1882 By J. J THOMSON, Fellow and Assistant Lecturer of Trinity College, Cambridge With 
Diagrams 8vo 6s . 7 


4 E MACMILLAN AND CO, LONDON. 
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J. & A, CHURCHILL, Pubdjishers. 





Now ready, with Coloured Plate of Spectia, and 150 Wood 
Engravings, Crown 8vo, 9s 
PHYSICAL AND INORGANIC CHEMIS- 
TRY By IITENRY WATTS, BA, FRS, Editor of 
the Journal of the Chemical Soctety, Author of “A Dic- 
tionary of Chemistry," &c 
*,* This work, founded on the well-known Manual of the late Professor 
Fownes, ts intended to offer to the Student commencing the study of Chemis- 
try, an outline of the general principles of that science, and a history of the 


more important among the very numerous bodies which Chemical Investiga- 
tions have made known to us 


Also, Edited by Mr WaATrs, Twelfth Edition, Crown 8vo, ros 


FOWNES’ MANUAL OF ORGANIC 
CHEMISTRY, or Chemistry of the Carbon Cothpounds 


Sixth Edition, illustrated by 26 Plates and 502 Wood Engravings, 
Crown 8vo, 16s 


THE MICROSCOPE AND ITS 
REVELATIONS. 


By WILLIAMB CARPENTER,CB,MD,LLD,FRS., 
FGS,FLS, Corresponding Member of the Institute of 
France, and of the American Philosophical Society, 


Second Edition, enlarged, with 17 Engravmgs, Feap 8vo, 3s 67 
MICROSCOPICAL SECTION-CUTTING: 


& Practical Guide to the Preparation and Mountmg of 
Sections for the Microscope, special prominence being 

ven to the subject of Animal Sections By Dr SYL- 
VESTER MARSH 


No XCII, with ro Plates, October, price tos 
THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edit? 7 , " 
E RAY LANKESTER, MA, FR.S, FLS, 
Fellow of Exeter.College, Oxford, and Jodrell Professor of 
i -- Zoology mr University College, London 


With the co-operation of 


4 
W T. THISELTON DYER, MA,CMG,FRS,FLS, 
Assistant Director of the Royal Gardens, Kew , 


E KLEIN, M.D, FRS, 
Jomt-Lecturer on General Anatomy and Physiology in St. 
Bartholomew's Hospital Medical School, London , 


H N MOSELEY, M A, F,RS,FLS, 
Linacre Professor of Human and Comparative Anatomy in the 
University of Oxford, and 


" " g ADAM SEDGWICK, MA, 
Fellow and Assistant-Lecturer of Trinity College, Cambridge 


MEMOIRS — * fi 

Observations on the Geniş PyZiisst (Prngsh) By H Marshall Ward, 

! MA; Fellow of Christs College, Cambridge, Assistant Lecturer on 
Botany at the Owens College, Victoria University : 

On Budding im Polyzoa By Alfred C Haddon, M A., Professor of 
Zoology in the Royal College of Science, Dublin 

The Structure and Relations of Tubipora ‘By Sydney J Hickson, BA, 
B Sc , Scholar of Downmg College, Cambridge, and Assistant to the 
Linacre Professor Oxford . 

On the Malleus of tbe Lacertiha, and the Malar and Quadrate Bones of 
Mammaha By,M L-Dollo, Assistant Naturalist ın the Royal Museum 
of Natural History, Brussels i RN e. 

Notes on Echinoderm Morphology, No VI On the Anatomical Relations 

of the Vascular System By P Herbert Carpenter, MA, Assistant 
~ Master aigEton College ode T 
Recent Researches upon the Origin of the Sexual Cells ta Hydreids A 

Review By A G Bourne, B Y Lond * 

On the Osteology and Development of Ssagnathns Pecktanus (Storer) 

By Playfair McMurrich, M A., Professor in the Ontario Agricultural 
1 College, Guelph, Canada 
e 


po 


' 





LONDON: 11, NEW BURLINGTON STREET . 


With 660 Engravings, Fcap $vo, 75 6d 


THE STUDENT'S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL, 1nd PHYSIOLOGICAL BOTANY 
By ROBERT BENTLEY, FLS, MRCS, Professor of Botany in 
King's College, London, and to the Pharmacengjcal Society of Great 
Britain. N 


*,* This volume has been prepared in accordance with 4 desire expressed 
for some years past, by many old pupils and others, to have a guide which 
which should not be too elementery but which might serve as an mtroduc- 
‘ton to the author's * Manual of Botany,” and other darger and more com- 
prehensive works ‘he anthor has, therefore, endeavoured to ccndense 
within a moderate compass all that 1s essential as a foundation for future 
study and thus to form a convenient ang &rustworthy guide on Structural 
and Physiological Botany for Medical And Pharmaceutice! Students, and 
a.so for use in Colleges and Schools where Botany 1s ng, largely taught 


. 
Ey the Sauz AuTuon, Fourth Edition, with 1185 Wood Engravings, Crown 
8vo, 155 


A MANUAL OF BOTANY, Including the 


Structure, Functions, Classifications, Properties, and Uses of Plants 
a 


Second (English) Edition, with 37 Engravings $vo, 155 


AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS with Appendices on Absolute Electrical Mea- 
surement, &c By Dr F KOHLRAUSCH, Professor in Ordinary at 
the University of Wurzburg Translated from the Fourth German 
Edition by T H Warrier, BA, BSc, and H R Procree, FC S 


Fifth Edition, with 292 Engravings, 8vo, 16s 


CHEMISTRY, INORGANIC AND*'"OR. 
GANIC Wiru Exreriments By CHARLES L BLOXAM, Pro- 
fessor of Chenustty 1n King's College, London 

*. 


Third Edition, wth 48 Engravings, Post 8 o, 7s 64 


PRACTICAL AND ANALYTICAL 


CHEMISTRY, Specially Adapted for Schools and Collegd& and for 
Beginners By FRANK CLOWES, D Sc, Professor of Chemistry 
in University College, Nottingham 





Fifth Edition, with Engravings, 8vo, 75, 6d 


VALENTIN’S QUALITATIVE CHEMI- 
CAL ANALYSIS Revised and Corrected by W R HODGKINSON, 
Ph.D , Demonstrator of Practical Chemistry ın the Science Schools, 
South Kensington e 3 


Second Edition, Enlarged, 8vo, ap 67 


PRACTICAL CHEMISTRY ANALYTI- 
CAL TABLES and EXERCISES for STUDENTS By J CAMP- 
DERE BROWN, D Sc , Professor of Chemistry ın University College, 

iverpoo: 


Fourth Edition, with 83 Engravings, 8vo, 165 


HANDBOOK OF VOLUMETRIC ANA- 


LYSIS, or, the Quantitative Estimation of Chemical Substances by 
Measure apphed to Liquids, Solids, and Gases Adapted to the Re. 
quirements of Pure Chemical Research, Pathological Chemistry, 
Pharmacv, Metallurgy, Manufacturing Chemistry, Photography, &c , 
aud for the Valuation of Substances used in eere, Agnculture, 
and the Arts By FRANCIS SUTLON FCS FIC 





Sixth Edition, with 9 Plates and 103 Wood Engravings, 8vo, 185 


PARKES’ MANUAL OF PRACTICAL 
HYGIENE Edited by F de CHAUMON D M D,F R S, Professor 
of Miltary Hygiene m the Army Medical School E 


i e, . 


With 40 Illustrative Portraits, 8vo, 16s 


THE LAW OF SEX: Being an Exposition 
of the Natural Law by which the Sex of Offspring is Controlled in Mar 
and the Lower Animals, and givmg the Solution of various Socia 
Problems By GEORGE B STARKWEATHER, FRGS 

e. 


ie 
e 








Printed bf R Cray, Sons, avp TAvrof$ at 7 and 8, Bread Street Hill, Queen Victoria Street in the City of London and published by 
MACMILLAN AND Co, at the Office, 29 and 30, Bedford Street, Covent Garden —Tuurspay, November 15 1883 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


e 
** To the solid ground 
Of Nature trusts the mnd which builds Jor aye "—WORDSWORTH 
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F. E. BECKER & CO, [THE BEST MAGIC 


MANUFACTURERS AND IMPORTERS OF 
CHENNCAL, ELECTRICAL, & SCIENTIFIC APPARATUS 


* Pure and Commercial Chemicals, i 
* 
MICROSCOPIC REAGENTS & SUNDRIES, 
CHEMICAL BALANCES, SCALES, & WEIGHTS. 


SOLE AGENTS FOR 
VOSS'S ELECTRICAL MACHINES 


AND 


LANCELOT’S ACOUSTIC APPARATUS i 


Price Lists Gost Sree on Appheation 
. 


F. E. BECKER & CO, 


34 MAIDEN LANE, Covent GARDEN, LoNDON, W C. 


IVLA E? IOXTI & WEBB’ 

















OXFORD STREET,;WEST END, AND 

[ANSION HOUSE BUILDINGS, CITY, 
LONDON 

ANUFACTORY—The,Royal Plate and Cutlery Works SHEFFIELD 


= | STANDARD METEOROLOGICAL INSTRUM 


po Se CHESTS Sy 
oF a= vee 
PLATE 2 ing 
s o =o» 
Sgwses 
AND Boye 
i Bà 
CUTLERY i Bas 
COMPLETELY im Xe 
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Am d u Wrr 
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LANTERN MADE. 
















































































Has a 4-wick Lamp, Double Combmation Achromatic Front 
Lences and Rack Adjustment, with Condensing Lenses, 4 inches 
in diameter 'Complete in case, £3 155 od 


Illustrated Catalogue of Lanterns, price 6d 


JOEN BROWNING, 
Opt.cal and Physical Instiument Maker to HM Government, 
the Royal Observatory, Se, Gt, 

STRAND, LONDON, WC 
1862 ESTABLISHED 100 YEARS, 


ENTS 


63, 
PRIZE MEDAL, 






























































































































































































































































































































































































































































































































































































































































NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To H& MAJESTY THE QUEEN, e 


HOLBORN VIADUCT, 
45, CORNHILL, & 192, REGENT STREET, LONDON, 
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MICROSCOPIC OBJECTS 


Of superlative perfecticn, illustrating Histology and every branch of 
Microscopy 


Catalogues post free and gratis on application 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N 


UNIVERSITY OF LONDON 
The following are the Dates at which the several EXAMINATIONS m 
the Un versity of London fer the year 1384 will commence — 
MATRICULATION —Monday, January 14, and Monday, June 16 
BACHELOR OF ARTS —Intermediate, Monday, July zr 
B A , Monday, October 27 
Master oF Arrs—Branch I, Monday Jane 2, Branch II, Monday, 
June 9, Branch {II , Monday, June 16 
DOCTOR or LITERATURE —In*ermediate, Monday, June 2 
D Lit, Tuesday, December 2 
SCRIPTURAL EXAMINATIONS —Tuesday, December 2 
BACHELOR OF Scir\cz.—Intermediate, Moncay, Ja y 21 
Sc , Monday, October 20 P" 
Docron or Scirvce —Within the first twenty-one days of June. 
BACHELOR OF Laws Ns and M 
LLB Monday, Jan ary 7 


Doctor or Laws —Tuesday, January 22 
BACHELOR or MEDICINE —Preliminary Scientific, Monday, July 21 
Intermediate, Monday, July 28 
M B, Monday, November 3 
BACHELOR OF SURGERY —Tuesday, Cecenber 2 
MASTER tv SurGeky —Monday December x 
Docror oF MxprcrNE —Monday, December 1 
SUBJECTS RELATING TO PunLIC HrAr TM —Monday, December 8 
BACHELOR or Music —Intermediate, Mondav, December 8 
B Mus, Monday December 15 
Docror or Music. —Intermediate, Monday, December 8 
D Mus., Monday, December 35 
ART, &c , oF TEACHING —Tuesday, March 4 
The Regulations relating to the above Examinations and Degrees may be 
obtained on application. to “The Registrar of the University of London 


Burlington Gardens, London, W ^ 
ARTHUR MILMAN, MA, Registrar 





ae a ÁÉ C PRU 


November x4, 1883 


UNIVERSITY OF DUBLIN. 


The Professorship of Geology and Mineralogy m the University of Dublin 
is vacant The Salary of this Professorship 1s 45coa year For informa- 
tion as to the duties of the Professor, Candidates are requested to apply to 
the Senior Lecturer, lrmity College Candidates are required to print 
twenty copies of their Letters of application, and to send them to the 
SEcRETARY of the University Council on or tefore SATURDAY, 
NOVEMBER 24 By order of ne Council, 


V BARLOW, Secretary 
Trinity College, Dublin, November ro, 1883 . 


UNIVERSITY COLLEGE, 


LIVERPOOL 
Applications are invited for the CHAIR of MATHEMATICS The 
Stipend of the Professor will be £375 per Annum, together with two-thirds, 
of the Fees of Students, the total Stiperd being guaranteed not to fall short 
of £400 per Annum The Professor will be required to commence his duties 
on JANUARY 7, 1884 —Applications, with Testimonals, to be forwarded 
to the REGISTRAR on or before DECEMBER 1 








UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH) 


At an Examination to be herd at the College on Wednesday, January 2, 
1884, and following days, a SCHOLARSHIP of £40 Gn awarding which 
special merit in any one subject may be considered) and TWO EXHIBI- 

IONS of £10 each will be offered for competit on among present and 
intending Students, also TWO ENTRANCE SCHOLARSHIPS of £25 
EACH and FOUR ENTRANCE EXHIBITIONS of £15 EACH to 
Students entermg the beginning of Lent Term, 1884 

Candidates wil apply for particulars to the Registrar, at the College, 
Aberystwith, who will provide accommodation if requtred 


E J EYANS 
LEWIS MORRIS, |Hon Sees 
Lonsdale Chambers, Chancery Lane, London, 
"Noveinber 15, 1883 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH) 


Applications for the post of Lecture- in Biology areenvited t? be senton or 
before December x to the REGISTRAR, from whem farther particulars may 
be obtained E P JONES, Registrar 

Sdberyst\th, November 9, 1883 


ROYAL INDIAN ENGINEERING 
COLLEGE. 


The mmgtruction given 1s arranged to ft an Engineer for employment m 
Europe, India, or the Colonies — Sixty Students will be admitted m Sep- 
tember next Age, over Seventeen and under Twenty one For competition 
among them the Secretary of State will offer thirteen Appointments ın the 
Indian Public Works Department, and two in the Indian Telegraph Depart- 
ment TheeCollege Prospectus gives full_paraculars Apply to the 
SECRETARY, Royal Indian Engineerirg Colle, Cooper's Hill, Staines, 








LIVING SPECIMENS FOR THE MICROSCOPE,” 


THOMAS BOLTON, MICROSCOPSSTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM 


T B kas last week sert to his subscribers the Marine Polyzos, Scrupocel- 
laria reptans, with Vibraculum and Radicle Fibre appendages He has also 
sent out Clava squimata, Melicema ringens, Floscularia cornuta, Brachionus 
arceolans, Philodina rcseo a, Actnospherum kichorni, Raphidiophrys 
elegans, &c 

Weekly Announcements will be made in this place ofOrganisms T B 
«aS supplying 

Specimen Tube, One Shflling, Sost-free. 
Twenty-sex Tubes m course of Six Months for Subscriptton of £1 15 , 
or Twelve Tubes for 10s 6, 


Portfolio of Drawings, Nme Parts, 1s each 


ZOOLOGICAL SOCIETY OF LONDON 


The Ceuneil of the Zooiogical Society having resolved to appoint a 
Prosector in the Society s Gardens at aalay of £250 per Annum, Gentle- 
men desirous of offering themselves as Candidates for the Post are requested 
to sendin thei Applications to the SECRETARY on or@efcre JANUARY x 
next ‘Lhe chief duty of the Presectoi will be to make Dissections of the 
Animals that d e in the Scciety's Gardens 

Further details may be obtained at the Society's Office, or by letter 
aadressed tc the SgckETAnY, 1r, Hanover Square, London, V 


November 15, 1883 


ECONOMICAL EDUCATION for SONS 


of GENTLEMEN, at SCHORNE COLLEGE, near Winslow ‘Terms 
for young boys Thirty Guimeas per Annum, reduced for Brothers, 
Orphans, &c Parental Reference as to Diet, Care Teaching, and 
General Efficiency and Comfort Address, Rev Dr JAMES 


BOOKS (Second-hand, Miscellaneous), Re- 
mainders, &c— C HERBERT, English and Foreign Bookseller, 6o, 
Goswell Road, Londor, E C Catalogue free on receipt of T'wo 
Stamps Libraries, Oid Books, and Parchment purchased 


FOR SALE SECOND HAND, a very fine 
No ra BINOCULAR MICROSCOPE, with Mechanica] Soncentnc 
Rotary Stage Secondary Mecharical Rotating Stage for Accessogy Appr- 
ratus, Six 4yepreces, Seven Objectives by Swift, from s-inch to x/15 3 Lie- 
buhuhn’s Micrometers, Polarıscope, arker's Gelemte Stage, Safety 
Stage, Achromatic and Oil Immersion Condensers, Dissecting Microscope 
and Instruments, Demonstration Mgcroscope, Improved Microscope Lamp 
and Mounting ÁAppar&us &c, &c Packed in three Hardsome 
Capinets Also soo Fine Selected Objects in a Walnut Cabmet The 
whole, which cost £r5t, for £ico Net Cash Everything guaranteed 
perfect Canbeseenat J H SrEWARD's, 405, Strand, Lond@n or full 
particulars can be seat by post 


HOME TUITION, LONDON &SUBURBS 
STUDENTS desig Instruction ın Mathematics attended at then 
own hoases by a High Wrangler, M A ‘Inn Coll, on very reasonabk 
terms —X 50, Coningham Road, Shepherd’s Bush W 


GEOLOGY AND MINERALOGY. 

Specimens, Collections, Cabinets, Hammers, Satchels, and every nece: 

sary for the Study, Preservation, and Displgy of Specimens in Museums, &¢ 
STUDENTS’ COLLECTIONS—SPECIAL 

New Lists of Collections, Cabinets, Books, Sectighs of Rocks and Mineral 

for Microscope free on application of 
JAMES R, GREGORY, 
Extensive Geological Stores, 
38, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


DIAMONDS IN MATRIX 
R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, hi 
on sale Specimens of the above, also Cut Precious Stones im all Colours 
Precious Stones valued and bought 
12, FRITH STREET, SOHO, W 


MICRO-PETROLOGY. 


A large senes of Rock Sections, comprising Anamesite, Aphte, Basal 
D:abass, Dionte, Dolente, Elvans Gabbro, pp ranite, Granulit 
Lava, lapante, Napoleonte, Nephelemte, Obsidian, Perthite, Piknt 
Pitchstone, Porphyry Phonolite, Quartnte, Rhyolite, Schorhte, Syemt 
Tachylite, Trachyte, &c , xs 6d and 2s each Sections of Sedimenta 
Racks, shaw,ng Foraminifera, Sponge Structure, Corals, Shells, Xanthidx 


m THOMAS D RUSSELL, 
48 ESSEX STREET. STRAND, we 
THE STUDENT'S STANDARD COI LECTIONS 
MINERALS, FOSSILS, OReROCKS 


Illustrat ng any Author's Work at a Uniform Price for any Combination 
Specimens 
so Characteristic Specimens £o 10s od , m Mahogany Cabmet Xo 125! 























1co dc do 100 do do rE ¢ 
150 do do 110 o do do 17! 
200 do. do 200 do do 210 | 
geo da do 490 do do 559: 
400 do o 660 do do 710 

8 o o 10 ' 


tco dc o a do do 

THOMAS J DOWNING, Geologist, £c, 
a£, WHISEIN STREET, LONDON, E§ (over Quarter of a Cent 
Lists on apphiction 
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MINERALS, ROCKS, FOSSILS. 


* COLLECTIONS OFy MINERALS AND METALS, 
SUITABLE FR TRAVELLERS AND 
e STUDENTS, FROM £2 25 


2 Catalogue Free 


The Magn.ficent Group ot Stibnite Crystals, havirg been sold, can only be 
on view this week . 


SAMUEL HENSON, 
* 255, STRAND, LONDON, 





E bd OppoPite Norfolk Sts eet 
CAUTION 
LIGHTNING CONDUCTORS 


Faraday Works, Huddersfield, Sole Inventors of the Patent Solid Copper 
Tape Lightning Conductor m®@ontimuous Lengths without Joints, beg to 
caution the Pisblic against Trade@nen who sell their own make of the above 
Lightning Conducigr, and who in their Trade Circulars and Announcements 
copy certain Reports of Dr Meen and M nsew F Michel m such an 
incomplete manner as to lead any reader of the above Circulars and 
Announcements to belheve that the said Reports were given to the Trades- 
men in question, when in fact they were addressed and given to Messrs 
SANDERSON & Co by the said Dr Mann and Monsieur F Michel A hst 
of Buildings which have been fitted with the above Invention, and also a 
List of Persons to whem it has been supplied. have also been put forth by 
the said Tradesmen, but therein they omit to state as 1s the fact, that | 
Messrs SANDERSON & Co fitted the said Buildings ind supplied the said | 
Persons , m fact, the Statement conveys the notion that these Tradesmen | 
were employed in the cases referred to ın such List A comparison between | 
Messrs SXNDERSON & Co’s Circulars ana the Circulars which are now | 
referred to will show the necessity for thts Announcement, both for the | 

| 

f 


MESSRS SANDERSON & CO, late of 44, Lex Street, WC , and | 
| 
{ 


protection of Messrs Saxperson & Co and of the Pubhc S & Co take 
this opportunity of stating that they have ceased to employ Agents and 
that their only Addressis ror, Leadenhall Street, I, C 








THE ZOOLOGIST: 

MONTHLY MAGAZINE OF NATURAL HISTORY i 

Lhird Series Edited by J E HARTING, F LS, F ZS, Member of the ' 
* British Ornithologists’ Union , contains— i 
Original Articles P4 well known naturalists ın every branch of zoology» | 
habits of animals , atrival and dep@rture of migratory birds , occurrence of 
rare birds, distribution and m grayon of British fresh-water fish, new or 
rare warme fish, ‘cca! aquaria, British repgiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who dehght 1m natural history 
Report@f the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of amportant and interesting articles yn various branches of zoology 


There are occasional woodcuts 
JOHN VAN VOORST, x Paternoster Row 


NORTH BRITISH AGRICULTURIST, 


the ondy Agricultural Journal in Scotland, circulates extensively among | 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST jg pubhshed every Wednesday afternoon in 
time for the evening mails, and contains Repor's of allthe principal British ,| 
and Insh Markets of the week 
The special attentrowag Land Agents 1s directed to the AGRICULTURIST 
as oe of the best existing Papers for Advertising Farms to be Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3¢ By post 34d Annual Subscription, payable in advance, 14$ 
Offices—377, High St , Edmburgh, and 145, Queen Victoria St London, | 
C 








Money Orders payable to Charles Anderson, Jun , Edinburgh 
Now ready, Crown 8vo, price ros 6 


d 
ELEMENTARY APPLIED MECHA- 


NICS By THOMAS ALEXANDER, CE, Professor of Engineering 
1n the Imperial College of Engineering, Toket, Japan, and ARTHUR 
WATSON THOMSON, C E , B Sc, Professor of Engineering at the 
Royal CollegWMülirencester Part I] TRANSVERSE SraESS , upwards of 
150 Diagrams and 200 Examples carefully worked out new and 
complete method for finding, at every point of a beam, the amount of the 
greatest bending moment and sheanng force during the transit of any set 
0f loads fixed relanvely to one another—2 g the wheels of a locomotive, 
continuous beans, &c , &c 
“The student who should carefully read it and conscientiously work 
through the examples, would acquire a knowledge, theoretically sound and 
practically useful, of this Bart of apphed mechanics which he could not gain 
with the same labour and in the same time from any other book which has 
been published othe subject "— Nature 
MACMILLAN & CO, LONDON 


On the 1st ot every Month 7 | 
\ 








JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by Jaurs BRITTEN, F LS, Bntish. Museum 

Contents —Onginal Articles by leading Botanists —Extracts, and 
N^ages of Books and Memorrs —Artifles in Journals —Botanical News — 
>roceedings of Societies B 

Price ıs 34  Subscnption for One Year, payable ın advance, 125 
London WEST, NENI AN, & CO, 54, Hatton Garden, E C 
. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional! Illustrations 
Conducted by C G Barrett, J W Doucras, R McLacunaw, FRS, 
E C Rvz,FZS,E Saunpers, FL S, and H T Sramron, E R.S 

This Magazine, commenced 1n 1864, contatns standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tne British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number m each year 

Vols I to VI (strongly bound m cloth) may be obtumed by purchasers of 
the entire set to date, at the increased price of ros erch, the succeeding 
vols may be had separately or together, at 75 each 

London JOHN VAN VOORSI, r, Paternoster Row 
on B—Commumeations &c , should be sent to the Editors at the above 
address 


The volumes com- 





On the 1st of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
Freperick Bonp FZS | Joun A Powrr M D 
Epwafp A Mirc, P L.S J Jenner Weis, FL S 
s E BucHANAN WurrE, M D 
Contams Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Histories, occurrence of Rarities, &c. , there are Monthly 


| tists of Duplicates and Desiderata 


Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 


' attention is given, and occasidnal LrTHOGRAPHED and Curomo-LitrHo 


GRAPHED PLATES 
SIMPKIN. MARSHALL, & co + Stationers’ Hall Court. 


JOB. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34 
PERIODICA 
Annalen der Physik und Chemie Herausgegeben von 
GiLBBRT (von 1799 bis 1824), von PoccENDonrr (von 1825 bis x876), von 
G Wrepemann (seit 1877) Jahrlich 3 Bde oder 12 Hefte 8° M3r 

Beiblatter zu den Annalen der Physik und Chemie Tlerausge- 
geben seitr877vonG u E Wispamann Jabrhchi2Hefte 8? M x6 

Journal fur praktische Chemie (von 1828 bis 1834 unter dem 
Titel ‘“‘ Journal fur technische und oconomische Chemte’’) herausge- 
geben von Erdmann, SchwewggerSeidel, Marchand, Werther, (bis 
1869) Neue Folge (seit 1870) herausegegeben von H Konsg und E v 
Mzyer  Jáhrhch2 Bandein22 Heften — 8? M a2 

Vollstindige Verlagsverzetchnisse werden jederzeit, auf Verlangen france 

zugesandt 


THE BREWERS' GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
focensing, Legal, and Parhamentary Matters 
Review or THE MALT AND Hop TRADES, AND WINE AND SPIRIT TRADE 
RECORD 
The Organ of the Country Brewers 
“ The Brewers’ Guarcian ’’ 15 pubhshed on the evenings of every alternate 
Luesday, and ıs the only journal officially connected with brewing interests 
Subscrptiong 16s. 6d per annum, post free, datirg from any quarter-day 
Single copies 1s each, Registered for transmission abroad 
ffices—s5 Bond Court, Walbrook London, E C 


L'ELECTRICITE: 


Cbaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électiiques, et de tous les 
progrès de l'électricité 
Comité de Rédaetzon, ARMENGAUD JEUNE, 

résident , 
A BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI 
Subscription Yearly, 205 , Sex Months, 10° 
Agency for England and Colonies— 

LE FEVRE AND CO, ENGINEERS, 

26, BupncE Row, CANNON STREET, LONDON. 

* Specimen Copy sent post free 
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| 

| 4 5 AAP oY 

| ca o E caa a ee Ss 

Is a Certain Cure for all Digori 

AND BOWELS A Great PURIFIER of the BLOOD; a 

Poweiful Invigorator of the System, im cases of WEAKNESS 

AND DEBILITY, and is unequalled in Female Complaints, 
* e 
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“PRECIOUS STONES & GEMS.”, 
By EDWIN V STREETER, F R.G.S, 


MR. STREETER, 
Turr Epron Price 155. 


GEM MERCHANT AND GOLDSMITH, 2 
* THE GREAT 
DIAMONDS OF THE WORLD.” 
By EDWIN W STREEBER, F,R.G.S 
SECOND EDITION » Price 75. 6d, 


BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 


“NATURE” SERIES -NEW VOLUME 
The CHEMISTRY of the SECONDARY 


BATTERIES of PLANTÉ and FAURE By J K GLADSTONE, 
PhD,FRS, and ALFRED TRIBE, F Inst C, Lecturer on Che 
mistry at Dulwich College Crown 8yo 2s 6g 

MACMILLAN & CO, LONDON m 


Tre Inrropucer OF 18-CaraT GOLD JEWELLERY, 


BOND STREET, W. 


LONDON, CEYLON, JAPAN. 
z oe ee ee 
A THOROUGHLY COMPETENT TUTOR 


required at Kensington for two boys between eight and ten years old, 
for three hours daily except Satugdys Latin, Greek, Arithmetic, 
and Mathematics —Adáress to “H C " Macr & Co, 29 
Bedford Street, Covent Garden, W Led 








BELL & SON, York Street Covent Garden 











NOW READY 


A MANUAL OF 
PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, BA, F.RS, 
Editor of the ' ¥ournal of the Chenncal Society,” Author of “A Dictionary of Chemistry! &c. 
i "With Coloured Plate of Spectra, and 150 Wood Engravings Crown 8vo gs. 

* * This work, founded on the well-known «t Manual of Chemistry’ of the late Professor Fownes, 1s intended to offer to the 
Student commencing the study of Chemistry an outline of the general principles of that science, and a history of the more important 
among the very numerous bodies which Chemical Investigations have made known to us E 

Also, by Pror FOWNES and MR WATTS, 


ORGANIC CHEMISTRY, or, Chemistry of the Carbon Compounds 
Engravings Crown 8vo Ios 
London J & A. CHURCHILL, 11, New Burhngtgn Strett 


_ Twelfth don C With 


Verlag von Eduard Bolesd in Erlangen Now Ready Price 6s 


BIOLOGISCHES CENTRALBLATT, 
unter Mitwirkung von 
Prof Dr M Reess und Prof Dr'E SELENKA, 
r herausgegeben von 
Prof Dr J, ROSENTHAL 


IIT Jahrgang 


24 Nummern von je 2 Bogen bilden einen Band(Jahrgang)* Preis 16 Mark | 


Man abonn rt bet Postanstalten und ın Buchhandlungen, auch direct bee 
der Verlagshandlung 


R. FRIEDLANDER & SOHN, 


BERLIN NW, CARLSTRASSE 11 
Natural History and Natural Science Booksellers Established since 1827 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences 
Apply for Classified Catalogue in 25 parts (each one spectal department of 
science), price 6 each Just pubhshed, Part XVI, Botany Phanero- 
gamz, 38 pages (about 1300 works) 


LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the French Leuguage Politics, Literature, 
Science, Art, Varieties, Notes Price 2d’, through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE Journal Français pour 
l'Angleterre Politique, Littérazure, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 2kd en timbres poste Abonne- 
ment franco par la poste—un an, ros 10@ , six mois, 55 Prix od 
chez tous les hbratres et aux gares des chemins de fer On s'abonne 
aux bureaux, 441 Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semame Fran- 
gaise * has been brought out in London for the begeft of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Galhc print 

elt certayily ments success ”—Graph’e 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Pans itself We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many,households where French 1s cultivated The printing 1s very wel 








done " —Queen 
TERMS or SUBSCRIPTION — s d 
Three Months i 2 9 
Sıx » 5 S 
Tw ele 33 Io I0 


POO payable to A CgisrIN 
Publishing Office, 441, Strand, W C 


e 
The CLASSIFICATION of the CAM- 
BRIAN and SILURIAN ROCKS Bemg the Sedgwick Prize Essay 
for the year 1882 By JOHN E MARR, MA, FGS, Fellow of 
St John's College 
Cambndge DEIGHTON, BELL, & CO 
London GEORGE BELL & SONS 





Nearly Ready, Post 8vo, Cloth, pp xu + 203 Price 55 


A BIBLIOGRAPHY o$ ELECTRICITY 


and MAGNETISM, 1860 to 1883 With special reference to Electro 
technes Compiled by G MAY Index by O Satis PhD 
"This is the first bibliography ever published ofe Electric Sciences fror 
186o to 1883, and all who are interested in the subject will find in ita com 
plete list of the works on every branch of Electricity and Magnetism : 
almost every European language 
London TRUBNER & CO, Ludgate Hul 





“ Deserves the attentior of all who have to teach or learn the elements c 
Mechanics An exce lent conception "—Westmuinster Review 


Crown 8vo, cloth, 4s 67 


THE STUDENTS MECHANIOS 


An Introduction £o the Study of Force and Motion. 
By WALTER R BROWNE,M A,MI SfM IME,&c 
Late Fellow of Tnmty College, Cambridge 


With Appendix of Examples, Worked and Unworked 


‘Fhe successful prosecution of Mechanics depends mamly on the c 

taining a clear and thorough mastery of a few leading principles ""—Pzefm 

* Clear in style and practical n method, ©The Student's Mechanics’ 

cordially to be recommended fron all points of view Will be of gre 
4 


value to students "—A tenen 
** The merits of the work are especially conspicuous in its clearness a 


brevity "—Westsninster Review - 
“Tam charmed with the work An ddmrable supply of a rea 
widespread want " —Rev W B DALLINGER, Director of Science Class 
Westey College 

Lendon CHARLES GRIFFIN & CO, Exeter Street, Strand 


Just Published, Post free, Price 6id 


SUNBEAM TREASURES.—A Descriptic 
of the NATURAL HISTORY and other OBJECTS lent Le 
Brassey to the Inter@ational Fisheries Exhibition — By BRYC 
WRIGHT, FZS,FRGS “Al who have read the ‘ Voyage 
the Sunbeam ' should procure e. copy & Willam Clowes and Se 


Limited, 73, Charing Cross, W C e 
Copies cav. be had from BRYCE-WRIGHT, 204, Regent Street. V 
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Yearly Mot trrt rn 28 o 
Halfyexly. S . . + + * + + 14 6 
. Quarterly .. 5... ee ee 76 
To the United States, the Continent, and all places 
within the Postal Union —e : 
s 
Very ea‘ ee 80 6 
HA- early, e . . ee ee 15 6 
Quarterly .e. E EE 0 


CHARGES for ADVERTISEMENTS. 


Three Iines 1n Colymn 25 6d 94. per Line en 
s 


d 
One-Eighth Page, or Quarter Column. . . o 18 6 
Quarteg Page or Halt® Column. . . 5 115 0 
Malf a Page, ora Column . . à owe we 3 5 0 
Whole Page . . . «4 e EL eus 6 6 0 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W C 


Biavy of Societies 


LONDON 
THURSDAY, NOVEMBER 22 
Royat Society, at 4 30 —On the Formation of Ripplemark in Sand Prof 
G H Darwin, F R S —On the Atomic Weight of. Litanium (Preliminary) 
Prof Thorpe F R S —On the Life-history of the Dock Zcidium (/Ecidium. 
rumicis, Schle) C B Plowright —Some Relations of Heat to Voltaic 
and Thermo electric Action of Metals ın Electrolytes Dr Gore, F R S — 
On the Presence of a Rennet Ferment in the Berries of Withania coagu- 
lans A Shendan Lea 
SOCIETY oF ‘LELEGRAPH ENGINEERS, at 8 
FRIDAY, NovEMBER 23 
Qusxerr Microscoricat CLUB, at 8 
e SATURDAY, NOVEMBER 24 
Puysrcat Socfkry, at 3 —On the Purification of Mercury by Distillaton 
ın vacuo J Clark --On the Measurement of the Curvature of Lenses 
Prof R BE Chfton, F R S na Method of Determining Experimentally 
the Constant of an Electrodypamometer A P Chattock 
Essex FigLD CLus, at 7 —On the Use of the Hygro-Spectroscope in 
Meteorology, and the Observation of the “ Ram-Band”’ Spectrum as a 
Weather Prognostic F W Cory —A Note on the Occurrence of the 
eech Marten (Martes foina, L ) in Epping Forest James English —On 
a Proposed Catalogue of the Prehistoric Remams ın Essex R Meldola 
Royat Boranic SociETY, at 3 45 
SUNDAY, NOVEMBER 25 
Sunpay LEcTURE SocigTY, at 4 —Roger Wiliams A R Hope Moncrieff 
MONDAY, NOVEMBER 26 
RovArL GEOGRAPHICAL SOCIETY, at 8 30 
Aris®oTELIAN Socizty, at 8 —Berkeley's “Principles of Human Know- 
ledge" Miss S Wood 
INSTITUTE OF ACTUARIES, at 7 —On an Easy Method of forming Log- 
arithms and Anti-Loggrithms Correct to Ten or Eleven Places, with the 
Aid of Mr Peter Gray’s Tables for the Formation of Logarithm, and 
Anti-Logarithms to Twelve Places D J McG McKenzie 
CAMBRIDGE PH@@psorHicaL Sociery, at 3—On the Measurement of 
Electric Currents Lord Rayleigh —On the Measurement of Temperature 
by Water-Vapour Tension W N Shaw —On the Ellipac Polarisation of 
Quartz J C McConnel —On the Origin of Animal Segmentation A 


Sedgwick 
TUESDAY, NOVEMBER 27 
ANTHROPOLOGICAL INSTITUTE, at 8 —On the Cranial Characters of the 
Inhabitants of Timor-laut J G Garson, M D —On some of the Tribes of 
Timor H O Forbes —On a Human Skull found near Southport G B 
Barron, M D 
PHOTOGRAPHIC SOCIETY, at 8 


WEDNESDAY, NOVEMBER 28 


Society or Arts, at 8 
FRIDAY, NOVEMBER 30 
RovAL Soeigas at 4 —Anniversary 


ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSQ/RANCE COMPANY, the Oldest and Largest Com- 
pany, imsuring against Accidents of all kinds — Subscnbed Capital, 
£1,000,000g Paid-up Cap tal and Reserve, £250,000 Moderate Premiums. 
Bonus allofed to Insurers after Five Years 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
“oR AT THE 


HEAD OFFICE--64, CORNHILL, LONDON. 
WILLIAM J VIAN, Secretary 
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LIGHTNING CONDUCTORS, 


Expenence, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of allapphances for the protection of every description of building from the 
destructive effects of lightning 


NEWALL & Co.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 

It 1s sunple mits application, no Insulators being required, and ıt costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm 
R. S. NEWALL & CO,, 
130, STRAND, WC , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


PROFESSORS of BIOLOGY supplied with 


all"Specimens by 
. E WADE WILTON, Northfield Villas, Leeds 


H. & E. J. DALE, 


Manufacturing Electriians and Optutans, 











AND 
Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS 


Large and Complete Stock at Show Rooms and Factories 
COMPLETE ILLUSTRATED CATALOGUES NOW READY 
ELECTRIC SECTION, 72pp PHOTOGRAPHIC, 64pp 


26, LUDGATE HILL, LONDON, EC, also at 
34 and 4, LITTLE BRITAIN, and 9 KIRBY STREET, EC 
PN aC RTE Se 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST, AND 2, FOSTER LANE) 
HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope 


: SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C 


C. TISLEY & Co 


OPTICIANS; 





172, BROMPTON ROAD, S.W. 
RAIN-BAND SPECTROSCOPES. 
With Fixed Slits 30/- each 
With Adjustable Shts 40/- 45 


Copy of an Unsolicited Testunomal from 
JOHN SANFORD DYASON, Eso, FRGS, F.R.Met S., 
Member of Council of Meteorological ggcrety e 
**Boscopzt GARDENS, N W , September 19, 1883 
«I mave been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemm: and other Alpine Passes, with a Pocket 


Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner ”” š 


To $, €. TISLEY & Co., 


172, BRoMPTON Roan, S W. 
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Messrs. MACMILLAN & 00/8 NEW , BOOKS. 





MR MACKENZIE WALLACES NEW BOOK. 


EGYPT AND THE EGYPTIAN QUESTION. Ry D. MACKENZIE 


WALLACE Demy 8vo 14; 

“The present volume at once takes 1ank as the best book that has yet been written on the origin and development of the 
National movement which led to the British occupation of Egypt last rear . Any one who wishes to understand the difficult 
task which England 1s attempting to perform ın the reorganisation of Egypt cannot do better than devote e few hos to the careful 
study of his interesting book ”—Athengum 

‘The whole subject 1s expounded with so much vigour and clearness that there 1s good reason to hope that Mı Wallace will 
succeed m instructing and convincing many a mind w 'hich now lies m darkness and obduracy "—$& Fames’s Gazette. 

MACMILLAN'S 4s 67 SERIES —NEW VOLUME, ° 
PROFESSOR SEELEY'S NEW BOOK. 


THE EXPANSION OF ENGLAND. Two Courses ofel;ectureg. By 


J R SEELEY, M.A , Regus Professor of Modern History in the University of Cambridge, Fellow of Gongille and Caius 
College, Fellow of the Royal Histoncal Society, and Monclary Member of the Histor.ca? Society of Massachusetts 
Crown 8vo 4s 64 e 
“This remarkable book ”—Spectator 
“ It needs no seer to point out zhe vast and increasing importance at the present moment of colonial questions, and these 
lectures are therefore a timely as well as a valuable help to a right understanding of them ”—Atheneum E 
NEW BOOK BY SIR SAMUEL W BAKER 


TRUE TALES FOR MY GRANDSONS. By Sir SamurL WHITE 


BAKER,MA,FRS,FRGS,&c With numerous Illustrations bv W J HENNESSY | CrownS8vo 75,64 


NEW BOOK BY MATTHEW ARNOLD 


ISAIAH OF JERUSALEM. By Marrurew Arnot, D.C.L, LL.D. 


Crown Svo 4s 64. "Next week 


THE FIELD OF DISEASE. A Book of Preventive Medicine. By 


B W RICHARDSON, MD FRS,FRCP, Hon, Physician to the Royal Literary Fund, Author of ** Disease? of 
Modem Life,” **On Alcohol," &c 8vo 255 


A LIFE OF GOETHE. By Hetwrich Dunrtzer. ; Translated by 


THoMAs W LYSTER, Assistant Irbiarian National Library of eland With Authentic Ylinstrations and Facsimiles 


2 vols., Crown 8vo 215 
SIXTH EDITION, REVISED 


MANUAL OF POLITICAL ECONOMY. By the Right Hon. Haw 


FAWCETT, MP, DCL, FRS, Fellow of Trimty Hali, and Professor of Political Economy in the University of 
Cambridge Sath Edition, Revised, with a New Chapter on “State Socialism and the Nationalisation of the Land ,” and 
an Index Crown 8vo 12s 
** The views of a leading statesman of the day on questions of practical politics have an interest of their own, and mafty will 
be glad to leain what the Postmaste:-General has to say about the nationalisation of land and fiee education But it 1s not 
only m the special treatment of questions of the day-that the practical politician isto be seen It 1s the distinguishing feature of 
Mr Fawcett's treatise that illustrations are throughout diawn from agtual events "— Times 
MACMILLAN'S SIX SHILLING TRAVEL SERIES —NEW VOLUME. 


THE VOYAGE OF THE VEGA, ROUND ASIA AND FUROPE. 


By Baron A. E VON NORDENSKJOLD Translated by ALEXANDER LESLIE Popular Edition — With Portrait, 
Maps, and Illustrations Crown 8vo 6s. 
Now Ready, in 14 Vols 18mo, Paper Covers, 1s each, Cloth, 1s 6d each, or Complete om Box, 21s 


HENRY JAMES’S NOVELS AND TALES. 


PORTRAIT ofa LADY 3 vols ies MADONNA of the FUTURE | CONFIDENCE, &c 1 vol 


RODERICK HUDSON vols | ivl ICAN 2 vol SIEGE of LONDON, &c r vol 
WASHINGTON SQUARE ] |The vols An INTERNATIONAL E 
g * YO" |The EUROPEANS 1 vol | "e avd PISODE, 


DAISY MILLER, &c I vol 


HANNAH TARNE. A Story. By the Author of “Mr. Gresemith." 


With Illushations by W J Hennessy Crown 8vo 4s 67 
THE ENGLISH CITIZEN A Serius of Short Boobs on his Rights and Responsibilities 
Edited by HENRY CRAIE, MA New Volume 


THE LAND LAWS. By FREDERICK Porock, Barrister-at-Law, 


MA, Hon LL D Edinburgh, Corpus Christi Professo. of Jurisprudence in the University of Oxford, late Fellow of 
Trinity College, Cambridge. Crown $8vo 4,3: 64 [ Next week 
BY SIR FRANCIS HASTINGS DOYLE . 


THE RETURN OF THE GUARDS, and other Poems. By Sir 


FRANCIS HASTINGS DOYLE, late Fellow of All Souls’ College, Oxford Ciown Svo 7s 64 


THE MOTION OF VORTEX RINGS, A TREATISE ON. Being 


the Adams Prize Essay, 1882 By J J THOMSON, Fellow and Assistant Lectuer of Trimty, College, Cambndge — With 
Diagiafs 8vo 6s š - 


MACMILLAN AND CO, LONDON A 
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& RMIAR UALS FOR STUDENTS, 
A TREATISE ON CHEMISTRY. By Professors ROSCOE and SCHORLEMMER. Vols I. 


E aed II —INoRGANIC CHEMISTRY Vol I —NoN-METALLIC ELEMENTS 21s Vol II —METALs, 2 Parts 18s each 
Vol III —ORGANIC CHEMISTRY PartI 215 Part II m the Press 


GEGENBAUR’S COMPARATIVE ANATOMY A Translation by F J. BELL. Revised, 
“with Preface, by Prof E RAY LANKESTER Illustrated 8vo ars 
A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS By 


Prof ERNST ZIEGLER = Tianslated and Edited by DONALD MAcALISTER, M A, MB, MR CPP. Hlustrated 8vo 
Part  GENE®AL PATHOLOGICAL ANATOMY 125 6Z Part II in the Piess 


TEXT-BOOK OF PHYSIOLOGY By Prof MICHAEL FosrER, M D,F.R S Illustrated. 8vo. 215 


A. rc ON RE DISPOSE, By F. M. BALFOUR, FR S. Illustrated 2 Vols. 8vo. 
(0) Ids, 215 
THE ELEMENTS OF EMBRYOLOGY By Prof MICHAEL FOSTER, MD, FR S, and the 


late F M BA'QFOUR, FRS Second Edition, Revised Edited by ADAM SEDGWICK, M A, and WALTER HEAPE, 
filustrated Crown 8vo Ios 


6a 
A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 
FRS Illustrated 8vo Vol I 18s [Fol II wm the press. 
ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof MICHAEL FOSTER, MD, FRS 
and J N. LANGLEY, B A Fifth Edition Crown 8vo 65 
A TEXT-BOOK OF GEOLOGY By ARCHIBALD GEIKIE, LL D., FR S. Illustrated — 28s 
THE FERTILISATION OF FLOWERS By Prof HERMANN MULLER Translated and 


Edited by D'Arcy W. THOMPSON, Jun, BA With a Preface by CHARLES Darwin, FR S With Illustrations 
Medium 8vo. 215 


THE STUDENT'S FLORA OF THE BRITISH ISLANDS By Sir J. D. HOOKER, 
KCSI,FRS Globe 8vo 10: 6d 
PHYSIOGRAPHY: an Introduction to the Study of Nature. By Prof HUXLEY, PRS. 
With Illustrations New and Cheaper Edition Crown 8vo 6s 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF By PERCY FARADAY 
FRANKLAND, PhD, B.Sc, F.C S, Founded upon “ Leitfaden fur die Agricultur-Chemische Analyse," von Dr F 


, 


F Krocker  Crown$vo 7s 


6d 
ELEM ES KY PIELOGY, By Prof HUXLEY, PR.S, assisted by H. N. Martin, MB, 
c. Crown 


4 vo 6s 

THE PRINCIPLES OE SCIENCE. A Treatise on Logic and Scientific Method By W 

STANLEY JEVONS, LL D, M.A, ERS. Ciown8vo 12s 6d 
GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. LUIGI 

COSSA With a Preface by W STANLEY JEVONS, F R S. Crown 8vo 4s 67 
STUDIES IN DEDUCTIVE LOGIC By W STANLEY Jevons, LL.D, F RS. Crown 8vo 6s 
MANUAL OF POLITICAL ECONOMY. By Right Hon H. FAWCETT, M P, F R.S Cr 8vo 125. 
ANTHROPOLOGY. an Introduction to the Study of Man and Civilisation By E B. 

TYLOR,DC.L,FRS With Numerous Illustrations Crown 8vo 7s 6d 
MARINE SURVEYING an Elementary Treatise on. By Rev J. L. ROBINSON Crown 8vo. 7s. 64. 
A MANUAL GF ANCIENT GEOGRAPHY From the German of Dr H KIEPERT. 5s. 

-— ELEMENTARY SCIENCE. 
AGRICULTURE. By HENRY TANNER, FRAC 3s. 62 
ASTRONOMY. By J N. LOCKYER, F.RS With Illustrations, 5s 6¢—Questions, Ls. 6d. 
BOTANY By Prof OLIVER, FR S, F.LS With Illustrations, 4s 6d 
CHEMISTRY. By Prof Roscoe FRS With Illustrations, 4s 6d 
CHEMICAL PROBLEMS ADAPTED TO THE SAME By Prof THORPE With KEY, 2s. 

CHEMISTRY Owens College Junior Course of Practical Chemistry. By F JONES Preface 

by Prof ROSCOE 2s 64 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES 18mo. 35 
ÉLECZReCITY AND MAGNETISM By Prof. SILVANUS P THOMPSON, B.A, D.Sc. 45. 6d. 
ARITHMETIC OF ELECTRIC LIGHTING By R E. Day, M.A Pott 8vo. 2s 
LOGIC, DEDUCTIVE AND INDUCTIVE  ByW STANLEY JEVONS, FRS. as 62 
PHYSIOLOGY. By Prof HUXLEY, PR S With Illustrations. 4s 6d. —Questions, 1s 64. 
POLITICAL ECONOMY FOR BEGINNERS By M G. Fawcett With Questions 2s 62 
PHYSICS *By Prof. B STEWART, FR S With Illustrations 4s 6¢—Questions, 25 
NATURAL PHILOSOPHY FOR BEGINNERS By P TopHUNTER, M A,F R.S. Part I— 


PROPERTIES OF SOLID AND FLUID BODIES. 35. 6 Part II —SOUND, LIGHT, AND HEAT 3: 6d 


PHYSICAL GEOGRAPHY By A. GEIKIE, F.R.S. Illustrated, 45. 6d — Questions, els. 67. 

CLASS-BOOK OF GEOGRAPHY ByC B CLARKE MA,FGS,FRS. With Maps. ,35. 

SOUND an Elementary Treatise on. By Dr. W. H. STONE. With Illustrations 3s 6d. 
STEAM an Elementary Treatise on By JOHN PERRY With Illustrations 4s. 6g. 

THE ECONOMICS OF INDUSTRY. By A MARSHALL, M A., and MARY P. MARSHALL. 25 6d 


A SHORT ye See OF THE BRITISH ISLANDS By JOHN RICHARD GREEN and 
ALICE STOPFORD GREEN With Maps 35 6d 
MACMILLAN AND CO, LONDON * 
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CHARLES COPPOCK, 

Late Partner with R. & J. BECK, . ° 


100, NEW BOND STREET, LONDON, `W. 


MICROSCOPES FOR STUDENTS AND AMATEUR& . 


Materials for Preparing, Staining, and Mounting Objects New Preparations of Parasitic 
Diatomacez zz s/w. Marine and Freshwater Alge with Anthaidia UI. Tetraspores 


ILLUSTRATED CATALOGUE, 2s 
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100, NEW BOND.STREET, LONDON, w^? 


TENT “GLACIER” WINDOW DECO ATIONS. | 








PA 


This 1s a series of Transparert Designs from the surplest to the most 









M 
d 


elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
Glass at a very small cost ‘The advantages of this invention will be appre- 
ciated when it ts considered that so many wirdows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out | [| 
from view, and the beauty of the inte-ior enhanced while the labour of | § 
affrang 15 no more than a pleasant pastime and exercise of skill, in which 
ladies and children can take part 


The most perfect Substitute for Stained Glass. 
ILLUSTRATED PRICE LIST ON APPLICATION. 
Samples of the Patent “ Glacier,” per post, One Shilling, 


A variety of Windows fitted with the Patent “Glacier” can be seen at 
ERRY & Co 's Establishment, Holbom Viaduct London 














Manufactured by x 
UcCAW, STEVENSON, & ORR, BELFAST. 
SOLD BY 
_—— LL | PERRY & C0. Limited, Steel Pen Makers. 
No 522 Size rolx4$ Price 5d Sole Agents for Great Britain, HOLBORN VIADUCT LON DON 3 Size 144X10} Price 35 





WALL PAPERS FREE FROM ARSENIC. ' 


WILLIAM WOOLLAMS è CO., Manufacturing PapereStainers, 


ARE THE @RIGINAL MAKERS or 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenio 49 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be optained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Merit, International Medical and Samtary Congress Silver Medal, National Health Society, 1883 


GBARVEY AND PEAK, 


[By Appointment to the Royal Tastitution of Great Britain,] 
SUCCESSORS TO W LADD & CO, 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. `, - 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARÁTUS OF EVERY DESCRIPTION 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 








SEL 


58134118 CARAT HALL-MARRED GOLD M E 
A 5 


|| 9-CARAT HALL-MARKED GCLD ALBERTS) 5:926? (So. peg ool - CLOCKS ° 


£l KE: 109 : 




















WATCH & JEWELLERY REPAIRS. PROMPT X RELIABLE |j 


e- e à 
Printed by R Cray, Sons, AND TAYLOR, at 7 and 8, Bread Sireet H Il Queen Victoria S reet m the City of London and published by 
Ma Miran AND Co, at the Office, 29 and 3o, Bedícrd Street, Crveni Garaen —1 Ht PSDAY, P oven Ler 22 1883 
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~ A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


. 
** To the solid ground 
Of Nature trusts the mind which builds for aze " —WORDSWORTH 








No. 735, VOL 29] 


THURSDAY, NOVEMBER 29, 1883 


[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 





A THOROUGHLY COMPETENT TUTOR 


required at Kensington for two boys between eight and ten years old, 
for three hours daily except Saturdays Latin, Greek, Arithmeuc, 
and Mathematics —Address to *H `C,” MacuiLtAN & Co, 29, 
Bedford Street, Covent Garden, W C 


; CHRISTMAS LECTURES 


ROYAL INSTITUTION OF GREAT 
e BRITAIN, 
ALBEMARLE STRFEÁT, PICÇADILLY, W 


PROFESSOR DEWAR, MA FRS, will deliver a Course of Six 
Experimental Lectures (adapted to a Juvenile Auditory) on." Alchemy (in 
lation to Modern Science) ” commencing on THURSDAY, December 27, 
833, at 3 o'clock, to be continued on December 29, and January 1, 3, 5, 8, 
1884 

Subscription S Non-Members) to this Course, One Guinea (Children 
ander sixteen, Half a Guinea), to all the Courses in the Season, Iwo 
Suineas ‘Tickets may be obtained at the Institution 

Before Easter neat Courses of | ectures will be given by Mr R Stuart 
Poole, Professors McKendrick, Pauer, Tyndall, and Henry Morley, Captain 
Abney, and others 


CIVIL SERVICE COMMISSION —An 


Open Competitive Eaamination for the Situation of Draughtsman in 
the Hydrographical Department of the Admiralty will be held in Lond on 
on TUESDAY, Jafary 8, 1884, and following days (age 17 to 25) 
Expertness in Hydrographical Chart Drawing essential —Forms of 
Application may be obtained at once from the Sacrerary, Civil 
Service Commission, London, S W 











CHESTS 
PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


W AU Sizes zn Stock. 
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SASSY DETAILED LIST 





FREE 


z Doo OE 
OXFORD STREET, WEST'END, AND 
MANSION HOUSE,BUILDINGS, CITY, 
QNDON. 

IANUFACTORY-—The Royal Plate and Cutlery Works SHEFFIELD 


THE BEST MAGIC 
LANTERN MADE 


G3» 



































Has a 4-wick Lamp, Double Combination Acluomauc Front 
Lenses and Rack Adjustment, with Condensing Lenses, 4 anche- 
in diameter Complete in case, £3 15s od 

Illustrated Catalogue of Lanterns, price 6d 


JOEN BROW NING, 
Optical and Physical Instrument Maker to HM Government 
the Royal Observatory, &c, &c, 

63, STRAND, LONDON, WC 
PRIZE MEDAL, 1862 ESTABLISHED 100 YEARS 


STANDARD METEOROLOGICAL INSTR UMENTS 
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ning the greatest Cold durin 


Night o? absence of the Observes 




































































Price 3s 6d 























































































































Nap ett: & Zambia s Horticultural 
Self-Registering Thermometer, 
Hlus'rated Prue Lists Post Face 


For Determy 


NEGRETTI & ZAMBRA, e : 


Opticians and Scientific Instrument Makers 
To Her Majesty THE QUEEN, 


HOLRORN VIADUCT,, 
45, CORNHILL, & 1292, REGENT STREET, LONDCN 


it 
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MICROSCOPES. 


U ieqnalled by any other Maker at the came Price Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48x, Tollington Road, Holloway, N , London 


UNIVERSITY OF GLASGOW 


THE JOHN ELDER CHAIR OF NAVAL ARCHITECTURE 
UNCLUDING MARINE ENGIN EERING) 

Parties in‘ending to apply for th first appomtment to this Chair are 
1nvited, on or before WEDNESDAY, the 19th day of December next, to 
lodge with the SecrFT ARY of the University Court No 145 West George 
Street, Gla gow, their Applicat.ons, with seven pr nted copies of any relative 
Testimonials 

Glasgow, November 27, 1883 


An OLD-ESTABLISHED MANUFAC- 


TURING CHEMICAL BUSINESS for Disposal The Plant and 
Mach nery are constructed on the most improved principles, and are in 
good and substantial condition, for the Distillaton and Manufacture of 
the Products from Gas ‘Tar and Ammonical Water comprising, 
amongst other arucles Naphthalne, Anthrac ne. Paraffin Wax and 
Spirits, Creosote for preserving ‘limber Iubrcatng Oils and Cog- 

ounds, Railway Tram and Machinery Greases, Varn shes, &c There 
Ís also the necessary Plant for the Manufacture of Lithographic Inks 
The Premises are compact and w-ll situate fa Shiping, with private 
siding into the London and North-Western Ra lway, withamp e land for 
any extension of Works Capital required. About 412000 For rurther 
Particulars Principals or their Solicitors apply to THOS GREEN, 
Esq Wold House Hawarden, near Chester 


ROYAL INDIAN ENGINEERING 
COLLEGE. 


The instruction given 1s arranged to fit an Engineer for employment in 
Europe, India, or the Colonies Sixty Students will be admitted in Sep 
tember nest Age over Seven een and under Twenty one For competition 
anong then the Secretary of State will oifer thiteen Appointment» in the 
Indian Pubhe Works Department, and two in the Indian. telegraph Depart- 
ment ‘Ihe College Prospectus gives full pariculws Apply to the 
Secnetans, Royal Indian Engineering College, Cooper s Hill, Staines 


Secreta, Royal indian Engineering College, Cooper s Hill Brame? 
UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH) 


At an Examination to be held at the Co!lege on Wednesday, January 2, 
3884, and following days, 1 SCHOLARSHIP of £40 (in awrrdiig which 
special meiit in any one subject may be considered) and 1WO EXHIBI- 
TIONS of £10 each will be offered for compe ition among present and 
intending Students, also T WO ENTRANCE SCHOLARSHIPS of £25 
EACH and FOUR ENTRANCE EXHIBIIIONS of £15 EACH to 
Students entering the beginning of Lent lerm, 1984 

Candida es will apply for particulars to the Registrar, at he College, 
Aberyst ith, who will provide necommips anes if required e. 


EVANS, 
LEWIS MORRIS, \Fon Secs 
Lonsdale Chambers, Chancery Lane, London, 
November 15 1883 


ZOOLOGICAL SOCIETY OF LONDON 


The Council cf the Zoological Society having resolved to appo.nt a 
Prosect or in the Society’s Gardens at a Salary of £250 per Annum Gentle- 
men desnous of offering themselves as Candidates for the Post are req tested 
to send in their Applications to the SECRETARY 0n or before JANUARY 1 
next The chief duty of the Prosectoi w ll be to make Dissect'ors of the 
Animals that die in the Society's Gardens 

Further details may be obtained at the Society’s Office or by letter 
addressed to the SECRETARY, 11, Hanover Scuare, London, W 

November 15, 1883 


ECONOMICAL EDUCATION for SONS 


of GEN TLEMEN, at SCHORNE COLLEGE, near Winslow ‘Terms 
for young boys 1hrty Guineas per Annum, reduced for Brothers, 
Orphans, &c Parental Reference as *o Diet, Caie Teaching, and 
General Efficisncy and Comfort Address, Rev Dr JAMES 


BOOKS (Second-hand, Miscellaneous), Re- 
mainders, &c —C "HERBERT, Englsk and Foreign Dookseller, 6o, 
Goswell Road, London, E C Catalogue free cn receipt. of Two 
Stamps Libraries, Old Books, and Parchment purchased 


TO PUBLISHERS AND AUTHORS —A 


Gentleman experienced in Journalism and Editing wishes to be connected 
with a High-class Journal or Magazine Good scientific and literary 
connection Could invest capital Also open to assist Authors cf 
Sarang Works as t» publication CM ICE, 34, Churton Street, 


YT rants 
To SMELTERS or MANUFACTURING 


* or Analytical Chemists —Immediate Occupaton required Advertiser 
competent Assayer and Analyst Town or Country —Address * G S," 
care of Mr W R Synt, Solicitor, 4o, Aldersgate Street, London, E C 


— 


i? 

WANTED.—NATURE, No. 725, with or 
without Plate —Address Publishers of NATURE, 29, Bedford Street, 
Strand, W C 


























laria reptans, with Vibraculum and Radicle Fibre appendages 
sert out Clava squamata, Melicerta (ingens, Floscularia cornuta, Brachionus 
urceolans, Philodina roseola, 
elegans, &c 






LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON MICROSCOPISTY and NATURALIS1S’ 
STUDIO, 57, NEWHALL S1RERT, BIRMINGHAM 


T B has last weeh sent to his subscribers the Marine Polyzg^ Scrupocel- 
He has alg 


Actipospher um Echornu, Raphidiophrys 


Weekly Announcements will be made in this place of Organisms T B 


1s sapplying 


. 
Specimen Tube, One Shilling, posi-free. 
Twenty-six Tubes in course of 51x Months$or SubscBptron of £t IS, 
or Twelve Tubes for xos 6d 


_ Portfolio of Drawings, Nine Parts, 1s each 


GEOLOGY AND MINERALOGY 


Specimens, Collections, Cabinets, Hanmers, Satchels, and every neces- 





sary for the Study Preservation, and Display of Specimens ın Museums, &c 


STUDENTS’ COLLECTIOQS—SPECIAL 
New Lasts of Collections, Cabinets, Books, Sections of Rocks 8nd Minerals 
` e 


JAMES R GREGORY, 


Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


DIAMONDS IN MATRIX 


R C NOCKOLD, Diamond and Ortental Stone Cutter and Dealer, has 


for M.croscope free on application of 





on sale Specimens of the above, also Cut Precious Stones 1n all Colours 


Precious Stones valued and bought 
: FRITH STREET SOHO, W 








Diabase, Diorite, Dolerite, 

Lava Lapante 

Pitchstone, Porphyry, Phonchte, Quartzite, Rhyolite; Schorhte, Syentte, 

Tachyüte, Trachyte, &c , 15 

Rocks siowing Foramurifera, Sponge Structure, Cora's, Shells, Xantiidiz 
c . 





MICRO-PETROLOGY. 


A large senes of Rock Sections, comprising Anamesite, Aple, Basalt, 
Elvans, Gabbro, Gn«iss, Gramte, Granuhte, 


Napoleonie. Nephlenite, Obsidian, Perthute, Piknte, 


6d and as each Sections of Sedimentary 


THOMAS D. RUSSELL, * 
48 ESSEX STREET §TRAND, VaC 


THE STUDENT S STANDARD COLLECTIONS 
MINERALS, FOSSILS, OR ROCKS 


Illustrating any Author's Woik at a Uniform Price for any Combination of 
Specimens . 


so Characterist,c Specimens Ko 10s od , m Mahogany Cabinet £o 128 6d 
Ico do do 100 do do 150 
150 do do 110 O do do 17 6 
220 do do 200 do do 210 0 
300 do do 40 0 do do 500 
400 do do 600 do do 710 o 
500 do do 8 o o do do | 1,0 © 
THOMAS J DOWNING, Geologist, &e , 


48, WHISKIN STRE ET, LONDON, EC (over Quarter of a Century) 


Lasts on appheationg, - 


MINERALS, ROCKS, FOSSILS 


COLLECTIONS OF MINERALS AS» METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 25 


Catalogue Free 
SAMUEL HENSON, 
2775 STRAND, LONDON, 
Opposite Norfolk Street 


NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be f MAGNETISE®,’’*onstructed at 








the recommendation of W CROOKES, EsQ,F RS, andas exhibited at the 


Electrical Exhibition, Paris 


E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 


Only Addresses —67, Strand, and 34, Royal Exchange, London 
N B —Watches can be converted to tus plan 





Verlag von Eduard Bolesd 1n Erlangen 
BIOLOGISCHES CENTRALBEATT, 
unter Mitwirkung von 
Prof Dr M Reess und Prof Dr E SELENKA, 
herausgegeber von 


Prof Dr J ROSENTHAL 
III Jahrgang 
24 Nummer von je 2 Boge bilden einen Band (Jahrgang) Preis 16 Ma 


Mar abonnirt bei Postanstalten Sind in Buchhandlungen, auch direct be 


der Ver'agshandlung e 
E 
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Sale bp Auction. 


SCIENTIFIC INSTRUMENTS 
MR J. C. STEVENS will include in his 


Sale by Auction at hı#Great Rooms, 38, King Street, Covent Garden, 
on FRIDAY, December 7, an Astronomical Telescope with object-glass 

- 4l inches in diameter, by Troughton and Simms, with five eyerieces, 
diagonal eyepiece, dynameter, &c , Equatorial Stand made to the order 
of Messrs Ladd§by Cooke of York, declination circle six inches hour 
ciraje five inches, tangent screw’, motion in R A, fixed iron pillar, and 
movable wocden tripod (both with foot screws), Transit Instrument 
wath olgect-glass 14 inch in diameter, by Cary, strid.ng level, iltumta- 
ating apparatus, two eyepieces (one with diagonal prism) Seven inch 
Sextant Newton, with three telescopes, dark glasses and screens, 
‘itted in mtho,any Uis, &c 


On v ew after two the day prior and morning of Sale, ind Catalogues had 


THE BREWERS' GUARDIAN: 


A Fortnightly Paper dev&ed to the Protection of Brewers’ Interests, 
[.censing, Legal, and Parliamentary Matters 
REVIEW or THE MALT asp HOP 1RADES, AND WINE AND SPIRIT TRADE 
e. hJ Recorp 
s. The Organ of the Country Brewers 
“ The Brewers’ Guardiang 1s published on the evenings of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests 
Subscription, 16s 62. per annum, post free, dating from any quarter-day 
Singie copies rs each Registered for transmission abroad 
Offices—s, Bond Court, Walbrook, London, E C 


LA SEMAINE FRANCAISE a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art Varieties, Notes Price 2d, througn Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 


LA SEMAINE FRANCAISE Journal Frangais pour 


l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplure par la poste, 227. en timbres poste Abonne- 
ment franco par la poste—un an, 10s 10d , six mots 5s 5d — Prix oZ 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441 Strand, Londres, W C 
LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
gaise " has been brought out in London for the benefit of those English 
* readers who may wish to study contemporary French from all points of 
e View, instgad of confining their reading to one particular Gallic print 
It certainly merits success ’—Graghic 


LA SEMAINE FRANCAISE —“The numbers before 


us are full of good things It will be far better for most than any 

one of the best papers pu@ished in Paris itself We are much pleased 

with the character of it, and believe%t will be highly valued in all those 

many households where French is cultivated ‘Lhe printing is very well 
e done "—Queen 











TERMS OF SUBSCRIPTION — s d 

Three Months 2 9 
1x ” 3 5 
Twelve ,, Io 10 


POO payable to A CuisrIN 
Publishing Office, 441, Strand, W C 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Mupitly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W Doucras, R McLacurAN, F& S, 
E C Rys, F ZS, E Saunpers, FL S, and H T Stainton, FR S 

This MagannÜlommenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number tn each year 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 75 each 

London JOHN VAN VOORSI, 1, Paternoster Row 
N B —Communtcations, &c , should be sent to the Editors at the above 


address 
GOLD MEDAL, 


3 
FRY'S PARIS EXHIBITION. 
= C O C O A In Packets and Tins Pure 


Cocoa only, with the super- 
“If properly prepared, there 1s no nicer 





The volumes com 


fluous oil extracted 


or more wholesome preparation of EXTR ACT 
cocoa '"—Foeod, Water, and Arr, 
Edited by Dr Hassall 
J S FRY & SONS, Bristol and: London 
A CERTAIN 
REMEDY 


For OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
e THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, end ask Skrf Diseases 1t 15 unequalled, 


[3 . 





CES 





POPULAR SCIENTIFIC BOOKS, 


By ARABELLA B BUCKLEY 


“The secret of Miss Buckley’s success as à popular expounder of the 
abstruse results of the highest scientific research 1s her own mas ery cf the 
processes and results She is ccntent with no secondhand knowledge , she 
has in all cases gone to the fountain head "— 7 es 


NOW READY 


Crown 8vo, with 77 Illustrations. cloth gilt gilt edges, 8s 6d 
cloth plain, 7s 6d , calf, 12s 6d 


THE THIRD EDITION OF 


A SHORT HISTORY OF NATURAL 
SCIENCE, 
And of the Progress of Discovery from the Time of the 
Greeks to the Present Time. 


FOR THE USE OF SCHOOLS AND YOUNG PERSONS 


The New Edition has been carefally brought up to the present state of 
informaticn, especially as regards electricity and biology, in which such 
rapidetrides are being made, and the final chapter has been in great part 
rewritten 


“The work, though mainly intended for children and young persons, may 
be most advantageo: s y read by many persons of riper age and may serve to 
implant ın their minds a fuller and clearer conception of ‘ the promises, the 
achievements and the claims of Science’ A very useful feature of 
Miss Buckley s werk is the biblicgraphical note placed at the end of cach 
chapter, indicating to the student what books to consult in crder to fill up the 
outl ne here placed before hun ’’—Jeurnad of Science 

“Miss Buckley’s style ıs ambiticusly simple, yet it never becomes bald, 
elementary facts and reasommgs appear on every page but there is nevcr a 
platitude Every page 1s smooth and delightful reading, yet not even the 
most superficial reader can help being seriously and permanently interested and 
instructed by the subject-matter Jhe range of the sciences touched on 1s 
wide, but a critical eye will look in vain for any trace of half-knowledge or 1m- 
perfect understanding ‘The author ^as no fear of touching difficult subjects , 
she makes straight for the dangerous places but she never comes to grief 
This argues a genuine and thorougi acauamtance with science, which the 
critic 15 only too glad to recognise and applaud We know very few men 
who could have written so charming and so simple a history as this it has all 
the best properties of a woman's style Cn the other hand we know still 
fewer women who could have handled matters so manifold ind so varicus, 
with so firm a grasp, and s3 accurate atoucn’ Journal of ducation 





Fomth Thousand, Po-t 8vo, with ra Illustrations, cloth gilt, gilt edges, 
Es 6 


WINNERS IN LIFE'S RACE, 
Or, the Great Backboned Family 


è “ An account of vertebiate animals, written: with such natural ¢pirit and 
vivacity that it might convert even a literary person to natural science "— 
Saturday Review 


“We can conceive no better gift-book than this volume Muss Buckley has 
spared np pains to incorpcrate in her book the latest results of scientific 
research Ihe illustrations in the book deserve the highest pra se, they are 
numerous, accurate, an striking ’’—Sfectator 


Eighth Lhousand, Post 8vo with upwards of roo Illustrations, cleth gilt" 
gilt edges, 6s 


LIFE AND HzR CHILDREN 


Glimpses of Animal Life from the Amoeba to the 
Insects 


** None will read its introductory chapter without advantage, and few will 
read the volume through without enjoyment What ccnstitutes the 
beok’s chef charm is the marvellcusly simple, yet quite scientific style 
which runs through it, the f od for thought and future study which it affords , 
and the truly philosophic glow which lights up its every page The 
work forms a charm ng introduction to the study of zoology—the science of 
living things—which, we trust, will 4nd its way into many hands "—A ature 

**This book is a substantial addition to the library cf every teacher of 
natural science It appears in the guise of a gift-book at a festive seascn cf 
the year, but its real value will scarcely be understood until the summer 
studies of the young biologist begin It 1s not merely a duty but a pleasure 
to recommend its attractive and carefully written pages ’’—Academy 


Fourteenth Thousand, Post 8yc, with 74 Illustrations, cloth gilt, gilt 
edges, 6s 


THE FAIRY-LAND OF SCIENCE. 


** Her methods of presenting certain facts and phenomena difficult to grasp 
are most original and striking and admirably calculat@® to enabé. the reader 
to realise the truth The boox abounds with beautifully engraved and 
thoroughly appropriate illustrations. and altogether is one of the most, suc- 
cessful attempts we know of to combine the duke with the xfire We are 
sure any of the older children would welcome 1t as a Christmas present, but 
it deserves to take a permanent place in the literature of P "Tues 


LONDON EDWARD STANFORD, 55, CHARING CROSS, S W 
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DIA MONDS. 


CAT'S-EYES. 


SAPPHIRES. 





EMERALDS. 


THAN 18-CARAT. 


MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


NO LOWER STANDARD OF GOLD USED 


*THE GREAT 
DIAMONDS OF THE WORLD” 


By E. W. STREETER, FR GS, 
Gold Medallist of the Royal Ofder of Frederic, &c , &c 


Sgconp Epition * Price 7s 6d 


«PRECIOUS STONES AND GEMS” 
By E W STREETER, FR GS, c. 


i Turrp Epition Price 155 


BELL & SON, York Street, Coveng Garden 
e 





NOW READY 


A MANUAL OF  *'.-. > 
PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS. BA, 


F.R.S, 


Editor of the ** Journal of the Cheiiwal Society,” Author of “A Dictionary of Chemistry,” &c. 


With Coloured Plate of Spectra, and 150 Wood Engiavings 


Crown 8vo 9s 


* .* This work, founded on the well-known ** Manual of Chemistiy” of the late Piofessoi Fownes, 1s intended to offer to the 
Student commencing the study of Chemistry an outline of the general principles of that science, and a history of thesmore important 
among the very numerous bodies which Chemical Investigations have made known to us. 


ORGANIC CHEMISTRY 


Engravings Ciown 8vo ros 


Also,by PRoF FOWNES and MR WATTS, 
or, Chemistry of the Carbon Compounds 


Twelfth Edition With 


London J & A CHURCHILL, 11, New Burlington Street 








NOW READY, No III DECEMBER, Super Royal 8vo, Price SIXPENCE 





VHS falls) 
ISH: LUTHER 

PEERY (Che CORN COCKLES 
S By GRANT ALLEN 


THE NEW HERO 


o AY 
x 
SD 








On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST. 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
Feeperick Bonn FZS Jogmw A Power, M D 
Epwarp A Fircu, FLS J Jenner Weir, FLS 
F BucHANAN Wuitz, M D 
Contains Articles by well-known Entomologsts on all Branches of the 
Science , on [nsects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories, occurrence of Rarities, &c , there ate Monthly 
Lists of Duplicates and Desiderata 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHRD and Crromo-Litrao 
GRAPHED PLATES 
SIMPKIN MARSHALL, & CO Stationers’ Hall Court 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL-HISTORY 
Lhird Seres Edited by J E Hartinc, FL S, F ZS, Member of the 
British Ornithologists! Union contais— ® 

Ong.nal Articles by well known naturalists in every branch of zoology, 
ha'nts of animals , arrival and departure of mgratory birds , occurrence of 
rare birds, distribuff@n and m gration of British fresh-water fish, new or 
rare marine fish, 'oca! 2quaria, British rept les, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the spectes, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natwwal history,books Occasional translations from foreign zoological 
journals of import #nt and interesting articles ın various branches of snology 
There are occasional woodcuts 

JOHN VAN VOORST, x, Paternoster Row 





The English 3liustrateo Magazine. 


Frontispiece—^ MARTIN LUTHER” è 
f Engraved by THEODOR KNESING, from the picture by LUCAS 
PinacotFek at Munich id 


By THEODORE WATTS 
THE ARMOURER'S PRENSGICES id 
By CHARLOTTE M YONGE 


. 
CRANACH, m the 


~ 
By JaursSrur With Illustrations bv F. KNAB, ALBÉPT DU RER, and LUCAS CRANACH 


SOME FORGOTTEN ETCHERS . 
By WALTER ARMSTRONG Witk Illustrations by JOHN CROME, GEORGE CUITT, JOHN 
CONSTABLE, R A , ANDREW GEDDES, and Sı. Davip WILKIE, RA 


With Illustratiors by ALFRED PARSONS 
1HE STORY OF A COURTSHIP 
By STANLEY J WEYMAN e. 


Chapters VI , VII 
- e 





MACMILLAN & CO , Bedford Street, London 





Just Published, Price 62 


WEATHER and TIDAL FORECASTS for 
1384 By D DEWAR (Author of ' A New Theory of Nature ”) 
London JAMES BLACK WOOD & CO  Lovell's Court, Paternoster Row 


R FRIEDLANDER & SOHN, 


- BERLIN NW, CARLSTIRASSE 11 
Natural History and Natural Science Booxsellers Established since 1827 
Largest Stock of the whole Literature of Natural Hieggry and the 
Exact Sciences * 
Apply fer Classified Catalogue in 25 parts (each one special department of 
science), Trice 6¢ each Jast published, Part VIII , Conchology (Recent 
and Fessil , 62 pages (about 2200 works) 


NORTH BRITISH AGRICULTURIST 


the on'y Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident.Agents, and othegs interested 1n the 
management of land throughout the United Kingdom 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the prin ipal British 
and Insh Markets of the week 
The special attention of Land Agents 1s directed to the AGRICULTURIST 
as ze of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first class medium for reaching that Class 
Price 3¢ By post 34d Annual Subscrigtion, payable in advance, 14s 
Offices—377, High St , Edinhurgh , and 145, Queen Victoria St London, e 








E 
Money Orders payable to Charles Anderson, Jun , Edinburgh 
. 
s 
. 
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M'UBSCRIPTIONS TO *" NATURE." 
t s 


, Yearly a e. . 2 .. . .. . 28 0 
Half-yearly, . 3. . . . . . 14 6 
Quarterly . . spe s sa. 76 


To the Ursted States, the Continent, and all places 
1ithin the Postal Union -— 


s d 
Yeagys . . . . . ew ? . .. 30 6 
Halfyeardy. . . ; . 15 6 
Quartefly . P ne . . '8 0 


SHARGES for ADVERTISEMENTS. 


Three Lines ın Column 2s 6d. 92. per Line anter. 
E 


d 
. 

One-Eighth Page, or Quarteg Column . . . 018 6 
Quarter Page or Half a Column, . . .. II5 O 
Half a Page, oraColumm, . . . .... 350 
Whole Paga . . . 9. ANTE 6 6 o 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W C 


Diary of Societies 
» LONDON 


FRIDAY, NOVEMBER 30 
LOYAL SOCIETY, at 4 —Anniversary 


SUNDAY, DECEMBER 2 
'UNDAY LECTURE SOCIETY, at 4 —'Ihe Ccntemporanes of Christ James 


Gow 

MONDAY, DECEMBER 3 
,ONDON INsTITUTION, at 4—Instinct G J Romanes 
LOYAL INSTITUTION, at 5 —General Monthly Meeting 
OCIETY OF CHEMICAL INDUSTRY, at 8 
OCIETY OF Arrs, at 8 —Cantor Lecture 
"ICTORIAe INSTITUTE, at 8 


° e TUESDAY, DECEMBER 4 
OOLOGICAL SOCIETY at 8 3o —Notes on the Diceidæ R Bowdler Sharpe, 
F Z S —On the Dı®@ases of Monlipys dying 1n the Society’s Gardens 
J B Sutton —On the Habits of Thomisus decipiens, Forbes, a Spider 
from Sumatra H O Forbes, F Z & 


WEDNESDAY, DECEMBER 5 

Tp NOMpGTEA: Sociery, at 7 

i EOLOGICAL SOCIETY, at 8 —On the Cambrian Conglomerates resting upen 
and in the Vicinity of some Pre-Cambrian Rocks (the so called intrusive 
masses) in Anglesey and Caernarvonshire Henry Hicks, M D —On some 
Rock-specimens collected by Dr Hicks ın Anglesey and North-West 
Caernarvonshire Prof T G Bonney, F R S —On some Post-Glacial 
Ravines in the Chalk-Wolds of Lincolnshire A J Jukes-Browne 

'OCIETY OF ARTs, at 8 


2 THURSDAY, DECEMBER 6 
tovAL SOCIETY, at 4 30 
ANNEAN SOCIETY, at 8 —Posthumous Essay on Instinct 
A Discussion to follow 
dcs INSTITUTION, at; —The High Alps of New Zealand Rev W 
reen 
'ARKES MUSEUM OF Heus, at 8 —Coffee and Tea Dr G V Poore 


SATURDAY, DECEMBER 8 


"HYsICAL SOCIETY, at 3 —On the Static Telephone as an Instrument of 
Research , and or a New Insulating Support, and on the First Law of 
Electrostatics Prof S P Thompson, Lb Sc —kxperim nts illustrating 
the Attraction and Repulsi n of Bodies in Motion J Monckman, D Sc 
—An Integrating Anemometer Walter Baily 

ROYAL BOTANIC SOCIETY, at 3 45 


CAUTION. 


LIGHTNING CONDUCTORS 


MESSRS SANDEBSON & CO, late of 44, Essex Street, W C , and 
‘araday Works, @iuddersfield, Sole Inventors of the Patent Solid Copper 
"ape Lightning Conductor in continuous Lengths without Joints, beg to 
aution the Public against Tradesmen who sell their own make of the above 
Aghtning Conductor, and who in their Trade Circulars and Announcements 
opy certain Reports of Dr Mann and Monsieur F Michel in such an 
icomplete manner as to lead any reader of the above Circulars and 
snnouncements to believe that the said Reports were given to the Trades- 
1en in question, when in fact they were addressed and given to Messrs 
‘ANDERSON & Co by thefsaid Dr Mann and Monsieur F Michel A list 
£ Buildings which have been fitted with the above Invention, and also a 
ast of Persons togwhom it has been supplied, have also been put forth by 
1e said Tradesmen, but therein they omit to state, as 1s the fact, that 
fessrs SANDERSON & Co fitted the said Buildings and supplied the said 
'ersons , 1n fact, the Statement conveys the notion that these Tradesmen 
rere employed in the cases referred to m such List A comparison between 
dessts SANDERSON & Co’s Circulars and the Circulars which are now 
eferred to will show the necessity for this Announcement, both for the 
rotection of Messrs SaNDERSON & Co and of the Public S & Co take 
his opportunity of stating that theyehave ceased to employ Agents and 
hat heir only Address is 101, Leadenhall Street, & C 

e 





Charles Darwin 





^ . 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Frankhn, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of allappliances for the protection of every description of. building from the 

destructive effects of hghtning 


NEWALE & Co.’sS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 

It ıs simple m its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm 
R. S. NEWALL & CO., 
130, STRAND, WC , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


PROFESSORS of BIOLOGY supplied with 
z ig ci Y WILTON, Northfield Villas, Leeds 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST, AND 2, Foster LANE) 
HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope 


SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus, 


JOHN J GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, WC 


c. TISLEY & © 


G. 
. OPTICIANS, 
172, BROMPTON ROAD, SW. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Shits 30/- each 
With Adjustable Slits 40]- ,, 


Copy of an Unsolicited Testimonial from 


JOHN SANFORD DYASON, Eso, FRGS,F R Met S,, 
Member of Council of Meteorologzcal Soctety 


Bosconri GARDENS, N W , September 19, 1883 
‘‘I HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner "' 


To S. C. TISLEY & Co, 
172, BROMPTON RoAD, S W 


BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC) 


DIFFERING FROM ANYIHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink ıs used — It has been adopted 
by the principal Barfks, Public Offices, and Railway Companies throughout 

Ireland 
It writes almostinstantly Full Black | Flows easily from then A 
Does not corrode Steel Pens Blottıng-paper may be apphed at the 
Iscleanly to use, and not liable to Blot moment of writing 

Can be obtained in London, through Messrs BAncLAYv & Sons, Farnng- ° 
don Street, W Epwarps, Old Change, F Newsrry & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of ab 

Stationers 
BEWLEY & DRAPER (Limited), Dubhn 
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Messrs. MACMILLAN & 0CO/S NEW BOOKS., 








THE SOUDAN 


THE NILE TRIBUTARIES OF ABYSSINIA. By Sqr SAMUEL W 


BAKER, FRS, FRGS, &c, Author of “ISMAILIA,” 'THE ALBERT N'vANZ4É GREAT BASIN OF THE NILE, A 
EXPLORATION OF THE NILE SouRCES” With Maps and Illustrations New and Cheaper Edition Ciown 8vo 6s 
7 This work affords the most complzte account of * THE SOUDAN and'siurounding distant portion of Egfpuan territory 
MP MACKENZIE WALLACES NEW BOOK 


EGYPT AND THE EGYPTIAN QUESTION. By'D. MACKENZI 


WALLACE  DemyS$vo 14s 
*' The present volume at once takes rank as the best book that has yet been written@on the origin and development of t 
National movement which led to the British occupation of Egypt last year Any one who @ishes to understand the diffict 
task which England 1s attempting to perform in the reorganisation of Egypt cannot do better than devote a few hours to the carei 


study of his interesting book ”—Athenaum 
‘The whole subject 1s expounded with so much vigour and clearness that there 1s good reasoh to hope that Mr Wallace w 


succeed 1n instructing and convincing many a mind which now hes in darkness and obduracy "—.S4 James's Gtftelte 
BY SIR*JAMES FITZJAMES STEPHEN 


THE ILBERT BILL (Letters'on) Reprinted from the “Times.” B 


Sır JAMES FITZJAMES STEPHEN, K CS I, DCL , a Judge of the High Court of Justice, Queen's Bench Divisio: 
gvo 25 H 
BY THE RIGHT HON G J GOSCHEN 


LAISSEZ-FAIRE AND GOVERNMENT INTERFERENCE. A 
Address by the Right Hon G J GOSCHEN to the Membess of the Philosophical Institution at Edinbugh 8vo, Is 
MACMILLAN’S 4s 6d SERIES —NEW VOLUME 
PROFESSOR SEELEV'S NEW BOOK. 


THE EXPANSION OF ENGLAND. Two Courses of Lectures. B 
J R SEELEY, M A, Regus Professor of Modein History in the University of Cambridge, Fellow of Gonville and Cai 
College, Fellow of the Royal Historical Society, and Honorary Member of the Historical Society of Massachuset! 
Crown 8vo 4s 64 . 


“ This remarkable book ”—Spectator . 
“Tt needs no seer to pomt out the vast and increasing importance at the present moment of colonial questions, and the 


lectures are therefore a timely as well as a valuable help to a right "nderstanding of them %_ Athehaum 
NEW BOOK BY SIR SAMULL W BAKER & 


TRUE TALES FOR MY GRANDSONS. By Sir SAMUEL Warr 


BAKER, MA,FRS,FRGS, &c With numerous illustrations by W J Hennessy Crown 8vo 7s, 6% 





N=W BOOK BY MATTHEW ARNOLD 


ISAIAH OF JERUSALEM. . By Marranw Arnon, D.C.L, LLL 
Crown 8vo 6d 
THE FIELD OF DISEASE. A Book of Preventive Mediciné. B 


B W RICHARDSON, MD, FRS, FRCP, Hon. Physician to the Royal Literary Fugd, Author of '' Diseases 


Modem Life,” ‘On Alcohol,” & 8x0 255 e 
MACMILLAN'S SIX SHILLING TRAVEL SERIES —NEW VOLUME 


THE VOYAGE OF THE VEGA, ROUND ASIA ANIS EUROPE 


By Baron A, E VON NORDENSKJOLD  "Tianslated by ALEXANDER LEsLIE Popular Edition With Portia 


Maps, and Illustrations Crown 8vo 6s 
Now Ready, in 14 Vols 18mo, Paper Covers, 1s each, Coth, 1s 6d each, or Complete in Box, 215, 


HENRY JAMESS NOVELS AND TALES. 
PORTRAIT ofa LADY 3 vols ce MADONNA of the FUTURE |CONFIDENCE, & r vol 


RODERICK HUDSON  2vols |. *el SIEGE of LONDON, &c 1 vol 
WASHINGTON SQUARE vol |-he AMERICAN | 2 vo-s | An INTERNATIONAL EPISOD] 
&c 


DAISY MILLER, &c 1 vol |The EUROPEANS 1 vol i x vol 


HANNAH TARNE. A Story. By the Author of “ Mr. Greysmith. 


With Illustrations by W J Hennessy Crown vo 4s 64 
THE ENGLISH CITIZEN A Series of Short Books on his Rights and Responsibilities 
Edited by HENRY Craik, M A New Volume 


THE LAND LAWS. By Freperick PorLockK, Barrister-at-Law 


MA, Hon LL D Edmnburgh, Corpus Chiisti Professor of Jurisprudence in the University of @xford, late Fellow < 


Trmity College, Cambridge Crown &o 3s 67 
BY SIR FRANCIS HASTINGS DOVLE 


THE eRETURN OF THE GUARDS. and other Poems. : By Si 


FRANCIS HASTINGS DOYLE, late Fellow of All Souls’ College, Oxford Crown 8vo ys 6d 


THE MOTION OF VORTEX RINGS, A TREATISE ON. Bein; 
the Adams pe Essay, 1882 By J J THOMSON, Fellow and Assistant Lecturer of Trmty College, Cambridge Wit 
grams, $vo. 6s : e 


e 
MACMILLAN AND CO, LONDON 
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] AAN TALS FOR STUDENTS. 
A TREATISE GN CHEMISTRY. By Professors ROSCOE and SCHORLEMMER Vols. I. 


and I] —INoRGANIC CurMisrRy Vol I—Non METALLIC ELEMENTS 21: Vol II —METALS, 2 Parts 18s each. 
Vole III —ORGANIC CHEMISTRY PartI 21s FPatII im the Press 


GEGENBAUR’S COMPARATIVE ANATOMY A Translation by F J BELL. Revised, 
with Pieface§by Prof E RAY LANKESTER  Illustated 8vo ais 


A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS By 


Prof ERNST ZIEGLER Translated and Edited by DONALD MacALisTER, M A MB, MRCP Illustrated 8vo 
Pait I GENERAL PATHOLOGICAL ANATOMY 12s 64 Part II ın the Press 


TEXT-BOOK OFeHYSIOLOGY By Prof MICHAEL FosTER, M D,FR S Illustrated. 8vo 21s. 


A TREATISE ON EMBRYOLOGY. By F.M BALFOUR, FRS Illustrated 2 Vols. 8vo. 
Vol I 18s Vol II 21 


THE ELEMENTS QF SEMBRYOLOGY By Prof MICHAEL FOSTER, MD, F RS, and the 


late F M BALFOUR, FRS Second Edition, Revised Edited by ADAM SEDGWICK, M A , and WALTER HEAPE 
Illustrated Crown 8vo Ios 62 


A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Piof. ARTHUR GAMGEE, 
FR Sf Illustrate@ 8vo Vol I. 185 [Vol I] wn the press. 

ELEMENTARY PRACTICAL PHYSIOLOGY., By Prof MICHAEL FOSTER, MD, FRS, 
and J N LANGIFY,BA Fifth Edition Crown 8vo 6s 


A TEXT-BOOK OF GEOLOGY By ARCHIBALD GEIKIE, LL D, FRS Illustrated 28s 
THE FERTILISATION OF FLOWERS By Prof HERMANN MULLER Translated and 


Edited by D'Arcy W THOMPSON, Jun, BA With a Preface by CHARLES Darwin, FRS With Illustrations 
Medium 8vo 215 


THE STUDENT'S FLORA OF THE BRITISH ISLANDS By Sr J. D HOOKER, 
KCSI,FRS Globe 8vo tos 62 


PHYSIOGRAPHY: an Introduction to the Study of Nature By Prof HuxrEv, PRS. 
With Illustiations New and Cheaper Edition Crown 8vo 65 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF By PERCY FARADAY 
FRANKLAND, PhD, BSc, FCS Founded upon ''Leitfaden fur die Agrıcultur -Chemische Analyse,” von Dr F 
*F Krocker Crown 8vo 7s 


6d 
ERR r BICGOGE: By Prof HUXLEY, PR S, assisted by H. N. MARTIN, M B, 
c rown VO o S 
THE PRINCIPLES,OF SCIENCE. A Treatise on Logic and Scientific Method By W 
STANLEY JEVONS, LLD, MA, FRS Crown 8vo_ 12s 6d 
GUIDE TO THE STUDY OF POLITICAL ECONOMY From the Italian of Dr. LUIGI 
COSSA Waith a Preface by W STANLEY JEVONS, FRS Crown 8vo. 4s 62 
STUDIES IN DEDUCTIVE LOGIC By W STANLEY JEVONS, LLD, F R S. Crown 8vo 6s. 
MANUAL OF POLITICAL ECONOMY. By Right Hon H FAWCETT, M P, FRS Cr 8vo 12s. 
ANTHROPOLOGY an Introduction to the Study of Man and Civilisation, By E B 
e TYLOR, DCL, FRS With Numerous Illustiations Crown 8vo 75 6d 
MARINE SURVEYING an Elementary Treatiseon By Rev J L ROBINSON Crown 8vo. 75. 6d. 
A MANUAL OR ANCIENT GEOGRAPHY From the German of Dr H KIEPERT. 55 
ELEMENTARY SCIENCE. 
AGRICULT®WRE By HENRY TANNER, FRAC 3s 62 
ASTRONOMY ByJ N LOCKYER, FR S. With Illustrations, 5s. 62 —Questions, 15. 62. 
BOTANY By Prof OLIVER, FR S, F.LS — With Illustrations, 4s 62 
CHEMISTRY. By Prof Roscoe, FRS With Illustrations, 4s 67 
CHEMICAL PROBLEMS ADAPTED TO THE SAME By Prof THORPE With KEY, 25 
CHEMISTRY Owens College Junio: Course of Practical Chemistry. By F JONES Preface 
by Prof ROSCOE 2s 6d 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES 18mo. 3s 
ELECTRICITY AND MAGNETISM By Prof. SILVANUS P. THOMPSON, B.A , D.Sc. 4s 62 
ARITHMETIC OF ELECTRIC LIGHTING. By R E. Dav, M.A Pott 8vo 2s 
LOGIC, DEDUCTIVE AND INDUCTIVE ByW STANLEY JEVONS FRS 3s 6d 
PHYSIOLOGY. By Prof HUXLEY, PRS With Illustrations. 4s 64.— Questions, Is 64. 
POLITICAL ECONOMY FOR BEGINNERS ByM G FAWCETT With Questions. 2s 64 
PHYSICS By Prof B STEWART, FR S With Illustrations. 4s 62—Questions, 25. 
NATURAL PHILOSOPHY FOR BEGINNERS ByI ToDHUNTER, MA,FRS. Part I — 


PR@PERTIES OF SOLID AND FLUID Bopres 3s 67 Part II.—SOUMD, LIGHT, AND HEAT 3s 62 


PHYSICAL GEOGRAPHY. By A. GEIKIE, FR S. Illustrated, 4s. 62 — Questions, Is. 62 
CLASS-BOOK OF GEOGRAPHY By C. B. CLARKE, MA, FGS,FRS Wit®Maps. 3s. 
SOUND an Elementary Tieatise on. By Dr. W. H. STONE. With Illustrations 3s. 6d. . 
STEAM an Elementary Treatise on By JOHN PERRY. With Illustrations. 4s 6d 

THE ECONOMICS OF INDUSTRY. By A MARSHALL, M A., and MARY P. MARSHALL. 25 62 


A SHORT GEOGRAPHY OF THE BRITISH ISLANDS By JOHN RICHARD GREEN and 
ALICE STOPFORD GREEN With Maps 3s 6d 
a. MACMILLAN AND CO, LONDON. 
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FRETWORK, CARVINGS, &. . 
SEASONABLE PRESENTS, 


HARGER BROS, ' > 


IMPORTERS OF MACHINES, TOOLS, &c, AND PUBLISHERS br FRETWORK 
PATTERNS, 
SETTLE, YORKS i 
The most useful and acceptable Present for the Season 1s one of our complete Sets Of Tools in Box 
No r —POLISHED FINE BOX, sze rft 3in by 1111 by gin Price 8s 6d caiiiage paid 


No 2 —POLISHED WALNUT BOX, swe rft 5m by rft by7q@, fitted with a superior Set of 
Amateur’s Tools s * 


To ,—POLISHED OAK BOX, with loose Tray, Lock and Key, and fitted with Biass Handles Size 
1ft gin by r ft. by 812 , contamırg a larger selection of Tools, and warfanted to give gatisfaction 








Particulars of Contents on application, and any Goods not approved will be excharged 


T strated Catalogues of Macline-, Tools, Wood, and 360 Muniatures, w ith “one full-sized Design, free 
e for Six Stamps 











: FOR SALE—THE PROPERTY OF A GENTLEMAN, 


C. BAKER, of 243 and 244, HIGH HOLBORN, 


1 
Has been commissioned to dispose of the following Instruments and Apparatus at 
exceptionally low prices, viz. :— 
A Fine EQUATORIAL TELLSCOPE by TROUGHTON & SIMMS, with 7-in OBJECT GLASS Mounted on Iron 


Column, with DRIVING CLOCK, Complete Set of Eyepieces, a SPECTROSCOPE, PHOTOGRAPHIC CAMERA, 
and the usual fittings applied to a First-Class Instiument * 


Also a Highly Finished WORKING MODEL pair of MARINE ENGIN ES, designed for the CZAR of RUSSTA!'S YACHT, 
with Cylinders 2-1n diameter, and 4-m. stroke, zz perfect 01 der . e. 
Also an expensively made TRIPLE DISSOLVING VIEW APPARATUS, with 4-m Condeasing Lenses, Oxy-hydrogen 


Apparatus Complete, and fitted with Malden’s Curtain, Choreutoscope, Miroscope, &c , alleof which can be seen at 243 & 244, 
HIGH HOLBORN 











WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic S 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be ostained*of all Decorators Special Prize Mecal, Sanitary Instit 
Award of Ment, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


HARVEY AND PEA XX, 


[By Appointment to the Royal Institution of Great Britain] 
SUCCESSORS TO W LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION = e 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE 











FOURTH EDITION, REVISED 


A TEXT-BOOK OF PHYSIOLOGY. By Micwarn FosrER, M.A., 


MD,LL.D,FRS, Professor of Physiology in the University of Cambiidge With Illustrations ® Fourth Edition, 
Revised Medium 8vo ais . 

“Dr. Foster has conbmed ir this work the conflicting desiderata in all text-books—com prehensiveness, frevity, and 
clearness... After a careful pe-usal of the entire work we can confidently recommend it both to the student and to the 
practitioher as bêtng one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 
whist the arrangement and the style are alike excellent "— The Lancet 

** It 1s certainly by far the most important addition to the general literature of the science which has appeared ın this language 
since the first edition of Kirk's ‘Manual’ was published. It ıs clearly written, most logical ın ifs arguments, and full of the 
mos? suggestivg hints for workers on the subject "— 77e Atheneum, " zz 


MACMILLAN AND CO., LONDON ` 


— $$ 
Printed by R CLAv, Sons, AND TAYLOR, at 7 and 8 Bread Street Hill, Queen Victoria Street in. the City of Lonéon.9*nd published by 
MayMiLLAM AND Co at the Offi, 29 and 30, Bedford Street, Covent Garden —TnunspAv, November 29, 1883 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































** To the solid ground 
Of Nature tiusts the mnd which builds Sor aye "— WORDSWORTH 











No. 736, VÒL 29] 








THURSDAY, DECEMBER 6, 1883 


[PRICE SIXPENCE 
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Registered as a Newspaper at the General Post Office] 





F. E. BECKER & CO, |THE 


MANUFACTURERS AND IMPORTERS OF 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS 


* Pure and Commercial Chemicals, 
MICROSCOPIC REAGE NTS& SUNDRIES, 
CHEMICAL BALAN CES, SCALES, & WEIGHTS 


e ————— 
SOLE AGENTS FOR 


VOSS'S ELECTRICAL MACHINES 
AND 


LANCELOT'S ACOUSTIC APPARATUS 





Py ice Lists@post free on Application 


a 
F. E. BECKER & CO, 


34, MAIDEN LANE, Covent GARDEN, Lonpon, WC 
MAPPIN GL WEBP’S 
| eS CHESTS 











jr PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes ın Stock 


SPECIAL 
DETAILED LIST 
FREE, 





e 
OXFORD STREET, WEST END ; AND 
fANSION HOSE * BUILDINGS, CITY, 
LONDON. 


[All Rights are Reserved 


BEST MAGIC 
LANTERN MADE, 





a 


i 


















Has a 4-wick Lamp, Double Combination Achromatic Front 
Len es and Rack Adjustment, with Condensing Lenses, 4 inches 
ın diameter Complete in case, £ 3 15s od. 

Illustrated Catalogue of Lanterns, price 6d 


JOEN BRow NING, 
Opt cal and Physical Instrument Maker to H Mf Government, 
the Royal Observatory, &c ; ex, 

63, STRAND, LONDON, WC 
PRIZE MEDAL, 1862 ESTABLISHED 100 YEARS 


STANDARD METEOROLOGICAL INSTRUMENTS 
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NEGRETTI & ZAMBRA, * 
Opticians and Scientific Instrument Makers 


To Har MAJESTY THE QUEEN, 


HOLBORN VIADUCT, 


ANUFACTORY— The Royal Plate and Cutlery Works SHEFFIELD 45, CORNHILL, & 122, REGENT STREET, LONDON 
e . 


NATURE 


| Dec. 6, 1883 


ee Nee” 


MICROSCOPIC OBJECTS 


Of superlative perfection, illustratng Histology and every branch of 
Microscopy 


Catalogues post free and gratis on application 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollmgton Road, Holloway, London, N 
A THOROUGHLY COMPETENT TUTOR 


required at Kensington for two boys between eight and ten years old, 
for three hours daily except Saturdays Latin, Greek, Anthmetic, 
and Mathematics —Address to “H C,” Macwitran & Co, 29, 
Bedford Street, Cavent Garden, W C 


GOVERNMENT GRANT of £4000 for the 
PROMOTION of SCIENTIFIC RESEARCH —A Meeting of the 
GOVERNMENT GRANT COMMITTEE will be held dunng the 
present month It ıs requested that Applications to be considered at 
that Meeting be forwarded to the Secretaries of the Royal Society, 
Burlington House, before the 15th of December, 7883 


UNIVERSITY OF LONDON. * 


PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 
MEDICINE 
SPECIAL CLASSES for the Tuly Exammaticns are held at ST 
1; HOMAS'S HOSPITAL MEDICAL SCHOOL, Albert Embankment 
Particulars may be obtamed from the Secretary, Mr G RENDLE 


CIVIL SERVICE COMMISSION —An 


Open Competitive Examination for the Situation of Draughtsman in 
the Hydrographical Department of tne Ad-riralty will be held in London 
on TUESDAY, Januery 8, 1884, and following days (age 17 to 25) 
Expertress in Hydrographical Chart Drawing dental one of 
Application may be obtamed at once from the SECRETARY, Civil 
Service Commission, London, S W 


CIVIL SERVICE COMMISSION. — An 


Open Competition for Assistant Examinerships ın the Patent Office will 
be held m London on WEDNESDAY, December 19 and following 
days Preliminary Ea rmiration in London cn SATURDAY, De- 
cember 15 (Age 21 to 25) Salary £250 to £400 Forms of 
Application may be obtained ¢ once from the SECRETARY, Civil 
Service Commission, London, S W 


INTERNATIONAL HEALTH 
EXHIBITION, 
LONDON, 1884 




















Patron 
HER MOST GRACIOUS MAJESTY THE QUEEN * 


President 
HIS ROYAL HIGHNESS THE PRINCE OF WALES, KG 
Charman —HIS GRACE THE DUKE OF BUCKINGHAM AND 
CHANDOS GCSI . 
Vice-Chairman —SIR JAMES PAGET, Bart, FR S 

Compnsng HEALTH an relation ta FOOD, DRESS, the DWELLING, 
the SCHOL, and the WORKSHOP, and EDUCATION as far as relates 
to Apparatus used in Primary, Techmcal and Art Schools 

For full Particulars application. should be made to the SECRETARY, 
International Health Exhibition, South Kensington, S W 


CHRISTMAS LECTURES 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W 


PROFESSOR DEWAR MA, ERS, will deliver a Course of Six 
Experimental Lectures (adapted to a Juvemle Audizory) on '' Alchemy (in 
relation to Modern Science) ’? commencing on THURSDAY, December 27, 
E at 3 o'clock, to be continued on December 29, and January 1, 3, 5, 8, 
1884 
Subscription (for Non-Members) to this Course, One Guinea (Children 
under sixteen Half a Guinea), to all the Courses in the Season, Two 
Guneas — lickets may be abtained at the Irstitutior 

Before Easter next Courses of Lectures will be z:iwen by Mr R Stuart 
Poole, Professors McKendrick, Pauer, Tyndall, and Henry Morley, Captain 
Abney and others 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH)' 


At an Examination to be held at the College on Wednesday, January 2, 
1884, and foll@ing days, a SCHOLARSHIP of £40 (n awarding which 
special merit m any one subject may be considered) and TWO EXHIBI- 
TIONS of Zxo each will be offered fcr competitor. among present and 
intending Students, also TWO ENTRANCE SCHOLARSHIPS of £25 
EACH and FOUR ENTRANCE EXHIBITIONS of 415 EACH to 

e Students entering the beginning of Lert Term, 1884 
Candida®s will apply for particulars to the Registrar, ^t the College, 
Aberystwith, who will provide accommodation 1f required 
E TANS, m S 
LEWIS MORRIS, s*70" 9ecs 
Lonsdale Chambers, Chancery Lane, Londar, 
Movemter 15, 1883 








LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON MICROSCOPSSTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET. BIRMIYGHAM 


GOLD MEDAL awarded at the Fisheries Exhgoinon to THOMAS BOLTON, 
57 Newhall Street, Birmmgham, who has last ffeek sent to his Subscribers 
Pmlodina roseola, with drawing Gnd descriptidh He has also sen. out 
Cord; lophora lacustris, Clava squamata, Raphidiophrys elegans, Achinto- 
spherium Eichornu, Nats proboscidea, Mehcerta ringens,gBrachionus 1 receo- 
liris &c 

Weekly Announcements will be made ın this place of Organisms T B 
1s supplving . ° 


Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes sn course of Sıx Months Jor Subscription of 1 13, 
or Twel Tubes for 105 6d " 

Portfolio of Drawings, Wane Parts, ıs each 


ROYAL INDIAN ENGINEERING 
COLLEGE . 


The instructton. given 1s arranged to fit an Enginagr for employment in 
Europe, India, or the Colones — Sixtyf Students willbe admitted ır Sep- 
tember next Age, ove: Seventeen and under Twenty-one For competition 
among them the Secretary of State will offer thirteen Appointments in the 
Indian Public Works Department, and two m the Indian F'elegraph Depart- 
ment. The College Prospectus gives full particulars Apply to the 
SECRETARY, Royal Indian Engineering College Cooper’s Hill, Staines 


ZOOLOGICAL SOCIETY OF LONDON 


The Council of the Zoological Society having resolved to appoint a 
Prosector in the Society's Gardens at a Salary of £250 per Annum, Gentle- 
men desirous of offering themselves as Candidates for the Post are requested 
to send 1n their Applications to the SECRETARY on or before JANUARY 1 
next ‘lhe chief duty of the Prosector will be to make Dissections of the 
An mals that die 1n the Society’s Gardens 

Further details may be obtamed at the Society’s Office or by letter 
addressed to the SECRETARY, 11, Hanover Square, London, W 

November 15, 1283 


„Novemger r5; T999 -——— "— — —— AG PEE 

ECONOMICAL EDUCATION for SONS 
of GENTLEMEN, at SCHORNE COLLEGE, near Winslow, Terms 
for young boys Thirty Guineas per Annum, reduced for Brothers, 
Orshans, &c ^ Paren'al Reference as to Diete Care, Teaching, and 
General Efficiency and Comfort r JAMES 


A y M 

WANTED to PURCHASE.—PROCEED- 
INGS ZOOLOGICAL SOCIETY for 1859 Coloured Plates — Also 
Sundry Vols of Delphin Classics, large paper Edition Am H K, 
Hewetson’s Library, Hampstead 


Pieris a NANA SO ENE em ee Te MM M ee 

VOYAGE ROUND the WORLD. A Game 
that combines good amusement with sound instruction Price 219 
Carnage Free P PURFIELD & Co, St Clement’s House, Lombard 
Street, City Press Opinions on Application 


eee ee 

FIRST-CLASS BINOCULAR MICRO- 
SCOPE by ROSS Graduated Concentric Rotating Stage, Graduated 
Sub-stage, Mahogany Case and Accugpories complete 1a Eyepieces 
(s Kelner's Orthoscopie}, 5 Objectives, 3, 14,1 and+inch Cost near 
£200 Willsell for £80 Applyto J W LATHAM, Pharmaceutical 
Chemist, Romford e 


BOOKS (Second-hand, Miscellaneous), Re- 
mainders, &c —C HERBERT, English and Foreign Bookseller, 6o 
Goswell Road, London, E C Catalogue free on receipt of Tw 
Stamps Libraries, Old Books, and Parchment purchased 


MICRO-PETROLOGY. 


A large senes of Rock Sections, compnsing Anamesite Aphte, Basalt 
Diabase, Dionte, Dolerite, Elvans Gabbro, Gn iss, Gramte, Granulite 
Lava, Linante, Napoleomte. Neph;lemte, Obsidian Perthue, Pikrite 
Pitchstone, Porphyry, Phonchte, Quartnte, Rhyohte, Schorhte, Syemte 
Tachylite, Trachyte, &c , 1s 62 and zs each Sections of Sedimentar 
Rocks showmg Foraminifera, Sponge Structure, @rals, Ghells, Xanthidize 


&c 
THOMAS D. RUSSELL, 
48 ESSEX STRFET, STRAND, WC 


THE STUDENT'S STANDARD CO! LECTIONS 
MINERALS, FOSSILS, OR ROCKS 


Tilustratmg any Author's Work at a Uniform Pyce for any Combination c 








ddress, Rev 








Specimens 
3o Characteristic Specimens Zo 10s od , in Mahogany Cabinet £o 125 64 
Ico do do 10 0 do e do I5 o 
150 do do 110 o do do 176 
200 do do 200 do do 210 0 
300 do do 400 do do 500 
400 do do 600 do do 710 0 
ico do 100 o 


do do Bo o do 

THOMAS J DOWNING, Geologist, &c, 
48, WHISKIN STREET, LONDON, EC (over Quarter of a Century 
Lists on application - 


———— — 
PROFESSORS of BIOLOGY supplied wit] 


all Specimens by be 
E WADE WILTON, Northidl Villas, Leeds 
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^ NOW READY ' 


; A MANUAL OF 
“PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, B.A, FRS, 


Editor of the “ Fournal of the Chemical Society," Author of “A Dictionary of Chemistry,” &c. 
With Coloured Plate of Spectra, and 150 Wood Engravings 


Crown 8vo 9s. 


*,* This Work, foffhded on the well-known ** Manual of Chemistry” of the late Professor Fownes, 1s intended to offer to the 
Student commencing the study of Chemistry an outlme of the general principles of that science, and a history of the more important 
among the very numerous bodies which Chemical Investigations have made known to us 


Also, by PROF FOWNES and MR WATTS, 


e 
ORGANIC CHEMISTRY, or, Chemistry of the Carbon Compounds 


Engravings Crewn 8vo Ios 


Twelfth Edition With 


° * London J & A CHURCHILL, 11, New Burlington Street. 











Sales "bp Auction. 


SCIENTIFIC INSTRUMENTS 
MR J. C. STEVENS will include in his 


Sale by Auction Ñt his Great Rooms, 38 King Street, Covent Garden, 
on FRIDAY, December 7, an Astronomical Telescope with object-glass 
4l inches in diameter, by Troughton and Simms, with five eyeprieces, 
diagonal eyepiece dynameter, &c , Equatorial Stand made to the order 
of Messrs Ladd by Cooke of York, declination circle six inches, hour 
circle five inches, tangent screw, motion in R A, fixed iron pillar and 
movable wooden tripod (both with foot screws) Transit Instrument 
with object-glass r} inch in diameter, by Cary, striding level, 1llumin- 
ating apparatus, two eyepieces (one with diagonal prism) Seven inch 
Seatant by Newton, with three telescopes, dark glasses and screens, 
fitted in mahogany box, &c 

On view after 2 the Day prior and Morning of Sale and Catalogues had 

EA ERE EE E CET a iba d ipa e d 


7 Fridav next, Sale No 6536 


s e SCIENTIFIC INSTRUMENTS 
MR. J. C STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on FRIDAY 

next, December 7, at hal-pa 12 precisely, several sets of Dissolv ng 

View Apparatus and quantity of Slides fcr same — Astronomical Fele- 

Scope with 4}-inch Object Glass by Troughton and Simms Microsc pes 

e Objects, Transit Instrument by Cary, 7 inch Sextant by Newton, 
urgical Instruments, Cameras and Lenses, quantity of Photographic 

Dry Plates, Ivory Medallions, lion Safes, g 

Miscellaneous Property 

On view after 2 the Day prior, and Morning of Sale, and Catalogues had 


A BOOK FOR TEMPERANCE SOCIETIES 
EVERYTHING POSSIBLE TO WILL $ 
OR, 
THE RESQUE OF A DRUNKARD 
A TALE OF REAL LIFE 
BY ELLEN E ELLIS 
Pricr 5s 


A Copy of this Work has been accepted by Her Majesty the Queen 
63, FLEET STREET, EC 


THE NEW MAGAZINE OF SCIENCE 
THE NATURALIST'S WORLD 


cales and Weights, and 





AND 
SCIENTIFIC RECORD 
e ^ 
PRICE No or 
TWOPENCE SANUAR Y,1884, 
MONTHLY e NOW READY 





Yearly Subscription, 25 6d 
London W SWAN SONNENSCHEIN & CO , Paternoster Square 
Of qj] Books@llers and Newsagents 


“ Deserves the attention of all who have to teach or learn the elements of 
Nechanics An excellent conception "—Westytinster. Review 


Crown 8vo, cloth, 4s 6d 


THE STUDENTS MECHANICS: 
An Introduction to the Study of Force and Motion. 


By WALTER R BROWNE,MA,MICE,MIME,&c, 
Late Fellow of Trinity College. Cambridge 


With Appendix of Examples, Worked and Unworked 


“The successful prosecution of Mechanics depends mainly on the ob- 
tatning a clear and thorough mastery of a few leadin E principles "—Preface 

* Clear in style and practical in method, ‘Lhe Student's Mechanics’ 1s 
cordially to be recommended from all points of view Will be of great 
value to students "—A theneum 

** The merits of the work are especially conspicuous in its clearness and 
brevity ""— Westminster Review 

“Tam charmed with the work An admirable supply of a really 
widespread want ”—Rev W B DaruINGER, Director of Science. Classes, 
Westey College 

Lendon CHARLES GRIFFIN & CO, Exeter Street, Strand 


Just Published, Post free, Price 612 


SUNBEAM TREASURES.—A Description 


of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the International Fishenes Exhibition By BRYCE- 
WRIGHT, FZS, FRGS “All who have read the ‘ Voyage of 
the Sunbeam’ should procure a copy” — William Clowes and Sons, 
Limited, «3, Charing Cross, W C 
Copies cau be had from BRYCE-WRIGHT, 204, Regent Street, W 
—«LLLLLLILLUARAR——————————— 


R. FRIEDLANDER & SOHN, 


BERLIN NW, CARLSTRASSE x1 
Natural History and Natural Science Booksellers Established since 1827 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences 
Apply for Classified Catalogue in 25 parts (each one special department of 
Science), price each Just published, Part IJI , Anthropology, 30 pages 
(about 1100 works) 





Nearly Ready, Post 8vo, Cloth, pp xu 4-203 Price 5s 


A BIBLIOGRAPHY of ELECTRICITY 


and MAGNETISM, 1860 to 1883 With special reference to Electro- 
technics Compiled by G MAY Index by O Sarre PhD 
This ts the first bibhography ever published of the Electric Sciences from 
1860 to 1883, and all who are interested in the subject will find in 1t a com- 
plete list of the works on every branch of Electricity and Magnetism in 
almost every European language 
London TRUBNER & CO, Ludgate Hul 


LELECTRICITE: 
Chaque Samedi, 16 pages, grand 1n 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous Jes 
progrés de l'électricité 
Comité te Redaction, ARMENGAUD JEUNE, 

résident , 
A BERTHON, E BOISTEL, FeBOREL, 
R de COULON, W de FONVIELLE, L MAICHF, 
A de MERITENS, D MONNIER, D NAPOLI* 
Subscription Yearly, 20s , Six Months, 10s. 
Agency for England and Colonies—e 
LE FEVRE AND CO, ENGINEERS, 
26, BUDGE Row, CANNON STREET, LONDON. 


Specimen Copy sent post free 
e. 
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WORKS BY A. WYNTER BLYTH, M.R.GS.,* F.C.S., 
Public Analyst for the County of Devon, and Medical Officer of Health for*St Marylebone 


Pp xxvin, and 586, Price 165 
Vol. I —FOODS: 
'Their Composition and Analysis. 


GENERAL CONTENTS —llistory of Adulteration— Legislation 
—Special Apparatus—‘‘ Ash "—Sugar—Confectionery—Honey 
—Treacle—Jams and Pieserved Fruits—Starches—Wheaten- 
Flour—Bread—Oats and other Cereals—Potato—Peas— Lentils 
—Beans—M1LK—Butter—Cheese—Tea-—Coffee—Cocoa and 
Chocolate—Alcohol and Alcoholic Liquors—B:er—Vinegar— 
Lemon and Lime Juice—Condiments—Ohive Oil—Water 

Appendix Text of English and American Adulteration Acts 
With Elaborate Tables, Folding Litho-Plate, and Photographic 

Frontispiece 


** Will be used by every-Analy st ”—Lancet 

“ Full of great interest 
to appreciate it will desire "— Westminster Review 

** STANDS UNRIVALLED for completeness of information 
Sanitary Record 

‘< The whole work ıs full of useful practical information 


London 


The method of treatment excellent 


Now Ready, Pp xxxvi and 712, Prigp 165 
Vol II.--POISONS*: 
Their Effects and Detection 


GENERAL CONTENTS.—Huistorical Inteodyetion—Statistics— 
General Method of Procedure—Life Tests—Special Apparatus 


—Classification I —ORGANIC POISONS, including Toxic Anı- 
mal Secretions, and the Cadaveric Alkaloids II INORGANIC 
PorsoNs 

Appendix — 


(a) —Exammation of Blood and Blood-Stains. 
(c) —Hints fı Emergeneres— Treatment of Cases of 
Poisoning— Antidotes 
With Tables and Illustrations and very Copious Index 
* 


Gives just that amount of information Which those ‘able 


m ° 
A realiy * practical’ work for the guidance of practical men ”— 


. 
Interesting even to lay readers ”— Chemical News 


CHARLES GRIFFIN & CO, Exeter Street, Strand * 


USEFUL BOOKS FOR PRESENTATION. 


Ants and their Ways. By the Rev W FARRAN 


WurTE, M A, Vicar of Stonehouse, Gloucestershire With numerous 
Illustrations and a Complete List of Genera and Species of the British 
Ants 5s cloth boards t 
“ As full of interesting information as it 1s pleasantly written ’’—G/obe 
* We can safely promise to all who have not read ıt that a great treat is 
in store for them when they do ”—Standard 


The Chain of Life in Geological Time. A 
Sketch of the Origin and Succession of Animals and Plants By 
J W Dawson, LL D With Illustrations 6s 6d, cloth 
CoxTEzNTS —The Sources and Extent of our Knowledge—The Beginning 
of Life on the Earth— I'he Age of Invertebrates of the Sea—The Origin 
of Plant Life on the Land—The Appearance of Vertebrate Animals— The 
First Air-breathers— The Empire of the G-eat Reptiles—The First Forests 
of Modern Type—The Reigr of Mammals—The Advent of Man, the 
Present and the Future 


Worthies of Science Memoirs of Chrstian 
Scientific Men By the Rev JOHN STOUGHTON, D D * Crown 
8v3 4s, cloth boards 

** Wri.ten for unscientific readers, and in a clear and easy style, so that 
the book will be an acceptable as well as a usef@ present ''-- Guardian 


Electricity and its Uses. By Jouw Munro, of 

the Society cf Telegraphic Engineers With Enggpvings 3s 64, cloth 

'* A popular but clear and correct account of electrical science in all 1s 
various branches ”’—Yournal of Science 


The Midnight Sky — Famihar Notes on the Stars 
and Planets By EDWIN DUNKIN, F RS, of the Royal Observa- 
tory, Greenwich With Thirty two Star Maps and other Illustrations 
Imperial 8yo 7s 64d, c'oth 

*J ind in it all the qualiues of excellence as à book, lucid, perspicuous 
ata glance, conase correct, conplete y fulfilling its purpose ’’—THomas 

CARLYI E 





THE FOURTH THOUSAND  8vo 


SIX SHILLINGS CLOTH BOARDS 


ANONG TEE MONG&GOLRS, 


By the Rev JAMES GILMOUR, M A, of Peking - 


With Map and Numerous Engravings 


“ There 1s a charm in the quiet way in wkich the modest Missionary tells of 
his life in Tartar tents, of the long rides across the grassy plain, and of the 
daily life of the nomads among whom he passed so many years ’—Fort. 
nightly Review 





From Photographs and Native Sketches. 


“Mr Gilmour's volume 1s one of the most charming books about a strange 
people that we have read for many a day "—JNature 

“ As giving a series of vivid pictures of the Mongols, this book has unusual 
merits — Tt is written in a vigorous, incisive style ”—Scotsman 


LONDON THE RELIGIOUS TRACT SOCIETY, 56, PATERNOSTER ROW e$ 


PLEASE WRITE gOR THE ILLUSTRA1ED AND SFLECTED CATAL0GJES 





On the rst of every Month 


@ 
JOURNAL OF BOTANY, 
. BRITISH AND FOREIGN 
Edited by James BRITTEN, F LS, British Museum 
CowTENTS —Original Articles by leading Botanists — Extracts, and 
Ndtices of Boaks and Memoirs —Articles ın Journals —Botanical News — 
Proceedings of Socteties 


Price 1s 34  Subscnption for One Year, payable in advance, 125 
London WEST, NEWMAN, & CO, 54, Hatton Garden, EC 





39.———————— 
ros per Ann, 20s Post Free 


DER NATURFORSCHER 


Wochenblatt zu- Verbreitung der Fortschritte in den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Nawiral Science 52 Nos, 16s Speci- 
men Numbers may be had tnrough any Foreign Bookseller 1883 will aim 
mencethe XVIth volume ® . 


Berlin DUMMLER, 77, Charlottengtrasse, S W , and all Booksellers 
^ 
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SUBSCRIPTIONS TO “NATURE.” 


s d 
Yearly ... 4. ......, 280 
Half yearly, . . .. . . .. 14 6 
Quarterly 4. . 5.5. 56 


To the United states, thg Continent, and 
within tlte "Postal "Union :— 


d 
Nep ge rue Eck ge 30 6 
Half-ygarly . à coc 5. I5 6 
Quarterly , S% . oe es. $820 


CHARGES for ADVERTISEMENTS. 


Three Lines in Coluifn 25 67 9d per Lime after. 
£ 


s d 
One-Eighth Page, or Quarter Column. . . . O18 6 
Quarter@age or Half a Column. . +. IIS 0 
Half a Page,eor a Column. . eo + 2 2 es 3 5 0 
Whole Page’. . , ° . 6 60 


Post Office Orders payable to MACMILLAN & C 0. 
OFFICE - 29, BEDFORD STREET, STRAND, W C. 


Bineyd of Societies 


I ONDON 


THURSDAY, DECEMBER 6 

RovArL Society at 4 3o —Description of Parts of a Human Skeleton from 
a Pleistocene (Paleolithic) Bed, Tilbury Essea Prof Owen, F R S— 
‘Lhe Wave-lengths of A æ and other Prominent Lines 1n Red and Infra-red 
of the Visible Spectrum Capt Abney, F R S —Note on a Sewes of 
Barometrical Disturbances which passed over Europe between August 27 
and 29, 1883 R H Scott, FRS 

LINNEAN Socrery, at 8 —Posthumous Essay on Instinct Charles Darwin 

cussion to follow 
LONDON INSTITUTION, at 7 —The High Alps of New Zealand Rev W 
en ° 
Parkes Museum or HYGIENE, at 8 —Coffee and Tea Dr G V Poore 


FRIDAY, DECEMBER 7 
GEOLOGISTS’ ASSOCIATION, at 8 —®n the Methods which have been devised 
for the Rapid Determination of the Specific Gravity of Minerals and 
Rocks Prof J W Judd, F R S —On the Origin of the Unwater-worn 
Chak Gravel on the Yorkshire Chalk Hills J_R Mortimer —On the 
Di avay of a Polished Stone in a Gravel Pit in East Vor! shire Rev E 
aule Cole 





SATURDAY, DECEMBER 8 
PuvsiCAL Socrery, at 3 —On the Static Telephone as an Instrument of 
Research , and on a New Insulating Support, and on the First Law of 
Electrostatics Prof S P Thompson D Sc —Experiments illustrating 
the Attraction and Repulst n of Bodies in Motion J Monckmar, D Sc 
—An Mintegraung Anemometer Walter Baily 
Rovar BOTANIC SOCIETY, at 3 45 


MONDAY, DECEMBER 10 
LONDON Institution, at The Indian Ryot Sir W Wedderburn 
Socrzry or ARTS, at 8 —Scientific Basis of Cooke W M Wilans 
RovAr GEOGRAPHICAL Society, at 8 3o —A, Visit to Kafiristan WW 
McNair * 
ARISTOTELIAN SOCIETY, at 8 —Berkeley's *'Principles of Human Know- 
ledge" (concluded) A M Ogilvie 


TUESDAY, DECEMBER 11 
ANTHROPOLOGICAL INSTITUTE, at 8 —Some Australian Ceremonies of 
Imtation A W Howitt, FG S$—On the Use of the Terms Celt and 
German Dr R G Latham 
Puotocrarmic Socrery at 8 


WEDNESDAY, DECEMBER 12 
Rovar MicroscoricaL Society, at 8—On Sections of Diatoms 
J H T Flogel 
SOCIETY or Ans, at8 —Rheea Grass Dr Forbes Watson 
HAMPSTEAD NATURALISTS’ Crus, at 8 —The Mimicry of Ammals by 
«c Seeds with especial reference to the Euphorbiaceze Spencer Moore 


THURSDAY, DECEMBER 13 

Royat SOCIETY, at 4 3o 

MATHEMATICAL Socrkrv, at 8 —Tne Form of Standing Waves on the 
Surface of Running Water Lord Rayleigh, F R S —A Method of finding 
the Plane Sections of a Surface, and some considerations as to its Exten- 
sion to Space of more than Three Dimensions W J C Sherp 

Lonpon INSTITUTION} at 7 —The Glaciers of the Alps Prof G W 
Henslow 

SOCIETY OF TELEGRAPH ENGINEERS at 8 —Annual Meeting —On an Instru- 
ment for Me@uring the Strength of a Magnetic Field —On a Method of 
Calculating the Total Horse power expended in a Network of Conductors 
(such for instance as a System of Street Mains) J E H Gordon 


FRIDAY, DECEMBER 14 
QUEKETT MICROSCOPICAL CLuB, at 8 


SATURDAY, DECEMBER 15 
Essex Ferd CLuB, at 7 . 


-e 

WANTED.—NATURE; No. 725, with or 
without Plate —Address Publsshers of NATURE, 29 Bedford Street 
Strand WC ^ o 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclustvely that a Conductor made of Copper of adequate size is the best 
of all appliances for the Protection of every description of building from the 
destructive effects of lightning 


NEW AEE. GL Cows 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success is the most Trustworthy, most Effective, and also 
the Cheapes: Conductor ever offered to the Public 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm 
R. S. NEWALL & CO., 
130, STRAND, W C , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY-—GATESHEAD-ON-TYNE. 


NOTICE OF REMOVAL. 
i JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE St, AND a, Fosrzr LANE) 


HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope 


SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4: 7d POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN AND SONS, 22; GARRICK STREET, 
LONDON, W C 


"5.6. TISLEY & œ 


S. 
OPTICIANS, 
172, BROMPTON ROAD, SW. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits 30/- each 
With Adjustable Shits 4o- y 
Copy of an Unsoheited. Testimonial from 
JOHN SANFORD DYASON, Eso ,FRGS,FRMetS, 
Member of Council of. Meteorological Society 


BoscoBEgL GARDENS, N W , September 19, 1883 
‘*T HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpme Passes, with a Pocket 
Spectroscope I bought of you — It has answered its pirpose in a most 
satisfactory manner ”* 


To $. © TISLEY & Co, 


172, BROMPTON Roap, S W 


ACCIDENTS '—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS: 


WISE MEN INSURE AGAINST THEIR COST! 
Accidents by Land or Water insured against by the RAILWAY PAS 
SENGERS’ ASSURANCE COMPANY, the Oldest and Iargest Com- 
pany, insurmg against Accidents of all kinds Subscribed Capital, 
41,000,000  Paid-up Capital and Reserve, £250,000 Moderate Premium s 
Bonus allowed to Insurers after Five Years e " 


£ 1,840,000 
HAS BEEN PAID AS COMPENSATION 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING GROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J YIAN, Secretary 
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WALL PAPERS FREE FROM ARSENIC. 


q WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Brows. 


Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W 
May be ovtained of all Decorators 
Award of Merit, International Medical and Sanitary Congress 


HARVEY AR DW 


Special Prize Medal, Sanitary Institute 
Silver Medal, National Health Society, 1883 


JE? E AES 5 





[By Appointment to the Royal Institution of Great Britaw,) 
SUCCESSORS TO W LADD & CO., . 


SCIENTIFIC 


INSTRUMENT MANUFACTURERS 


BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL 


KINDS. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





CAUTION 


LIGHTNING CONDUCTORS 


MESSRS SANDERSON & CO , late of 44, Essex Street, W C , and 
Faraday Works, Huddersfield, Sole Inventors cf the Pa ent Solid Copper 
Tape Lightning Conductor in continuous Lengths with ut Joints, beg to 
caution the Public against Tradesmen who sell their own make of the above 
Yaghtmng Conductor, and who ir their Trade Circulars and Announcements 
copy certain Reports of Dr Mann and Monsieur F Mictel m such an 
incomplete manner as to lead any reader of the above Circulars and 
Announcements to beleve that the said Reports were given to the Trades- 
men ın question, when 1n fact they were addressed and given tc. Messrs 
SawpeErsow & Co by thesaid Dr Mann and Monsieur F Michel A Ist 
of Buildings which have been fitted with the above Invention, and also a 
List of Persons to whom 1t has been supalieo, have also been pu- forth by 
the said Tradesmen, but therein they omit to state as is the fact, that 
Messrs SANDERSON & Co fitted the said Buildings and supplied the said 
Persons , m fact, the Statement conveys the notion that these Jradesmen 
were employed in the cases referred to 1n such Iist A comparison between 
Messrs SaNDERsON & Co's Circulars ana the Circulars which are now 
referred to will show the necessity for this Announcement, both for the 
protection of Messrs SaNpERSON & Co and of the Public S & Co take 
this opportunity of stating that they have ceased to employ Agents ard 
that therr only Address ıs xor, Leadenhall Street, E C 


~ GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c 
STUDENTS’ COLLECTIONS—SPECIAL" 


es 





TU 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals LA SEMAINE FRAN C ARISE 


for Microscope free on application of 
JAMES R GREGOPY, 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


DIAMONDS IN MATRIX 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones ın all Colours 
Precious Stones valued and bought 


r2, FRITH STREET, SOHO W 


MUSEUMS AND COLLECTORS. 


Mr DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c, &c, &c 


H. & E. J. DALE, 


Manufacturing Electricans and Oft-cians, 











. - AND 
Photographic Apparatus Makers, 
@HYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS 
$ Large and Complete Stock at Show Rooms and Factories 
COMPLEWE ILLUSTRATED CATALOGUES NOW READY 
ELECTRIC SECTION, 72pp  PHov9GRAPHIC, 64pp 
26, LUDGATE HILL, LONDON, EC, also at 
ga and 4, LITTLE BRITAIN, and 9 KIRBY STREET, EC 
e. e 





MINERALS, ROCKS, FOSSILS. 


COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 ar 


Catalogue Free 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Oppesite Norfolk Street bd 


NORTH BRITISH AGRICULTURIST 


the only Agricultural Journal in Scotfund, circulaté& extensively among 
Landowners, Farmevs, Resident Agents, and others interested tn the 
managercent of land throughout the United Kingdom 

The AU RICULTURIST ıs published every Wednesday afternoon in 
time for the even ng mails, at d contains Reports of all the principal British 
and Insh Markets of the week . 

"The special attention of Land Agents 1s directed to the AGRICULTURIST 
as oos of the best existing Papers for Advertising Farms to be Let and Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 

Price 32 By post 34d Annual Subscription, payable tn advance, r4s 

Offices—377, High St Edinburgh , and 145, Queen Victoria St e London, 

C 





Money Orders payable to Charles Anderson, Jun, Edinburgh 
a Weekly 


Newspaper and Review in the French Lenguage — Pohtics, Literature, 
Science, Art Varietes, Notes Price 2d, through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, WC 

LA SEMAINE FRANCAISE Journal Francais pour 


l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 

et Notes Un exemplaire par Ja poste, 21. en timbres poste Abonne- 

ment franco par la poste—un an, ros rog , six mots, 5s 5d Prin 2d 

chez tous les libraires et aux gares des chemins de fer On s'abonne 
| aux bureaux, 441 S-rand, Londres, W C 


LA SEMAINE FRANCAISE —“‘La Semaine Fran- 


çaise’ has neen brought out in London for the benefit of those English 

readers who may wish to study contemporary French from all points of 

view, instead of confning their reading to one particular Gallic print 
| It certainly merits success "—Graphic 


LA SEMAINE FRANCAISE —“Thg numbers before 
us are full of good things It will be far better for tnost than any 
one of the best papers pablished in Pans itself We are much pleased 
with the character of it, and believe ıt will be highly valued in all those 
many households where French 1s cultivated The printing is very well 
done "—Qwueen 





TERMS OF SUBSCRIPTION — s d 
Three Months 2 9 
Six » " 5r 5 
Twelve ,, e Io IO 


POO payabletoA CRIsTIN 
Publishing Office, 441, Strand, W Ce 





THIS 
MEDICINE 





AND BOWELS à 
Powerful Invigorator of the System, im cases of WEAKNESS 
AND DEBILITY, and is unequilile? xà Female Complamts, 


A,Great PURIFIER of the BLOOD®™ a 


Dec 6, 1883 | NATURE xlvii 


Messrs., MACMILLAN & 00:8 NEW BOOKS. 


A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE conQuEst OF ENGLAND. By Jonn RICHARD GnzzN, M.A., 


LL, Author of ‘ The Making of England," &c — With Portrait and Maps Demy 8vo 18s [Next week 
BY THE SAME AUTHOR 


THE MARING «OF ENGLAND With Maps | HISTORY OF THE ENGLISH PEOPLE In 





8vo 16s 4vols 8vo 
A SHORT HISTORY OF THE ENGLISH VoL I Early England, 449-1071—Foreign Kings 
PEOPLE. With Colomeft Maps, Genealogical Tables, Io7I-1214— The Charter, 1204-1291— The Parliament, 
and Chionological Aħnal — Ciown 8vo $s 6d 95th 1307-1461 With Eight Coloured Maps  8vo. 16s 
Thou-and * Vol II The Monarchy, 1461-1540—The Reformation 
READINGS IN ENGLISH HISTORY Selected 1540-1603 Svo 16s DM aa : 
and Editgd by JONN RICHARD GREEN In Three Parts 
Fcap 8o ‘1s 64*each Pat I From Hengest to eVol III Puntan England, 1603-1660—The Revolution, 
Cressy Part IJ From Cressy to Cromwell Part IlI e 1660-1688 With Four Maps 8vo 16s 
From Cromwell to Balaklava Vol IV "TheRevolution, 1683-1760— Modern England, 
A SHORT GEOGRAPHY OF THE BRITISH 1760-1815 With Maps and Index  8vo 16s 


ISLANDS, By JOHN RICHARD GREEN and ALICE 
Stoprorp GREEN With Twenty eight Maps Fcap | ESSAYS OF JOSEPH ADDISON Chosen and 
8vo 3s 6d Edited by 18mo 4s 67 [Golder Treasury Series 


BY FRANCIS GALTON, FRS 


RECORD OF FAMILY FACULTIES, consisting of Tabular Forms 


and Directions for entering Data, with an Explanatory Preface (also containing an offer of Prizes to the amount of 500/) By 
FRANCIS GALTON, FRS  4to [72 the Press 


LIFE-HISTORY ALBUM, containing Tabular Forms and Explanations. 


* Prepared by direction of the Collective Investigation Committee of the British Medical Association, and edited by FRANCIS 
° Gatton, F RS , Chairman of the Life-History Sub Committee qto 35 62 [ln the Press 


NEW BOOK BY MATIHEW ARNOLD 


ISATAH OF JERUSALEM IN THE AUTHORISED ENGLISH 


VERSION With an Intiodaction, Corrections, and Notes By MATTHEW ARNOLD,DCL,LLD Crown 8vo 
e 45 6d 
B IR JAMES FITZJAMES gg EN 


THE ILBERT BILL-Cie Bed from the * Times.” By 


E JAMES FITZJAMES STEPHEN, K C S I, D C L , Judge of the High Court of Justice, Queen's Bench Division 
vO 2s 
BY THE RIGHT HON G J GOSCHEN ~~» 


LAISSEZ-FAIRE AND GOVERNMENT INTERFERENCE. An 


Address by thegRight Hon G J GOSCHEN to the Members of thé Philosophical Institution at Edinburgh 8vo rs 
POPULAR EDIT*ON, ONE SHILLING 


MEMOIR OF DANIEL MACMILLAN. By Tuomas Hvucanzs, Q.C. 


Popular Edition Paper Covers Crown 8vo 1s 
BY THE AUTHOR OF “JOHN INGLESANT ” 


THE LITTLE SCHOOLMASTER MARK. A Spiritual Romance. 


By J H SHORTHOUSE, Author of ‘John Inglesant? Crown 8vo 2s 6d 
MACMILLAN’S 4s 62 SERIES —NEW VOLUME 


FELICITAS. A Tale of the German Migrations a.p. 476. By FELIX 


DANN Translatec bp MA CE Crown 8vo 4s 64 [Next week 


HOMES, OF THE LONDON POOR. By Ocvavia Hirn New- 


Edf*uon Crown 8vo, sewed Is. 
BY THE SAME AUTHOR 


OUR COMMON LAND. (Consisting of Articles on Open Spaces and 


on Wise Chanty ) Extra Fcap 8:0 35 6d 
NEW BOOK OF TRAVEL 


THE HIGH. ALPS OF NEW ZEALAND ; or, a Trip to the Glaciers of 


the Antipodes, with an Ascent of Mount Cook By WILLIAM SPOTSWOOD GREEN, M A., Member of the English 
AlpMe Club With Maps  CrownSvo 7s 6d [Next week 
MACMILLAN'S CLASSICAL LIBRARY —NEW VOLUME * 


PLATO.—PHAEDO. Edited, with Introduction, Notes, and Appen- 


dices, by R D ARCHER-HIND, M A , Fellow of Trinity College, Cambridge Demy 8vo 8s 672 [Next week 


AN ELEMENTARY TREATISE ON THE PLANETARY THEORY. 


e By the late C H H CHEYNE, MA,FRAS  Witha Collection of Problems Third Edition Edited by Rev. A 
FREEMAN, MA, F RAS Crown8vo 7s 6d ` 


^ MACMILLAN AND CO, LONDQN 
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FINEST POSSIBLE QUALITY . 
2]1in Wray Lens, best mounting, &c, &c £5 © | 3gin Wray Lens, best mounting, &g, &c E 15 
2din do do do 47 10 4m do do* do PST 
3m do. do do £12 10 |4in do do do ,64o 0 
THE STUDENT'S EQUATOREAL, with 3}in lens, cur own make, 3 Eyepieces, &c , Eqgatorcal Stand Á12 12 0 
New Illustrated Catalogue, 3 stamps e 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to "it it to any 
elescope for Photographic Solar Spots, &c , complete Á2 2 0 
“LE MERVEILLEUX ” 1 plate, comple: e dry plate apparatus Zi 1 0 
“LE MERITOIRE” 3 3 plate, complete dry plate apparatus, double rising front, swing back, cle pp focus, &c'&c Zr 11 6 


THE “IN STANTOGRAPH, ? with best lens, instantaneous shutter, screw motion to tai board, and, every recent 
improvement 220 
Illustrated Photo Catalogue 2 stamps d ° 


J LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHA® 


CHARLES'COPPOCK, 


Late Partner with R. & J. BECK, ^^, 
100, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS 


Materials for Preparing, Staining, and Mounting Objects New Preparations of Parasitic 
Diatomacez i sw. Marine and Freshwater Algz with Axtheridia and Tetraspores 


ILLUSTRATED CATALOGUE, 2s 
100, NEW BOND STREET, LONDQ N, ne 
“Isas nearly taste] tasteless as Cod Liver Oil | z "m 
sHANBU ' can be "—Zane 
E J * No nauseous eructations follow after 


cc. -199 It 1s swallowed "— Medial Press S. h 
Perfé cte d E SPECIFIC FOR 


^E M iun A E pM 
, Rot * 1epear, auu sus wese rea ons the 
, most efficaceous kind in use In "Up . 
+ bottles only, at 1/4, 2/6, 4/9, and 9/- 
; Sold everywhere In bottles at 2/9, 4/6, and ug 
ERUIT ; 
| 
| i i 

















borne and d «e«tea 





dE Y» Q0DWA oner or Jeweller tot Chased Mounts, and reserve cf 
! Leadsags 6d 421 Supers Twisted 
ALUMINIUM GOLD PENCIL {Spiral Pencil, very choice, 2s 67 
ASEB see that you get them, 424. Double Action (Magic) Spiral, 
id have no other The Trade f with Ring fge Watch Cham. 
Marks, “A H W "and “I XL,” d 
are stamped on the point of each | 
pencil, which be particular in noting 
‘Lhe most presentable and durable in 
the World, and the Best Vane for 
money As well made as the most 
expensive solid gold pencils Will 
stand the Gold lest Have tiken 
theleadofallothers The following 
are the most popular Kinds 4 
The Drawings are One-third the 
actual size Full size Drawings} 
on application 
419 Single Spiral, ‘Nickel Plated 
Front, 1s 453 Lady's Tablet Pencil, 
2-mch lead, Engine Turned, rs 
624 Single Spiral, Black Enamelled 
Centre, 15 62 436 Single Spiral, 
aicely Engraved, is 6d 418 
Fluted, Single Spiral, Engine 
Turned, 25 452 Gentleman: s Spiral, | ss 
with reserve of Leads, Engine- aseful à 
Turned, 2s 417 Lady’s Spral, — | XL WORKS, VITTORIA STREET, BIRMINGHAM, —— 
Black Enamelled Centre, nchly AND 10, OAT ,LANE, NOBLE STREET, LONDON, EC 


RUSSELLS - SUPPLY A 


3s 

425 Double Action (Magic) Spiral, 

424 plain, Engine Lurned, or Engraved, 

428 Double Action (Magic) 

4251 i Spiral Blach Enamelled Centre, 

land reserve of Leads, Bs 64 621i 

| 8! Spiral Pencil and Shdirg Pen, 

| Engine-Turned, with reserve of 

| Leads, a useful Case, 4s 426 

621 Í Double Action (Magic) Spiral, na 

426 , Engraved, with reserve of Le: 

4s 429 Telescopic and Sliding Pen 

429'and Pencil Engine Turned, a good 

| massive Case 5s 420 Double Ac- 

tion Spiral Pen and Pencil, when 

420 | closed a half-turn to thë right propel, 

the Pen, and a half-turn the reverse 

way sends it back again, whilst, a 
lhalfturn to the left propels the 

j Pencil, wh chis re-sheathed 11 pre- 

cisely the same manner as the Pen, 
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18 CARAT HALL-MMARKED GOLD ALBERTS ananos BOS ren oz] | 
d 9-CARAT ‘HALL-PARKED GOLD ALBERTS INCLUDED (Sos per 0z| f 







-CLOCKS^ à 
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2 A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid gound 
Of Nature trusts the mind which builds for aze ”— WORDSWORTH 


No. 737, VOL 29] THURSDAY, DECEMBER 13, 1883 [PRICE SIXPENCE 




















Registered as a Newspaper at the General Post Office] {All Rights are Reserved 


THE “SCORER” FIELD GLASS. 


R 
ED 


THE BEST MAGIC 
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bor wit, 
Suzi 


Price in Sling Case, 35/- 
edes! Dull Leather Cas 
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oe 



















































SS ia Has a 4-wick Lamp, Double Combination Achromatic Front 
SECOND TO NONE | Lenses and Rack Adjustment, with Condensing Lenses, 4 inches 
! indiameeer Complete in case, £3 15s Od 


Illustrated Catalogue of Lanterns, price 6d 
JAMES BROWN, "| JOHN BROWNING, 





As represented by Engraving, 


able for any Climate, 4l 
Is UNRIVALLED for Value 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































76, St Vincent Street, Glasgow. Oot cal and Physical Instrument Maker to H M Government, 
the Royal Observatory, &c, &¢, 
Detailed Price Lists of Field Glasses, Magic Lanterns, &% , on 63, STRAND, LONDON, WC 
Application PRIZE MEDAL, 1862 ESTABLISHED 100 YEARS 
> 
MAPPIIN & WiEBD'’S | STANDARD METEOROLOGICALINSTRUMENTS 
fee es es à CHESTS a d 
= c = = A Se 
oF Ei 
) ` £3 ses 
PLATE ii 
AND 8 SNRs 
CUTLERY ii 
Sk x R=] pig 
[a lemen] K E i3 
COMPLETELY Lines ome eri N eo PY. 
ES — xul 134 wr 
FITTED : S E age 
PONE 3 B ues 
à n SSS 
All Sizes in Stock. | E : sg co ESS 
| pii O N E: RS E 
gem 2 JEU POETE: 
SPECIAL | : cus = 32 &2 
Se | DETAILED LIST | fy v ae 
= ee FREE, 
E meme " NEGRETTI & ZAMBRA,e ° 
OXFORD STREET, WEST END, AND Opticians and Scientific Instrument Makers 
MANSION HQ USE BUILDINGS, CITY, To Hur Majesty THE QUEEN, 
LONDON. HOISBORN VIADUCT, 


MANUFACTORY—The Royal Plate and Cutlery Works SHEFFIELD 45, CORNHILL, & 122, REGENT STREET, LONDON. 
e e. 
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MICROSCOPES. 


U ieqaalled by any other Maker at the same Price Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48N, Tollington Road, Holloway, N , London 


UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 
MEDICINE 


SPECIAL CLASSES for the July Lxaminations are held at ST 
THOMAS'S HOSPITAL MEDICAL SCHOOL, Albert Embankment 
Part culars may be obtained from the Secretary, Mr G RENDLE 


CIVIL SERVICE COMMISSION — An 


Open Competitive Exammaticn. for the Situation of. Draughtsman in 
the Hy drographical Department cf Fe Admiralty will be held 1n London 
on TUESDAY, January 8, 1884, anc. following days (age 17 to 25) 
Expertress in Hydrographical Cha-t Drawing essentia! — Forms of 
Application may be obtained at onze from the SECRETARY, Civil 
Service Ccramission, Lor don, Sw 


PROFESSORSHIP OF PHYSICAL 
SCIENCE. 


e 

The Society for the Propagation of the Gcspel desires to find a Professor 

of Physical Science for Trichinopoly College, which 1s affiliated to Madras 

University Salary, £500 per annum, paid frem College Funds —Address 
the Rev the Secretary, S PG, 19. Delahay Street, S W 


UNIVERSITY COLLEGE, LONDON. 


The Professorship of Mathematics wil pe Vacant at the end of the 
Session Applicatrons will be received on or before January zr at the 
College where informaticn may be obtained 


TALFOURD ELY, MA, Secretary 


ROYAL INDIAN ENGINEERING 
COLLEGE. 


The mstruction given 1s arranged to fit an Engineer for employment in 
Europe, India, or the Cclomes Sixty Students will be admitted in Sep- 
tember next Age, over Seven een and under Twenty-one For competition 
among them the Secretary of State will offer hirteen Appointments m the 
Indian Public Works Department, and two in the Indian ‘Lelegraph Depart- 

















ment ‘Lhe College Prospectus gives full particulars Apply to the 
Szcrerary, Royal Indian Engineerirg College, Cooper's Hill, Staines 
INTERNATIONAL HEALTH 


EXHIBITION, 
LONDON, 1884 


Patren, 
HER MOST GRACIOUS MAJESTY THE QUEEN 


President, 

HIS ROYAL HIGENESS THE PRINCE OF WALES, KG 
Chairman —HIS GRACE THE DUKE OF BUCKINGHAM AND 
CHANDOS 6G CSI 
Vice-Chairman —SIR JAMES PAGET, Bart ,FRS 

Comprising HEALTH in relation to FOOD, DRESS, the DWELLING, 
the SCHOOL, and the WORKSHOP, and EDUCATION as far as relates 
to Apparatus used in Primary, Techn cal, and Art Schools 

For full Particulars application should be made to the SECRETARY, 
Tnternaticnal Health Exhibit n, South Kensington, S W 


VICTORIA UNIVERSITY 


MANCHESTER. 


DEGREES IN MEDICINE AND SURGERY 

The Statutes ard Regulations concerning Courses of Study ard Examina- 
tons for these Degrees are now publshed, and can be obtained from the 
University Registrar 

Full particulars as to Degiees in Arts, Science, and Law, together witn 
Copies of the Charters, Examinaticn Papers &c, will te found in the 
“Calendar”’ (price 15), published by Messrs Macmillan and Co , Londcn 
and Mr J E Cornish, Piccadilly, Manchester 

A T BENTLEY, M A, Registrar 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 


ALL COLLECTIONS LARGELY IMPROVED 


Special Geological Collecttons for Students and "Teachers, employed by all 
Lecturers and Teachers in Great Britan, obtained FIRST-CLASS AWARD at 
Sydney Exhibition 

Collecticns at £2 25, £1 1« , and ros 6d bd 

Collections of any magritude cin be arranged, and for any special pur- 
pose See New Lists of Collections, Apparatus, Cabinets, &c, of 


JAMES R GREGORY, 


e Geological Museum and Repository, 
88, CHARLOTTE STREET, FITZROY SQUARE 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E WADE WILTON, Northfield Villas, Leeds 





> 








LIVING SPECIMENS FOR THE MICROSCOPE, . 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to hts Subscribers Dendroscma radi@ns, with draw- 
ings He has also sent out Ccrdylophora lacustryf Raphidiophrys elegans, 
Acineta grandis, Ophrydium longipes, Stephanogercs Eichornu, Melicena 
ringens, Floscularia campanulata, 8 cornuta, &c 
Weekly Announcements will be made in this place of Organisms T B 
1s supplying e. 
Specimen Tube, One Shilling, post-free. 
Tuwenzy-six Tubes i course of Six Mont/ for Substription of £1 1s , 
or Twelve Tubes for 10s 6d 


Portfolio of Drawings, Nine Parts, 1s each 


ECONOMICAL EBUCATION:for SONS 


of GENTLEMEN, at SCHORNE PoLLEGE, near Winslow Terms 
for young boys Thirty Guineas per Annum, reduced for Brothers, 
Orphans, &c — Pa-ental Reference as & Diet, Care Teaching, and 
General Efficisncy and Comfort Add®ess, Rev Dr JAMES 


VOYAGE ROUND the WORLD A Game 


that combines good amusement with scund instruction. Prce 21s 
Carriage Free P PURFIELD & Co, St Clement's House, Lombard 
Street, City Press Opinions on Applcation 


FOR SALE —A Large , BINOCULAR 
MICROSCOPE by ROSS, but Ittle used 7 Objectives, 4 inches to 
Princh, g eyepieces apparatus &c , in 2 mahogany cabinets Will be 
sold at less than half cost On View at Royal Microscopical Society, 
King's College, W C 


BOOKS (Second-hand, Miscellaneous), Re- 
mainders, & —C HERBERT, Enghsh and Foreign Bookseller, 6o, 
Goswell Road, Londcn, E C Catalogue free on receipt of Tuo 
Stamps Libraries Old Books, and Parchment purchased 


A GOOD MONOCULAR MICROSCOPE, 


ty Crouch, nearly rew in Mahogany Case, and accessories coMplete 
Three eyepreces, two objectives, 1 and yy Inch Cgst £17 ros eWill 
sell for £10 —Apply to J H Janaines, 42, Kirkgate, Ccckermouth 


MINERALS, ROCKS, FOSSILS. 


COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s 


Catalogue Free 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street 


SCIENTIFIC PRESENTS. 
NEW LIST of STANDARDSOLLECTIONS 


FOR TEACHING 


GEOLOGY AND MINERALOGY, 
POST FREE 


THOMAS J DOWNING, 
PRACTICAL GEOLOGIST AND MINERALOGIST, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 
Collections may be seen and Orders deposited at the 
“ EDUCATION AL SUPPLY ASSOCIATION,” 49 HoiBonN Vian scr, 
Also at 35, Great Russert STREET WC , near the British Muccum 
Orders promptly executed throi gh all Agencies 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising. Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gal bro, Gn<iss®Granitg, Granulite, 
Lava, Liparite, Napoleomte, Nephzlenite, Obsidian, Perthite, Piknte, 
Pitchstone, Porphyry Phonchte, Quartzite, Rhyohte, Schorhte, Syenite, 
Tachyhte, Trachyte, &c , 1s 62 and 2s each Sections of Sedimertary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthiare, 


&c 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, WC 


HOW & CO/S" 
Geological Transparencies for the «Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO'S POCKET MICROSCOPE LAMP, 8s 6d 
MICRO-PETROLOGY —Sect ons of Pitchstones, Obsidians, Granites, 
Syemtes, Diorites, Gabbros, Dolentese Basalts, Tachylites, Tiachytes, 
Andesites, Porphyrites, Rbyolites, Lavas, Ashes, Gneiss, Schists, Linff- 
stones, &c price 1s 67 each . 


JAMES HOW & CO, 73, FARRINGDON STREET, Lonpov 
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TEXT-BOOKS OF SCIENCE, MECHANICAL AND PHYSICAL, 


e 
FOR THE USE OF STUDENTS IN PUBLIC AND SCIENCE SCHOOLS 


ABNEY'S PHOTOGRAPHY, 35 6d | MERRIFIELD'S TECHNICAL ARITHMETIC 3s 6d 
ANDERSON’S{Sn J) STRENGTH of MATERIALS et Bn od 
3s 6d . MILLERS INORGANIC CHEMISTRY 3s 64 


BALL'S ASTRONOMY ós mp 

BARRY'S RAILWAY APPLIANCES 3s 6d RUTLEY'S STUDY of ROCKS, or TEXT-BOOK 

BAUERMAN'S SYSTEMATIC MINERALOGY 6s OF PE 4s ód 

BAUERMAN’S DESCRIPTIVE MINERALOGY SHELLEY'S WORKSHOP APPLIANCES 4s 6d 
[fu the press | THOME'S STRUCTURAL and PHYSIOLOGICAL 

BLOXAM & HUNTINGTON'S METALS 5s BOTANY 6s 

GLAZEBROOK'S PHYSICAL OPTICS 6s -| THORPE'S QUANTITATIVE ANALYSIS 4s 64 

GORE'S ELECTRO-METALLURGY 6s THORPE and MUIR'S QUALITATIVE ANALYSIS. 

GRIFFIN’S ALGEBRA and TRIGONOMETRY 35 6d 

ss 6d —Norss as éd i s TILDEN'S CHEMICAL PHILOSOPHY 35 6d 
JENKIN'S ELECTRICITY and MAGNETISM | UNWIN'S MACHINE DESIGN 6s 
MAXWELUS THEORY of HEAT 39 6d | WATSON'SPLANEand SOLID GEOMETRY 3s 6i 
. . 





ELEMENTARY TREATISE ON PHYSICS, Experimental and 


Applied, for the Use of Colleges and School- Translated and Edited from Ganot’s “Éléments de Physique” hy 
E ATKINSON, PhD,F CS, Professor of Experimental Science, 5taff College, Sandhurst Eleventh Edition, 1evt-ed 
and enlarged, with 5 Coloured Plates and 898 Woodcuts Large Ciown 8vo, pike 155 


NATURAL PHILOSOPHY FOR GENERAL READERS AND 


YOUNG PERSONS Translated and Edited from Ganot’s ‘‘Cours Elémentane de Physique " by E ATKINSON, 
PRD, FCS, PioGsso of Expermental Science, Staff College, Sandhurst Fifth Edition, with 2 Coloured Plates and 
495 Woodcuts, Crown Svo, price 75 6d . 


PRINCIPLES OF MECHANICS By T. M. Goopzvz, M.A., Professor 


of Mechanics at the Normal School of Science and the Royal School of Mines New IEdition, rewritten and enlarged , with 
253 Diagrams and Figures engraved on Wood Crown 8vo, price 65 , cloth 


THE ELEMENTS OF MECHANISM. By T. M. Gooprvz, M.A. New 


Edition, rewritten and enlarged , with 342 Woodcuts Crown 8vo, 6s. 


PRACTICAL MECHANICS, an Elementary Introduction to their 


Study, ulustrated by numerous Examples By the Rev J F TWISDEN, M A, Professor of Mathematics 1m the Staff 
Colleges Sandhurst Seventh Edition Ciown 8vo, ros 6d 


FIRST LESSONS IN THEORETICAL MECHANICS. By the Rev. 


J F TWISDEN, M A, Piofessor of Mathematics, Staff College, Sandhust Thud Edition, 1evised , with 154 Diagrams 
^ Post 8vo, 85 6d 


WINTERS'GEOMETRICAL DRAWING. .Part I., including Prac- 


tical Plaife Geometi y, the Construction of Scales, the Use of the Sector, the Marquois Scales, and the Protractor Eleventh 
Edition, corrected and enlarged — Cro vn 8vo, 3s 6¢ — PART II The Practical Geometry of Planes and Solidsg With nearly 
300 Exercises New Edition, revised and enlarged, Ciown 8vo, 65 6¢ 


A TREATISE ON NAVIGATION, for the Use of Students. With a i 


e Piste showing the Cmve Deviations of H MS Zrrdent, Standard Compass, and a Great Circle Chait on Gnomogic Projec* 
Hoi By JOHN MERRIFIĘLD, LLD, FRAS, FMS, Head Maste: of the Navigation School, Plymouth, Crown 
vo, 5S 
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NOW READY . 


A MANUAL OF ; ` 


PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, BA, F.R.S, 
Editor of the “ Sfournal of the Chemical Society,” Author of “A Dictionary of Chentstry," Gre. 


With Coloured Plate of Spectra, and 150 Wood Engravings 


2 


Ciown 8vo 95, 


*.* This woik, founded on the well-known ** Manual of Chemistry" of the late Piofessor Fownes, 1s intended to offer to t 


Student commencing the study cf Chemistry an outline of the general piinciples of that science, and a history of the more importo 
among the very numerous bodies which Chemical Investigations have made known to us 


Also, by Pror FOWNES and Mr WATTS, 


ORGANIC - CHEMISTRY, or, Chemistry of the Carbon Compounds 


Engiavings Crown &vo, Ios 


Twelfth Edition Wr 


London J & A CHURCHILL, rr, New Burlington Street * 


Super Royal 8va, 540 Pages w th 16 Coloured Plates and Numerous 
Woodcuts — £r is 


FARM INSECTS Being the Natural His- 


tory and Economy of the Insects In,uvtous to the Field Crops of Great 
Britain and Ireland and also these which infest Barns and Grananes, 
with Suggestions for their Destructor By JOHN CURTIS, FLS, 


JOHN VAN VOORST, r, Paternoster Row 





Next Week, Royal 8vo, with Maps and Illustrations Price ass 


JAPAN: - 


Travels and Researches, 


Undertaken at the Cost of the Prusstan Government, 


By Piof J J REIN, of Marburg ° 
Translated from the German 
WORKS BY 
J W. DAWSON, LLD, FRS, FGS 
PRIMITIVE MAN 


FOSSIL MEN aná their MODERN REPRE- 


SENTATIVES an Attempt to Illustrate the Characters and Condition 
of Prehistoric Men in Europe by those of the American Races Second 
Edition Forty four Illustrations 7s 6d 


THE STORY of the EARTH and MAN, 


Seventh Fdition Revised and Enlarged With Illustrations Crown 
8vo 7s 6d 
THE ORIGIN of the WORLD. According 


to Revelation and Science New Edition Third Thousand 7s 62 
“We heartily commend the book to those who are interested 1n this most 


important question Dr Dawson is a man well known 1n the ranks of science 
for great breadth and grasp of knowledge '"—Sfectator 


THIRD EDITION, 2 vols , Royal 8vo 


PHILOSO- 
HY from Thales to the Present Time ‘Translated by GEORGE S 

MORRIS, MA With Additons by the Translator, by NOAH 

PORTER DD,LL D,on Enghsh and American Philosophy , and 

by V B A, Ph D , on Itasan Philosophy 

Royal 


8vo, 18s oe 
Vol II—MODERN PHILOSOPHY Royal 8vo, 21s 


“It combines 1n an unusual degree the three qualities of accuracy, clear- 


ness, and @onciseness, and therefore it 1s pecuharly adapted for the use of 
students, while the copious bibliography renders 1t of value to the scholar 
There 1s so much that is especially excellent in the work that we regard the 
appearance of these two volumes as a boon to English readers ”’—Athenaum 


London "HODDER & STOUGHTON, $7, Paternoster-row., 





Just Published, Price One Shifling 


The RAINBAND: How to*Observe it, ar 
What to Expect fromit ByHUGH ROBERT MILL, B Sc, FC 
With Numerous Illystrations, and a full description of the method 
Rain-predictmg bv^means of the Rainband as observed in Hilge 
smallest-sized Direct-Vision Pocket Spectroscope 

Contents —Introduction—H ow to see the Rainband—What ife Rainb: 
1s—How to use -he Rainband— Graphical Representation of Observation 

Results of Rainband Predicting 


m be had from the Publishez, ADAM HILGER, 204, Stanhope Str 


By LIONEL 8. BEALE, F R S, Profess 


of Medicine in King's College, London 


SLIGHT AILMENTS, their Nature ggd Treatment. 5s 
HOW to WORK with the MICROSCUPE — 100 Plates 


& Sons) 
The MICROSCOPE ın MEDICINE 86 Plates 21:5 
BIOPLASM an Introduction to Medicine and Physiology 6s 62 
PROTOPLASM, or, Matter and Life [A New Edition preparing 
DIAGNOSIS and TREATMENT of URINARY DISEASES 


21; (Ham 


[Preparing 
On LIFE and on VITAL ACTION 5s 
The MYSTERY of LIBE 3s 6d 
LIFE THEORIES ard RELIGIOUS THOUGHT 5s 6d 


The “MACHINERY” of LIFE 2s 
DISEASE GERMS (Soiled Copies only) 8s 6d 
KIDNEY DISEASES, &c [A New Edition preparing 


Lendon J & A CHURCHILL 


R FRIEDLANDER.e& SOHN, 
BERLIN NW, CARLSTRASSE 1 


Natural History and Natural Science Booksellers Established since 1! 
Largest Stock of the who e Literature of Natural History and the 
Exact Sciences 
Apply for Classified Catalogue in 25 parts (each one special departmen 
science), price 6¢ each Just published, Part XXIV, 2, Chemistry. 
pages (about 85o works) . 











A BOOK FOR TEMPERANCE SOCIETIES 
EVERYTHING POSSIBLE TO WILI 


OR, 

THE RESCUE OF A DRUNKARD 
A TALE OF REAL LIFE 

BY, ELLÉN E ELLIS. © 


PRICE 5s 
A Copy of this Work has been $ccepted iby Her Majesty the Queen 
63, FLEET STREET, EC 
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SUBSCRIPTIONS TO “NATURE.” 
d 


$ 
Yearlyg s e 2. 2... 1. 28 0 
Hafykly. . . . . . . .. 14 6 
£ Quarter ea A x vox. X 6 
To the United States, the Continent, and all places 
within t&e Postal Union — 














s d 
Ye&ly .e@ .. .. .... 30 6 
Half-yearly . . . s x ds 15 6 
Quarterly . sS . 8 0 


CHARGES fos ADVERTISEMENTS. 


Three Lines in,Column 25 6d od, per Line after. 
£s 


e d 
One Eighth Page, or Quarter Column . . . . o 18 6 
Quarter Page or Halfa Column 5227525 IIKO 
Half a Page, ora Column. . . . S ris : 850 
Whole Page . . . ... 660 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE * 29, BEDFORD STREET, STRAND, W C 


Biavy ot Societies 
LONDON 


THURSDAY, DECEMBER 13 

Rovar SociETY, at 4 30 —Note on a Series of. Barometrical Disturbances 

which passed over Europe between August 27 and 29, 1883 R H Scott, 
S —Experimental Researches with the Chloride cf Silver Battery 

W De la Rue, F R $, and Dr H Muller, FR S—On the Figure of 
Equilibrium of a Planet of Heterogeneous Density Prof G H Darwin, 
S R S — Note on the Constitution of Chlorophyll” E Schunch, F RS 

MATHEMATICAL Society, at 8 —The Form of Standing Waves on the 

* Surface of Munmng Water Lord Rayleigh, F R S —A Method of finding 
the Plane Sections of a Surface, and some considerations as to its Exten- 
sion to Spac of more thee lhree Dimensicns W J C Sharp —O« a 
Deduction from the Elliptic-Integral Formula y = sm (4 + BHC + ) 
J Gniffiths s 

LONDON INSTITUTION, at 7 —The (Pacers of the Alps Prof G W 
Henslow 

CIETY OF TELEGRAPH ENGINEERS at 8 —Annual Meeting —On an Instru- 
ment for Measuring the Strength of a Magnetic Field —On a Method of 
Calculating the Total Horse-power expended in a Network of Conductors 
(such for instance as a System of Street Mains) J E H Gordon 


FRIDAY, DECEMBER 14 
QUEKETT MICROSCOPICAL Crus, at 8 
ROYAL ASTRONOMICAL SOCIETY, at 8 
. 


SATURDAY DECEMBER 15 
Essex Fiero Crus, at 7 —Fungi and their Spores Arthur Lister, F L S 
—On a Specimen of 4 Whale, Rudolphr’s Rorqual (Balznoptera borealis, 
Lesson ) lately taken the River Crouch, Essex Prof W H Flower, 
R S —Some additional Notes on Essex Watersheds Prof Bo: 
F LS —Natural History Notes R M Christy 


SUNDAY, DECEMBER 16 
Sunpay LECTURE SociETY, at 4—Life and Death of Worlds R A 


Proctor 
MONDAY, DECEMBER 17 
LONDON INSTITUTION, at 5 
SOCIETY OF Arts, at 8 —Scuentific Bases of Cookery W M Wilhams 
INSTITUTE OF ÁCTUARIEs, at 7 —Un the probable Effect of Withdrawals 
on the Rate of Mortality among Assured Lives William Thomas Gray 


TUESDAY, DECEMBER 18 
ZOOLOGICAL SOCIETY at 8 3o —On the Tongue of the Marsupals E B 
Poulton —A Contribution to our Knowledge of Embide, a Family of 
Orthopterous Insects J Wood-Mason —A Monographic Revision of the 
Lucanoid Sub family Odontolabim Dr Franz Leuthner 
STATISTéCAL SOCIETY, at 7 45 
PnRoTOGRAPHIC SOCIETY, at 8 
WEDNESDAY, DECEMBER 19 
GzorocicAL Society, at 8 —On some Remains of Fossil Fishes from tke 
Yorsdale Series Leyburn in Wensleydale J W Davis —Petrological 
Notes on some North-of-England Dykes J J H Teall, M A —Ihe 
Droitwich Brine Springs and Saliferous Marls C Parkinson 
Roya METEOROLOGICAL SOCIETY, at 7 —On the Explanation of certain 
Weather Prognaktücs Hon Ralph Abercromby —Prelimmary Inquiry 
1nto the Causes of the Variations in the Reading of Black-bulb Thermo- 
meters zo vacuo G M Whipple, F R A S —Report on the Phenological 
Observatfons for 883 Rev T A. Preston, MA 
Sociery or Arts, at 8 —Canada and its Products Marquis of Lorne 


THURSDAY, DECEMBER 20 
Roya. SOCIETY, at 4 30 
LINNEAN Soctrty, at 8—Structure Stem Rhynchopetalum montanum 
F O Bower—Glands of Hypericacez J R Greene —Ear-bones of 
Rhytina Alban Doran —Stgrch-grains m Lacteal Cells of Euphorbia 
@ M C Potter —Stipular Glands of Coprosma baueriana Walter Gardner 
CHEMICAL SOCIETY, at 8 —Researchgs on the Constitution of the Gums of 
the Arabın Class C O'Sullivan —On the Decomposition of Ammonia by 
Heat Dr W Ramsay an@Sydney Young —On the Dissociation of the 
Halogen CompouaJs of Selenum Dr W Ramsay and Franklin P 


Evans 
LONDON INSTITUTION, at 7—Whales Prof Flower 
. . 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Frankhn, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all apphances for the protection of every descnption of building from the 

destructive effects of lightning 


NEW ALE. & Co.’ss 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 

Itis sumple m tts application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which msures safety 


in any storm 
R. S. NEWALL & CO., 
130, STRAND, W C , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
e MANUFACTORY—GATESHEAD-ON-TYNE. 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 
Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS 


Large and Complete Stock at Show Rooms and Factories 
COMPLETE JLLUSTRATED CATALOGUES NOW READY 
ELECTRIC SECTION, 72pp PHOTOGRAPHIC, 64pp 
26, LUDGATE HILL, LONDON, EC, also at 
3a and 4, LIITLE BRITAIN, and g KIRBY STREET, EC 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 


. Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C 


`. ©. TISLEY & 


S. 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Shits 30/- each, 
With Adjustable Shits 40/- 4, 
Copy of an Unsoherted Testimomal from 
JOHN SANFORD DYASON, Eso, FR GS, F.R Met S, 
Member of Council of Meteorological Soctety 
BoscoBEL GARDENS, N W , September 19, 1883 
**I HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner '* 


To S. C TISLEY & Co, 


172, BROMPTON Roap, S W 


NON-MAGNETISABLE WATCHES. 


WATCRES which cannot be “ MAGNETISED,” constructed at 
the recommendation of W Crooxss, Esq, F R S , and as exhibited at the 
Electrical Exhibition, Paris 


E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 


e 
Only Addresses —6x, Strand, and 34, Royal Exchange, London 
N B —Watches can be converted to this plan 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones m all Colours 
e Precious Stones valued and bought 


12, FRITH STREET, SOHO, W 
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POPULAR SCIENTIFIC BOOKS, 


By ARABELLA B. BUCKLEY 








“The secret of Miss Buckley’s success as a popular expounder of the 
abstruse results of the highest scientific research 1s her own mastery of the 
processes and results She 1s content with no secondhand khnowledge , she 
has in all cases gone to the fountain head ’’—T aes 


NOW READY 


Crown 8vo, with 77 Illustratiors, cloth gilt, gilt edges, 8s 64, 
cloth plam, 7s 64 , calf, 12s 6d 


THE THIRD EDITION OF 


A SHORT HISTORY OF NATURAL 
SCIENCE, 


And of the Progress of Discovery from the Time of the 
Greeks to the Present Time. 


The New Edition has been carefully brought up to the present state of 
information, especially as regards electricity and biology in which such 
rapid strides are being made, and the final caapter has been m great part 
rewritten 


D 


“The work, though mainly intended for children and y ong persors, may 
be most advantageous'y read by many persons of riper age, and may serve to 
implant in their minds a fuller and clearer conception of ‘the promises, the 
achievements and the claims of Science" A very useful fea.ure of 
Miss Backley's work 1s the bibhographical note placed at the end of each 
chapter, indicating to the student what books to consult in order to fill up the 
outl ne here placed before hur ? — Jous tal of Science 

“Miss Buckley's style 1s ambitiously simple, yet ıt never becomes bald, 
elementary facts and reasonings appear or every page but there 1s never a 
platitude Every page is smooth and deligitful reading yet not even the 
most superficial reader can help being seriously and permanent y interested and 
mstructed by the subject-matter "Lhe range of the sciences touched on 1s 
wide, but a critical eye will look in vain for amy trace of half knowledge or 1m- 
perfect understanding The author has no fear of touching difficult subjects , 
she makes straight for the dangerous places, but she never comes to grief 
This argues a genuine and thorough acauntance with science, wluch the 
critic 1s only too glad to recognise and applaud We knew very few men 
who could have written so charming and so simple ah story as this, ıt has all 
the best properties of a woman’s style On the otker hand, we know still 
tewer women who could have handled matters so manifold and so various, 
with so firm a grasp, and so accurate a touch Jounal of Education 


Fouith Thousand, Post 8vo, with numerous Il.ustratıons, cloth gilt, g1 tedges, 
S . 


WINNERS IN LIFES RACE; 


Or, the Great Backboned Family 


wrt er with such natural $puit and 


** An account of vertebrate animals, 
lteraiy person to natural science "— 


vivacity that 1t might convert even a 
Saturday Review 


“We can conceive rio better gift-book than this volume — Miss Bucxley has 
spared no pains to incorpcrate in her book the latest results of scientific 
research ‘The illustrations in the book deserve the highest praise, they are 
numerous, accurate, and striking "'—Sfecta'er 


—— 


Exghth Tnousand, Post 8vo with upwarés of xoo Illustrations, clo*h gilt, 
gilt edges, 6s 


LIFE AND HER CHILDREN’ 


Ghmpses of Animal Life from the Amoeba to the 
Insects 


“ None will read its introductory chapter without advantage, and few will 
read the volume through without enjoyment Whar constitutes the 
book's chief charm ıs the marvellously simple, yet quite scientific, style 
which runs throughit the food for thought and future stady which it affords 
and the truly philosophic glow which lights up its every page The 
work forms a charming introduction to the study of zoology—the science of 
living things—which, we trust, will find its way mto mary hands "—JNature 

“This bookis a substantial addition to the libary cf every teacher of 
natural science It appears in the guise of a gift-bsok at a festive season of 
the year, butits real value will scarcely be understood until the summer 
studies of the young biologist begin _ It is not merely a Cuty but a pleasure 
to recommerd its attractive and carefully wri ten pages ’—Accetemy 


Fourteenth Thousfihd, Post 8vo, with 74 Illustrations. cloth gilt, gilt 
edges, 6s 


'THE FAIRY-LAND OF SCIENCE. 


“ Her methods of presenting certain facts and phenomena difficult to grasp 
are met original agd strikmg and admira».y calcu'ated to enable the reader 
to realise the truth Phe book abo: rds with beaut fully engraved and 
thoroughly appropriate illustrations, and a together is oue of the most suc- 
cessful attempts we know of to combine the duce with the uż: We are 
sure any of the older children would welcome it as a Chr stmas present, but 
it deserves to take a penpanent place in the literature of got "Tames 
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NOW READY, price 35 62 
ENERGY IN NATURE ‘By Wm, Lant 


CARPENTER, BA, BSc, Fellow of the Chgmcal and Physical ° 

Societies, and of the Society of Chemical Indus , Lecturer for the 

Gilchrist Educational Trust Withggo Illustration 

‘One of the best sustamed efforts to bring this great sunject” b&fore the 

minds of the people, and m co .ecting and publishing these lectures the 
author has done a work which must be regarded as a scieMtific boon 
The book abounds in illustrations and in clear and simple statements "— 
Nature e. e 
CASSELL & COMPANY, Limited, Ludgate Hill London 





NOW READY, price 3s 62 


VIGNETTES FROM INYISIBLE LIFE 
By JOHN BADCOCE With numerous Illustrations specially 
executed for the Work Crown 8vo 


*.* A fascinating introducticn to those mi 
attract ng ever-widening c rcles cf amateurs 
unseen world of natural beauty ave given, 
nature existing in ell hearts 


CASSELL & COMPANY, Limted, Ludgate Hill, London 


. 

oscopic studies wgich are 
ewitching glimpses into the 
awakening the $t love of 





CHRISTMAS AKD NEW YEAR'S GIFTS 
NOTICE a 


6 
A CLASSIFIED CATALOGUE, giving full 
particulars of Messrs CASSELL & COMPANY'S PUBLICATIONS, 
ranging in price from 
SixpF\cE TO TWENTY FIVE GUINEAS, 


will be sent on request Post Free tc any Address Tt will be foand of the 
greatest convenience to those who may be selecting Books for Special 
Reading Educatioral purposes, or Presentation as it contains particulars of. 
Several Hundred Books, so arranged a» to show at a glance the various 
Works in this valuable selection which can be procured at the prices named 
at all Booksellers and at tne Bockstalls 


CASSELL & COMPANY, Limited, Ludgate Hall, London 


_ eee 
BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC) 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writirg becomes a pleasure when this Ink ıs used _It has been adopt.d 
by the principal Banks, Public Offices, and Railway Comrantes througho 
Ireland 

It wres almostinstantly Full Black | Flows easily from the Pen 


Does not corrode Steel Pens Blotting-paper may be apphed at the 
Iscleanly to use, and not hable to Blot moment of writing 


Can be obtained in London, through Messrs BancLAY & Sons, Farring- 
don Street, W Evwarps, Olé Change , F NxwbERY & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 

tationers 


BEWLEY & DRAPER (Limited Dubhn 
LIGHTNING CONDUCTORS. 
SANDERSON & Co. . 


SOLE INVENTORS AND MANUFACTURERS OF 


The PATENT INDESTRUCTIBLE SOLID COPPER TAPE LIGHT 

NING CONDUCTOR ın Continuous Lengths without Joints, as supplied 

and fitted by them to the Royal Courts of Justice, Strand the Royal Mint 

&e Manufacturers of ELECTRIC BELL» BURGLAR and FIRE 
ALARMS, SPEAKING TUBES, &c 


LEADENHALL HOUSE, 
ror, Leadenhall Street, EC. 
GOLD MEDAL, 


2 
FRY S PARIS EXHIBITION 
CO COA In Packets and Tins Pure 


Cocoa only, with the super- 
fluous oil extracted 

“If properly prepared, there 1s no nicer 

or more wholesome preparation of 


cocoa "—Foeod, Water, and Air, EX I RAC ; 


Edited by Dr Hassell e 
J S FRY & SONS, Bristol and: London, 














A CERTAIN 
2 PEST ema REMEDY. 


For BAD BREASTS, OLD WOUNDS, and SORES. If” 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS atd SOLDS; and for 
GOUT, RHEUMATISM, and ail Skin Diseases it 1s unequalled. 
9 
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NOW READY, 12s, DEMY 8vo 


MENTAL EVOLUTION IN ANIMALS. 


By GEORGE J. ROMANES, M.A., LLD., FRS, &c. 
ba ) 4 With a POSTHUMOUS ESSAY ON INSTINCT by 
CHARLES DARWIN, MA, LLD., FRS., &. 
BEGAN PAUL, TRENCH, & CO, 1, PATERNOSTER SQUARE, EC 


EXPIRATION OF PARTNERSHIP. 


MR J C*STEVENS, 38, fing Street, Covent Garden, London, hasieceived Instructions to offer for Sale by Private Contract 
the Business and Stoch, &c , of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, &c , 
carried on under the nante of ALFRED APPS, at 433, Strand, London, «ince 1865, and foi about seven years 1n partnership with 
ALAN CHARLES BAGOT, Fsq. Mr STEVENS 1s authorised to issue Cards to Principals to view the-Stock, &c , on Wednesdays, at 
mam, whenlbarticulass well be given as to the Business transacted, &c. e 


WALL PAPERS FREE FROM ARSENIC. 


Í. ~ WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers., 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic 


Sole Address— i10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be ovtained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Ment, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


BLA RVE VY AND PEAK, 


[By Appointment to the Royal Institution of Great Britatn,) 
SUCCESSORS TO W LADD & CO, 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
i BEAK STREET, REGENT STREET, LONDON, w. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


e ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


. THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, MA, LLD 
Authgr of “The Making of England," &c With Portiait and Maps Demy 8vo 18s, 

“In no part of this volume is there the least falfhg in Mr Green's powers The first chapter, wiitten with 
his dying band,gs as vigorous and full of fire, as clear and firm and graphic, as anything he ever produced 
As to the general story of the conquest itself it has never been so written before In clearness, where the 
elements are so complicated, ın mastery of all the conditions, and perfect acquaintance with all the materials, 1n 
fealistic power and earnest truthfulness, it justifies the author's own estimate of himself—that his powers were now 
only coming to their full strength "— 725/25 

MACMILLAN & CO, LONDON 























LA SEMAINE FRANCAISE: a Weekly On the rst of every Month 
Newspaper and Review in tke French Language Politics, Literature, JO URNAL OF BOTANY, 
Science, Art, Varieties, Notes Price 22 , througn Booksellers, and at BRITISH AND FOREIGN 
te Ra way Bookstalls. Ofires Mice WC Edited by JAurs BRITTEN, F LS Bntish Museum 
LA SEMAINE*FRANCAISE Journal Français pour CONTENTS —Onginal Articles by leading Botanists —Extracts, and 


l'Angleterre. Politique, Littérature, Sciences, Arts, Vaniétes, Nouvelles, Notices of Books and Memoirs —Arucles in Journals —Botamcal News — 
et Notes Un exemplaire par la poste, 24¢ en timbres poste Abonne- 


t fi ar la poste—un an, ros 10d six mois ss 5d Prixed Proceedines of Societies 

ment franco ste— , 

chez tous les libraires et aux gares des chemins de fer On s'abonne Price rs 3e Subscription for One Year, payable m advance, res 
aux bureaux, 441, Strand, Londres, "EC «Ia g F London WEST, NEWMAN, & CO : 54, Hatton Garden, E C. 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
garse ' has been brcught out in London for the benefit of those English NORTH BRITISH AGRICUL TURIST 
readers who may yesh to study contempcrary French frem all points of the only Agricultural Journal in Scotland, circulates extensively among 
ten ae ae of CODE thor ir ia to one particular Gallic print Landowners” Farmers, Resident Agents, and others interested in the 

t cettamlymenits success "— Graphic management of land throughout the Umted Kingdom 
« 

LA SEMAINE FRANCAISE —“Thbe numbers before The AGRICULTURIST :s published every Wedngsday afternoon in 
us are full of good things It will be far better for mcst than any tıme for the evening mails, and contains Reports of all the principal British 
cne of the best papers published in Paris itself We are much pleased | and Irish Markets of the week 
with the character of 1t, and believe ıt will be highly valued m all these | “"Theepecial atenuoncrlens Agents is directed to the AGRICULTURISY 
many hcuseholds where French is cultivated The printing is very well | 2s one of the best existing Papers for Advertising Farms tobe Let and Estates 





done "—Qmeen for Sale 
TERMS OF SpascripTion — s d Advertisers addressing themselves to Farmers will find the AGRIC@L- 
e Three Months 2 9 TURIST 4 4rst class medium for reaching that Class 

Six n P. ° 5 5 Price 3¢ By post 34d Annual Subscription, payable in advance, 145 
Twelve, z0: 19) Offices—377, High St , Edinburgh, and 145, Queen Victoria St London, 

POO piygble to A Cristin EC 

Publishagg Office, 441, Strand, W C Money Orders payable to Charles Anderson, Jun, Edinburgh 
» e 
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The REMINGTON PERFECTED TYPE-WRITER. 


A machine to supersede the pen for Em It prints several styles of Type, includ- 
manuscript writing, correspondence, &c , SERON 1ng capitals and small letters 

having twice the speed of the pen , 1s al- Type wiitmg 1s inc mparatfly superiore 
ways ready for use, simple 1n construc'10n, to pen-yriting m lfgibihty, accuracy, 

not hable to get out of order, easily under o ipaciiess, and sje, preyenting all 
stood, and any one who can spell can write 
with it It 15 used in Government Offices 












the vexations of 1illeg.ble pen-wiiting 
It saves clerk hire, statnery, aul 















by Merchants, Bankers, Lawyers, Clergy- pm n time, writing much faster than aver- 
men, Doctors, Scientists, &c , &c., &c Re! age penmen, a@d con@nsing matter 
“The total cost of a Type-writer would FS AS to one-half the space occupied by pen- 


Z writing 

It opas a new and wide field of con 
gerial and heglthful labour to men, and 
ROBERT BRUDENELL CARTER, FRCS ER eia lau u Bl especially to educated women. 

HIS GRACE THE LORD ARCHBISHOP OF YOuK writes — ' BISHOPTHORPE, ORK, October 14th, 1882 


se The Machine with which the Archbishop i$ writing has been in constant work for m>re than türee years , has written many thousands of fetters has 
travelled two or three thousand miles, has uevez been out cf order, except from a shightinjury to the rack caused by careless packing fora purug over France 
“Messrs BREMAN & RonznTS ” . 


BEEMAN & ROBERTS, Sole Agents; 6, King Street, Cheapside, London, E.C. 


CHAS. CHURCHILL & CO, ^, 


Importers of American Tools and Machinery, 


21, CROSS STREET, FINSBURY, LONDON, ES. 


Messrs C CHURCHILL & CO are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, I2 
varieties of prepared Fiet Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, 


Planes, &c. 
“HOUSEHOLD ELEGANCIES” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses® 
cheaply and tastefully 300 pp 8vo, Post free, 6s 6d . 


be more than repaid to many authors by 
the saving which it would effect in the gd 
production of even a single volume "— ff 































AMATEUR CATALOGUE, 215 pp (Photolrtho), with 800 Illustrations, sent on receipt of 6d , or 
new and complete Illustrated Catalogue for 1883, 215 pp Ato, sent for 1s wn stamps 
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go 
- SUITABLE FOR ALL 
& PROTECTS From INFEC 


, SHEFFIELD. 










SOUTHWARK, |} 


ONDON 








PRO 








WESLEY COLLEGE, 


ma 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844 ) 
GOVERNOR AND CFAPLAIN Rev W H -DALLINGER, F.R.S, &c, &c 
HEAD MASTER H M SHERA; pose] , M.A, LLD 
SECOND MASTER C J. SCOTT, Esq, B Ay, olar and Prizeman (Camb) e 
First MATHEMATICAL MASTER — ¢ THOS H MILLER, Esq, B A. (Camb ) 
And TWENTY ASSISTANT MASTERS gud PROFESSORS e 


in addition to GJassical, Mathematical, English, and Commercial Subjects-BEOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Emope, Hebrew, and Syriac, Vocal and Instiumental Music, and Drawing are taught by Accomplished 
Professors 
*The Rev. W. H. DALLINGER, F RS , has undertaken the PROFESSORSHIP of NATURAL SCIENCE, and gives 
Weekly Lectures and Class Instruction m PRACTICAL ZOOLOGY, BOTANY, &c 
CHEMISTRY 1s taught by R W LANCASTER, Eso, B A (rst Class Nat Science), Christ Cherch, Oxford PHYSICS is 
taught by A. H. ALLEN, Esq, F.C S SCHOLARSHIPS are AWARDED worth, in, the aggregate, 300/ a year. 2: 
The JUNIOR SCHOOL, conducted ın a separate part of the Building, 1s in excellent efficiency. 
The COLLEGE reopens on THURSDAY, JANUARY 17, 1884 ° 
PROSRECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER 


Pnnted by R Cray, Sons, AND TAYLOR, at 7 and 8 Bread Street Hill, Queen Victoria Street, ın the City of London, and published by 
3 MACMILLAN AND Co , at the Office, 29 and 30, Bedford Street, Covent Garden —Tud&spay, December 13, 7883 
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e. 2: i I 
8^ WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To tie solid grund 
: Of Nature trusts the mind wich builds Sor aye ""—WorvdsworTH 








No. 738, Voi? 29] 


THURSDAY, DECEMBER 20, 1883 


[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office] 


F. E. BECKER & CO, 


MANUFACTURERS AND IMPORTERS OF 
SHEMIGAL, ELECTRICAL, & SCIENTIFIC APPARATUS, 


Pure and Commercial Chemicals, 
MICROSCOPIC REAGENTS & SUNDRIES, 


CHEMICAL BALANCES, SCALES, & WEIGHTS 
Ce 





SOLE AGENTS FOR 
VOSS'S ELECTRICAL MACHINES 
AND 


LAYCELOT’S ACOUSTIC APPARATUS, 


Pi tee Lists 8t free on Applicatian 


` 
F. E. BECKER & CO, 
My MAIDEN LANE, Covent GARDEN, LoNDON, W C. 
IVE IN & WEBB'’S 
M » CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stoc2. 















N SPECIAL 
Se DETAILED LIST 


_—_—__ 
OXFORD STREET, WEST END, AND 
ANSION HOGS® BUILDINGS, CITY, 
LONDON 


NUFACTCRY—The Royal Plate and Cutlery @orks SHEFFIELD 
. 


e 


|THE BEST MAGIC 


{All Rights are Reserved 





LANTERN MADE. 
























































Has a 4-wick Lamp, Double Combination Achromatic Front 
Len es and Rach Adjustment, with Condensing Lenses, 4 inches 
ın diameter Complete in case, £ 3 15s od 
e Illustrated Catalogue of Lanterns, price 6d 


JOEN BROw NING b 
Opt cal and Physical Instrument Maker to H M Government, 
the Royal Observatory, &c ; ex, 

63, STRAND, LONDON, WC 
PRIZE MEDAL, 1862 ESTABLISHED 100 YEARS, 


STANDARD METEOROLOGICAL INSTRUMENTS 


0. 





























yi 

















ng th 
3s 6a 




































































































































































Price 









































































































































































































































Ca > moia d “il 

= el 

2810.9 13233030 «050 N £9 EEE] E 
Im = === 


Ex 


A r) 
$$ 3 












































a 








































































































Ullustrated Price Lists Post Free 






































Negri: & Zambra's Horticultural 
e Self-Registermg Thermometer, 
For Deterpuning the greatest Cold dur 
Night or absence of the Observer 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Hgr MAJESTY THE QUEEN, . 
HOLBORN VIADUCT, 
45, CORNHILL, & 192, REGENT STREET, LONDON, 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy 


Catalogues post free and gratis on application 


NEW EDITION, 1880, NOW’ READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N 


INTERNATIONAL HEALTH 
EXHIBITION, 
LONDON, 1884 


Patron 
HER MOST GRACIOUS MAJESTY THE QUEEN 





President 
HIS ROYAL HIGHNESS THE PRINCE OF WALES, KG 
Chairman —HIS GRACE THE DUKE OF BUCKINGHAM AND 
CHANDOS GCSI 
Vice-Chairman ~SIR JAMES PAGET, Bart, FRS 

Comprising HEALTH m relation to FOOD, DRESS, the DWELLING, 
the SCHOOL, and the WORKSHOP, an3 EDUCATION as fartas relates 
t: Apparatus used in Primary, Technical, and Art Schools e. 

For full Particulars apphcation should be made to the SECRETARY, 
International Health Exhibition, South Kersington, S W 


VICTORIA UNIVERSITY, 


MANCHESTER 


DEGREES IN MEDICINE AND SURGERY 

The Statutes and Regulations corcerning Courses of Study and Examina- 
tions far these Degrees are now published, and can be obtained from the 
University Registrar 

Full particulars as to Degrees m Arts Science, and Law, together witn 
Copies of the Charters, Examination, Papers, &c, will be found m the 
*! Calendar" (price 1s ), published by Messrs Macmillan and Co , London 
and Mr J E Cornish, Piccadilly, Manchester 

A T BENTLEY, MA, Registrar 


UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 


SPECIAL CLASSES for the July Exammaticns are held at ST 
THOMAS’S HOSPITAL MEDICAL SCHOOL, Albert Embankment 
Particulars may be obtained from the Secretary, Mr G RzNDLE 


ROYAL INSTITUTION’ OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W 


CHRISTMAS LECTURES 
Lecture Hour 3 o'clock p m 


PROFESSOR DEWAR MA, FRS, MRI—Six_Eapermenta 
Lectures (adapted to a Juvemle Auditory) on “Alchemy (in relation to 
Modern Science)”, December 27 (THURSDAY), December 29 1883, 
Jaquary I, 3» 5,8, 1884 One Ginea the Course, Children under 16, Half 
a Guinea 

AFTERNOON LECTURES BEFORE EASTER, 1884 
Lecture Hour 3 0 clock pm 

REGINALD STUART POOLE, Esq, LL D , Keeper of Coins, British 
Museum —Two Lectures on ‘‘ The Interest and Usefulness of the Study of 
Coms and Medals”, on TUESDAYS, January 15, 22 Halfa Guinea 

ARCHIBALD GEIKIE Esqg,LLD,FRS_ Director-General of the 
Geological Survey of the United K.ngdom —Five Lectures on ** The Ongin 
ofthe Scenery of the British Isles, on TUESDAYS, January 29 to February 
26  Halfa Guinea 

PROFESSOR JOHN G McKENDRICK, M D,F RS E, Prof Inst 
of Med Univ of Glasgow, Fullenan Prof of Physiology, R I — Five 
Lectures on ** Animal Heat its Origin, D.stributiun, and. Regulation"! , on 
TUESDAYS, March 4 to Aprì ı One Guinea, ncludimg a Course of 
Seven Lectures on Anunal Electricity, after Easter 





x 





ERNST PAUER, Esq, Principal Professor of the Pianoforte at the | 


Royal College of Music —Six Lectures on ‘‘The History and Development 
of the Music for the Pianoforte and its Predecessors the Clavecin Harpsi- 
chord, &c " (with Musical Illustrations on these Instruments), on THURS- 
DAYS, January 17 to February 21 One Gumea 
PROFESSOR TYNDALL, DCL,FRS,MR I —Six Lectures on 
“The Older Electricity its Phenomena and Investigators ", on THURS- 
DAYS, February 28 to April One Guinea 
PROFESSOR HENRY MORLES —Six Lectures on “Life and 
Literature under Charles I ", on SATURDAYS, January 19 to February 
23 One Guinea 
CAPTAIN W DE W ABNEY,RE, FRS, MRI —Six Lectures 
on ‘Photographic Action, considered as the Work “of Radiation", on 
SATURDAYS, March 1 to Aprils One Guinea 
Subscription @o Non-Members) to all the Courses durmg the Season 
Two Guineas ‘Tickets issued datly at the Institution, or sent by Post on 
e receipt of Cheque or Post-Office Order PES 
Members may purchase not less than Three Segi Lecture Tickets 
available for any Lecture for Half a Gumea 
The FRIDAY EVENING MEELINGS will begin on January x8, ^t 
pm, PROFESSOR TYNDALL on * Rambows,” at 9 p m 
SERMET ase eee ee es ee af QS PM 
BOOKS (Second-hand, Miscellaneous), Re- 
mainders, &c —C HERBERT, English and Foreign Bookseller, 6o, 
Goswell Road, London, E C Catalogue free on receipt of Two 
Stamps Lifraries, Old Books, and Parchm@nt purchased 


LIVING SPECIMENS FOR THE MICROSCOPE. - 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 37, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to his Subscribers Argus foliaceus, or Volvox 
globator, with drawing and descripzpn He has alg sent out Raphidiophrys 
elegans, Cordylophora lacustris, Clava squamata&Melicert nngens, Ste- 
pharoceros Eichornn, Plalodina roseola, Brachionus urceolarf, Spongilla 
fluviatilis, &c. e. 


Weekly Announcements wil be made in this place of Organisms T B 
18 supplying 


e 
Specimen Tube, One Shilfing, post-free, 
Twenty-six Tubes tn course of Six Months for Subscription of £x 13, 
or Twelve Tubes for os 6 


Portfolio of Drawings, Nige Parts, ıs each 


"ÉDFORD COLLEGE, LONDON 
; (FOR LADIES), 
t 8 and 94, York PLACE, BAKER STREET, W 


LENT TERM will kegin on THURSDAY, January @, 1884 
Mr PICKERING wil! give 1 Course of Lectures ón Organic Chemustry 
on Saturdays at 1 45 
Hi ALICE GARDNER wul lecture on English, Greek, and Roman 
Isto: 
Mr WOMACK will ccmmence a Course of Lectures in Physics for the 


BSc Exammaton - 

B SHADWELL, Hon Sec 
are Peat i ee ee Este 
WANTED —An Astronomical Secretary, 


who will also be -equred to do a httle work as general Pnvate 
Secretary Must have a good knowledge of Mathematics May be 
required to take Meteorological or Astronomical Observations An 
aequamtance with Shorthand and [German would be an advantage, 
also perhaps with Photography Salary according to attainments — 
Apply to T W Bac«uouse, West Hendon House, Sunderland 


A GOOD MONOCULAR MICROSCOPE, 


by Crouch, nearly new in Mahogany Case, and accessories eemplete 
Three eyepieces, two objectives, 1 and Jg inch Cost £17 105 | Will 
sell for ro —Apply to J H Jannrnes, 42, Kirkgfe, Cockermofith 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 


ALL COLLECTIONS LARGELY IMPROVED 


Special Geological Col ections for Students and Teachers, employes, by all 
Lecturers and Teacher: 1n Great Britain, obtained First CLASS RD at 
Sydney Exhibition 

Collections at £2 25, £1 1s, and ros 6d 

Collections of any magnitude can be arranged, and for any special pur- 
pose See New Lists of Collections, Apparatus, Cabinets, &c , of 


JAMES R GREGORY, 
Geological Museum and Repository, . 
88, CHARLOTTE STREET, FITZROY SQUARE 


MINERALS, ROCK®, FOSSILS. 


COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELSERS AND 
STUDENTS, FROM £2 25 


Catalogue Free . 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street 


SCIENTIFIC PRESENTS. 
NEW LIST of STANDARD COLLECTIONS 


FOR TEACHING ® 


GEOLOGY AND MINERALOGY, 
POST FREE 


THOMAS J. DOWNING, * 
PRACTICAL GEOLOGIST AND MINERALOGIST, 

38, WHISKIN STREET, LONDON, E C (over Quarter of a. Century) 
Collections may be seen and Orders deposited at the 
“EDUCATIONAL SUPPLY ASSOCIATION,942A HoLBORN VIADUCT 
Also at 3s, GREAT R JssELL Street, W C , near the British Museum 
Orders promptly executed through all Ageypies 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite 
Lava, Lipante, Napoleomite. Nephelemte, Obsidian, Perthite, Piknte 
Pitchstone, Porphyry, Phonohte, Quartatte, Rhyolite, Schorhite, Syenite 
Tachyhte, Trachyte, &c, rs 64 afd 2s each Sections of Sedimentar 
Rocks, showing Foramingfera Sponge Structure, Corals, Shells, Xangudis 


&c 
THOMAS D, RUSSELL, f 
48, ESSEX STREET. 6TRÁND, wc f 
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ELECTRIC LAMP—A BROWNING 


ELECTRIC LANTERN, with Battery and Accessories, will be Sold 
by Auction at Messrs Stevéns' Auction Roos, King Street, Covent 
Garden, on &RIDAY, Decemoei 28 


HANDSOME NEW YEAR'S GIFTS. 


LONGFERLOW EMERSON, & WHIITIER ILLUMINATED 
CALENDARS, with Choice Selections for every Day of the Year 

Per post, 2s 859 each, or the three for 7s 62, from W K WILLCOX, 
2, St Bride's Avenuc;;Fleet Street, London 


[ 

VOYAGE ROUND the WORLD A Game 
that combines good amusement with sound instruction Prce 2rs 
Carnage Free. P PURFIELD & Co, St Clement's House, Lombard 
Street, City Press Opinions on Appl&ation 


PROFESSORS of BIOLOGY supplied with 


all Specimens by . 
fe WADE WILTOW Northfield Villas, Leeds 


& PRICE SIXPENCE 
THE SCIENCE MONTHLY 


ILLUSTRATED 


No 3, JANUARY, Now Ready, containing —Earthquakes—Lost Comets 
— Some Account of New Gwnea-—-Is Political Economy a Science ?—Lessons 
from Common Plants—Tge Puna of the Crimea—Extinct Volcanoes of the 
British Isles—Leaders of Science Sir William Thomson (wiih Portra:t)— 
What we see amongst the Stars (wth full-sage Star Maf)—The Present 
Return of Pons’s Comet—Kiling Polyzxa—Hotltzapffel’s Lathes for Ama- 
teurs—The Labrary—Topics of the lime—Table Talk—Summary of News 
—The Observatory—The Laboratory—The Museum—The Workshop— 
Contributors’ Column—Recreative Mathematic-—Chess, &c 


Waith Eighteen Beautiful [liustrations and a Full-page Star Map 
London DAVID BOGUE, 3, St Martin's Place, Trafalgar Square, W C 




















On the zst of every Month 


* JOURNAL OF BOTANY, 
° * BRITISH AND FOREIGN 
Edited by JAMES BRITTEN, F LS, British Museum 
Contants —Onginal Articles@by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Argicles in Joins —Botanrcal News — 
Proceedings of Socteties à 
Prce 1s 34 Subscription for One Year, payable ın advance, 12s 
Logion WEST, NEWMAN, & CO, 54 Hatton Garden, E C 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others mterested in the 
management of land throughout the United Kingdom 
The RICULTURIST 1s published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the week 
The special attention of Land Agents 1s directed to the AGRICULTURIST 
as p of the best existing Pagas for Advertising Farms to be Let and Estates 
for Sale 


e 
Advertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class n@dium for reaching that Class 
Price 3d By post 342 Annual Subscription, payable in advance, 145 
Offices—377, High St , Edinburgh, and 145, Queen Victona St London, 


Money Orders payable to Charles Anderson, Jun , Edinburgh 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Senes Edited by J E Hartinc, F LS, F ZS, Member of the 
British Ornithologists’ Union , contains— 

Onginal Articles by well known naturalists 1n every branch of zoology» 
habits of animals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution and mvgration of British. fresh-water fish, new or 
rare marine fish, loca] equana, British reptiles, British land and fresk- 
water mollus@a with remarks on the haunts and habits of the species, and 
other matters of general interest to those who dehght in natural history 
Reports of the Linnean, Zoological, and Entomological Socteties Reviews 
ofnateral history books Occasional translations from foreign zoological 
journals of mmportant and interesting articles 1n various branches of xoology 
There are occasional woodcuts 

JOHN VAN VOORST, x Paternoster Row 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE 


Price Sixpefice, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W Doucras, R MCLACHLAN, FRS, 
E C Rye FZS, E SAUNDERS, FL S, and H. T STAINTON, FRS 

This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bntish Isles 

Subscrnpton—Six Shillings per Volume, post free 
mepce with the June number ın eacĦ year 

Mls I to VI (strongly bound ın cloth) may be obtuned by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 7s each 
London JOHN VAN VOORST, 1, Paternoster Row 

N B —Communicatioiff &c', should be sent to the Editors at the above 

address 
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DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschntte in den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Natural Science 52 Nos, 16s Speci- 
men Numbers may be had through any Foreign Bookseller 1883 will com- 
mence the XVIth volume 


Berlin DUMMLER, 77, Charlottenstrasse, S W , and all Booksellers 


L'ÉLECTRICITE: 


Chaque Samedi, 16 pages, grand ın 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 


President , 
* A BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MÉRITENS, D MONNIER, D NAPOLI. 
subscription Yearly, 20s , Six Months, 10° 
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LE FEVRE AND CO,, ENGINEERS, 
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Specimen Copy sent post free 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d, througn Booksellers, and at 
the Ratlway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE Journal Frangais pour 
V’Angleterre Politique Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 25d. en timbres poste Abonne- 
ment franco par la poste—un an, ros rod , six mois, 5$ sd Prazd 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441. Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise” has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success "—Graphic 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It will be far better for most than any 
dhe of the best papers published 1n Paris itself We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French 1s cultivated The printing is very well 
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Single copies rs each Registered for transmission abroad 
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A MANUAL OF. * ,° 
PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, BA, 


F.R.S, 


Editor of the “ Fournal of the Chemical Society,” Author of “A Dutwnary of CAemgstryy óc, 


With Ccloured Plate of Spectra, and 150 Wood Engravings 


Crown $vo 9s. 


*,.* This work, founded on tne well-known ** Manual of Chemistry” of the late Professor Fownes, 1s intended to offer to 1 
Student commencing the study of Chemistry an outlme of the general principles of that science, and a history of the more import: 
among the very numerous bodies which Chemical Investizations have made known to us 


Also, by PROF FOWNES and Mr WATTS, 


ORGANIC CHEMISTRY, or, Chemistry of the Carbon Compounds 


Crown 8vo ros 
London ; 


Engravings 


& A CHURCHILL, 11, New Burlington Street 


Twelfth Edition Wi 
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the Business and Stock, &c , of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, & 
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ALAN CHARLES BAGOT, Esq. 


Mr STEVENS ıs authorised to issue Cards to Principals to view the Stock, &c , on Wednesdays, 


II 2 m , when particulars will be given as to the Business transacted, &c 
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Containing a Legitimate Prediction of the Weather, Disasters by Wind 
and Rain, Shipwrecks and River Floods, Prognos ics of the Harvest, 
Havoc by Vermin and Infection, Famires anc Panics, Electrical Dis 
turbances, Calamities by Earthquakes ana Volcanic Eruptions, with much 


that 1s important and curious 
A Record of the Past and Glimpse into the Fu ure, based on 
SOLAR PHYSICS, 
By A H SWINTON, 
Author of *'Insect Variety" , Member of several Learned Societies 
London W H ALLEN & CO, 13, Waterloo Place 








Just Published, Price One Shilling 


The RAINBAND: How to Observe ıt, and 


What to Expect from ıt By HUGH ROBERT MILL, B Sc, F CS 

With Numerous Illustrations, and a full description of the method of 
Rain-predicting by means of the Ramnband as observed in Hilger's 
smallest-sized Direct-Vision Pocket Spectroscope 


Contents —Introduction—H ow to see the Ra ntand—What the Ramband 


is—How to use the Rainband— Graphical Representation of Observations— 
Results of Rainband Predicting 


N a be had from the Publisher, ADAM HILGER, 204, Stanhope Street 





CHRISTMAS AND NEW YEAR’S GIFTS 
Norms 


A CLASSIFIED CATALOGUE. giving full 


particulars of Messrs CASSELL & COMPANY'S PUBLICATIONS, 
ranging in price from 


SIXPFNCE TO TWENTY FIVE GUINEaS, 
It will be found of the 


CASSEL & COMPANY Limi ed, ISagate Hill London 


* Deserves the attention of 4ll who have to teach or learn the element: 
Mechanics An excellent conception ”—Wastminster Review 


Crown 8vo, cloth, 4s 67 e 


THE STUDENTS MECHANICS 


An Introduction to the Stus of Force and Motion. 


By WALTER R BROWNE,MA,MICE,MIME,& 
Late Fellow of Trinity Co'legqg Cambridge 


With Appendix of Examples, Worked and Unworked 


“ The successful prosecution of Mechanics depends mainly on the 
taining a clear and thorough mastery of a few leading principles "—Pefi 

“ Clear in style and practical in method, * The Student's Mechanics 
cordially to be recommended from all points of view Will be of gr 
value to students "—A theneum 

** The merits of the work are especially conspicuous in its clearness : 


brevity '"'— Westm nster Review 

“Yam charmed with the work An admirable supply of a ree 
widespread want "—Rev W B DarLtiNGER, Director of Science Clas: 
Westey Coltege 


Lendon CHARLES GRIFFIN & CO, Exeter Street, Strand 
pac” RRR O Ede dio eir 





Just Published, Post free, Price 61d S 


SUNBEAM TREASURES.—A Descriptic 


of the NATURAL HISTORY and other OBJECTS len? by Lz 
BnassEY to the International Fisheries Exhibition By BRYC 
WRIGHT, FZS, FRGS “All who have read the Voyage 
the Sunbeam’ should procure a copy " William Clowes and So 
Limited, +3, Charing Cross, W C 

Copies cau be~had from BRYCE-WRIGHY, 204, Regent Street, W 


A BOOK FOR 1EMPERANCE SOCIETIES 
EVERYTHING POSSIBLE TO WILL 


OR, 
THE RESCUE OF A DRUNKARD 
A TALE QF REAL LIFE 
BY ELLEN E ELLIS 
PRICE 55 


A Copy of this Work bas been aecepeed Wi Her Majesty the Queen 
63 FLEET STREET, EC 
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Rovar Soci&TY, at 4 30—On a Magnetic Balance, and Experimental Re- 
searches made therewith Prof D E Hughes, FR S —Report on the 
Circumpolar Expedition to Fort Rae Capt H E Dawson —On the 
Changes in the Gland Cells of Dionza muscipula during Secretion W 
@ardiner —On the Continuity of the Protoplasm through the Walls of 

e Vegetable Cells W Gardiner —Note on the Constitution of Chlorophyll 
E Schuncf, F R S —On the Physiology of the Carbohydrates ın the 
Animal System Dr Pavy, FR S 

Linnean Socfkrv, at 8—®tructure Stem Rhynchopetalum montanum 

O Bower—Glands of Hypericacee J R Greene —Ear-bones of 

Rhytna Alban Doran —Starch grams in Lacteal Cells of Euphorbia 
M C Potter —Stipular Glands of Cóprosma baueriana Walter Gardner 

CHEMICAL SOCIETY, at 8 —Researches on the Constitution of the Gums of 

@ the Arabın Class C O'Sullivan —On the Decomposition of Ammonia by 
Heat Dr W Ramsay and Sydney Young —On the Dissociaton of the 
Halogen Compounds of Selenum Dr W Ramsay and Franklin P 

'vans 
LONDON INSTITUTION, at 7—Whales Prof Flower * 


SUNDAY, DECEMBER 23 
Suypay LzcrURE Socrery, at 4—Womar’s Place m Nature Arthur 


1cols 
THURSDAY, DECEMBER 27 
LONDON INSTITUTION, at 7 —Water Prof Armstrong 
Rovar INSTITUTION, @ 3 —Alchemy (in relation to Modern Science) 
e 


Prof Dewar 
FRIDAY, DECEMBER 28 
QurxzTT MicnoSoricAL CLUB, at 8 
SATURDAY, DECEMBER 29 


RoYAL Institution, at 3—Alchemy (in relation to Modern Science) 
Prof Dewar 


LIGHTNING CONDUCTORS. 
SANDERSON & Co, 


SOLE INVENTORS AND MANUFACTURERS OF 
The PATENT INDESTRUCTIBLE SOLID COPPER TAPE LIGHT 
NING CONDUCTOR ın Continuous Lengths without Joints, as supplied 
and fitted by them to the Royal Courts of Justice, Strand, the Royal Mmt 
&c Manufacturers of ELECTRIC BELL» BURGLAR and FIRE 
"ALARMS, SPEAKING TUBES, &c 
e 


LEADENHALL HOUSE, 
tor, Leadenhall Street, E.C. 


Nearly Igeady, Post 8vo, Cloth, pp xu +203 Price ss 


A BIBLIOGRAPHY of ELECTRICITY 
and MAGNETISM, 1860 to 1883 With special reference to Electro- 
technics Compiled by G MAY Index by O Sarre, PhD 

This ıs tne first bibliography ever published of the Electric Sciences from 

1860 to 1883, and all who are interested in the subject will find in ita com- 

plete hst of the works on every branch of Electricity and Magnetism in 

almost every European language 
London TRUBNER & CO, Ludgate Hul 
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R.C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the bofe, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 


12, FRITH STREET, SOHO, W 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all apphances for the protection of every description of building from the 

destructive effects of lightning 


NEW ALL & Co.’sS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 

Itis simple in its application, no Insulators being required, and ıt costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


ın any storm 
R. S. NEWALL & CO, 
130, STRAND, WC , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUPACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74. POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C 


s. o. TISLEY & 


OPTICIANS; 
172, BROMPTON ROAD, SW. 


RAIN-BAND SPECTROSCOPES. 


“With Fixed Shts 30/- each 
With Adjustable Slits 40/- y, 
Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Eso, FRGS,FRMetS, 
Member of Council of Meteorological Society 
s BoscosgL GARDENS, N W , September 19, 1883 
**T wave been working ın the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemm: and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner '* 


To $. C TISLEY & Co. 


172, BROMPTON Roan, S W, 


ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 
Accidents by Land or Water insured against by the RAILWAY PAS 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring agamst Accidents of all kinds Subscnbed Capital, 
£1,000,090  Paid-up Capital and Reserve, £250,000 Moderate Premiums 
Bonus allowed to Insurers after Five Years 
£1,840,000 
HAS BEEN PAID AS COMPENSATION 
Apply to the Clerks at the Railway Stations, the Local Agents or 


8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 
HEAD OFFICE—64, CORNHILL, LONDON. 
2 WILLIAM J VIAN, Secretary 


HOW & CO’ 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 3 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO'S POCKET MICROSCOPE LMP 8 62 
MICRO-PETROLOGY —Sectrons of Pitchstones, Obsudiins, Granites 
Syemtes, Diorites, Gabbros, Dolentes, Basalts, Tachylites, Trachytes 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- e 
stones, &c prices 64 each è 
i JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 
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Frontisprece—* MATTHEW ARNOLD” 
Engraved by O LACOUR, from a Drawing by F SANDYS. 
DARTMOOR AND THE WALKHAM 
By F Potrock With Illustrations by L R O'BRIEN 
THE PIANOFORTE AND ITS PRECURSORS 
By A J Hiexins With Illustuations by E BURNE-JONES, A Morrow, and Miss 
HIFKINS 
FABLES FROM 4ESOP—THE HARES AND THE FROGS ? : 
Translated by ALFRED CALDECOTT, M A  Whth Illustrations By RANDOLPH 
CALDECOIT P e 
THE EMPEROR AND HIS MARSHAL ^ 
By ARCHIBALD Forses With Illustrahons by F ,VILLIERS 
MATTHEW ARNOLD. 
_By HENRY JAMES 
RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NEW 
By ARCHIBALD GEIKIE With Illustrations 
THE ARMOURER’S PRENTICES + 
By CHARLOTTE M* YONGE Chapters VIII, IX, x 
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MACMILLAN & CO, Bedford Street, London e 


MACHEN & CO, Bedford Sues Ten, cn 
SCIENTIFIC WORTH FES5. 
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MICHAEL FARADAY. HERMANN L. F. HELMHOLTZ 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN WILLIAM HARVEY E 
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OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. e 
gc M 


FOURTH EDITION, REVISED . 


A TEXTBOOK OF PHYSIOLOGY. By MICHAEL Foster, M.A., 


t MD,LL.D,FRS, Professor of Physiology in the University of Cambridge With Illustrations, Fourth Edition, 

Revised. Medium 8vo 215. 

e' Dr. Foster has conbmed :n this work the conflicting desiderata im all text-books—comprehensiveness, brevity, and 
clearness . .* After a careful perusal of the entire work we can confidently recommend it both to the student and to #he 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as tlle reasonings are sound, 
whilst the arrangement and the style are alike excellent »—The Lancet . 
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- Messrs. ‘MACMILLAN & 00S NEW BOOKS. 
l ` q9 i A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


*: THE CONQUEST OF ENGLAND. 


: By JOHN RICHARD GREEN, M A, LL.D 
Author of “The Making of England,” &c Wath Portrait and Maps Demy 8vo 18s, 


“In no part of this volume is there the least failing in Mr Green’s powers The first chapter, written with 
his dying hand, ıs as vigorous and full of fire, as clear and firm and graphic, as anything he ever produced 
As to the general story 6f the conquest itself . it has never been so written before In clearness, where the 
elements are so complicated, ın mastery of all the conditions, and perfect acquaintance with all the materials, in 
realistic Power and earifest truthfulness, ıt justifies the author’s own estimate of himself—that his powers were now 
only coming t$ their full strengt »— Times 
THE MAKING OF ENGLAND With Maps HISTORY OF THE ENGLISH PEOPLE In 


8vo 16s e vols 8vo 
A SHORT 'HISTORY OF THE ENGLISH VoL I Early England, 449-1071—Foreign Kings 
PEOPLE With Coloured Maps, Genealogical Tables, I071-I214— The Charter, 1204-1291— The Parliament, 
and Chronol@cal Annals Crown 8vo 8s 6d 95th 1307-1461 With Eight Coloured Maps 8vo 16s 
Thousand Vol II The Monarchy, 1461-1540—The Ref t 
READINGS IN ENGLISH HISTORY Selected 1540-1603 Svo 16s y; 14 54 eformation, 


and Edited by JoHN RICHARD GREEN In Three Parts 
Fcap 8vo Is 6d each Part I From Hengest to Vol III Puritan England, 1603-1660—T he Revolution, 


Cressy Part II From Cressy to Cromwell Part II. 1660-1688. With Four Maps 8vo 16s 
From Cromwell to Balaklava Vol IV The Revolution, 1683-1760— Modein England, 
A SHORT GEOGRAPHY OF THE BRITISH 1760-1815 With Maps and Index 8vo 16; 


SLANDS By JoHN RicHARD GREEN and ALICE y 
TOPFORD Caa With Twenty eight Maps Fcap | ESSAYS OF JOSEPH ADDISON Chosen and 


* $vo 3s 6d Edited by 18mo 4s 6d. [Golden Treasury Serres 
BY FRANCIS GALTON, FRS 


RECORD OF FAMILY FACULTIES, consisting of Tabular Forms 


and Directions for entermg Data, with an Explanatory Preface (also containing an offer of Prizes to the amount of 5001) By 
@ LRANCIS GALTON, FR S, Author of “ Hereditary Gemus,” *' Inquiries 1nto Human Development" qto 25 64 


LIFE-HISTORY ALBUM, containing Tabular Forms and Explanations. 


Prepared by direction of the Collective Investigation Committee of the British Medical Association, and edited by FRANCIS 
GALTON, F R S , Chairman of the Life-History Sub-Committee qto 3s 6d 








NEW BOOK BY HENRY JAMES 


PORTRAITS OF PLACES. By Henry James, Author of “ The 


American,” * The Europeans,” &c — Crown 8vo 7s 6d 
MACMILLAN'S 4: 6d. SERIES —NEW VOLUMES 


FELICITAS. A Tale of the German Migrations a.p. 476. By FELIX 


° DAHN Translated by MACE Crown 8vo_ 4s 67 
CAMPING AMONG CANNIBALS By ALFRED THE MIZ MAZE, OR, THE WINKWORTH 
ST JOHNSTON  Crown8vo 4s 6d PUZZLE A Story ın Letters by Nme Authors Crown 


8vo 4s 6d 





POPULAR EDITION, ONE SHILLING 


MEMOIR OF DANIEL MACMILLAN. By Tuowxas Hvenzs, Q.C. 


Popular Edition Paper Covers Crown 8vo — Is 


HOMES OF THE LONDON POOR. By Ocravra Hinr, Author 


of Our Common Land” (consisting of Articles on Open Spaces and on Wise Charity) New Edition Crown 8vo, 


s sewed Is, 


NEW BOOK OF TRAVEL 


THE HIGH ALPS OF NEW ZEALAND ; or, a Trip to the Glaciers of 


the Antipedes, with an Ascent of Mount Cook By WILLIAM SPOTSWOOD GREEN, M A, Member of the English 
Alpine Club With Maps Crown 8vo 7s 64 
e MACMILLAN’S CLASSICAL LIBRARY*-NEW VOLUME 


PLATO.—PHAEDO. Edited, with Introduction, Notes, apd Appen- 


dices, by R D ARCHER-HIND, M A, Fellow of Trinity College, Cambridge Demy 8vo 8s 6 


AN ELEMENTARY TREATISE ON THE PLANETARY THEORY. 


By the late C H H CHEYNE MA,FRA S Witha Collection of Problems Third Edition Edited by Rev A 


FREEMAN, MA,F RAS R Crown 8vo 7s 6d. x e 
kj e 


° MACMILLAN AND CO, LONDON. 
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CHARLES COPPOCK, 


Late Partner with R. & J. BECK, , $ 
1oo, NEW BOND STREET, LONDON, ÁO 


MICROSCOPES FOR STUDENTS AND D AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects New Preparations of Parasitic 


Diatomacez :4 sz. Marine and Freshwater Alge with Axtheridia and Tetraspores 
. . 


3 ILLUSTRATED CATALOGUE, 2s. e 


100, NEW :OND STREET, LONDON, W. * 
—8&————— 











ms THE! OTTO” GAS ENGINE, zm 


-» 


OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70 */ less than in other 
makes of Gas Engines. 


A few good Second-hand Engines of the Atmospheric 

" Type on Sale cheap, also a few Second-hand 

Ottos, taken in exchange for larger sizes, are 
now on offer 


CROSSLEY BROS, Limited, 


Openshaw, Manchester. 


LONDON OFFICE GLASGOW OFFICE 
24, Poultry, E C 193, Sauchiehall St 


HARVEY AND — EDO XX A XE, 
[By Appointment to the Royal Institution of Great Britain) 
SUCCESSORS TO W LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W 


NEW FORM OF PORTABLE TESTING GALVANOMETER 


ACOUSTIC APPARATUS OF ALL KINDS 
PHILOSOPHICAL APPARATUS OF EVERY- DESCRIPTION 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 











Third Edition, with Numerovs Illustrations and Diagrams, Fcap 8vo qs. 64, 


ELEMENTARY LESSONS 
ELECTRICITY AND MAGNETISM. 


BY SILVANUS P. THOMPSON, E.A, DSc. F.RAS., 


Professor of Experimental Physics in Uve sity C. ollege, Bristol 
MACMILLAN AND CO, LONDON 


[RUSSELLS - SUPPLY A: SINGLE: WAGCh-AG- GRADE: PRICE] [iu s 


-CLOCKS * 
c£ 








E 18 CARAT HALL-MARKED GOLD ALBERTS f uozamansuip EOS PER oZ 
A| S-CARAT HALL-MARKED GOLD ALBERTS) 'SCt¥aco 
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~ ? ** To the solid grotnd 
Of Nature trusts the mind which builds Jor aye "—WORDSWORTH 
No. 739, VQL29] THURSDAY, DECEMBER 27, 1883 [PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 





THE “LOISETTIAN ” f 


INSTANTANEOUS MEMORY! 
» ART of NEVER FORGETTING !! 
. è DISCONTINUITY CURED!!! 
A PHYSIOLOGICAL System, wholly unlike Mnemonics 
——. s 


Dr ANDREW WILSON, F RSE, Editor of Health, says —'' Pro- 
fessor Loisette's System is Physiological and Scientific in the highest 
degree " and after five months acquaintance with the “ Loisettian” 
System, he thus again writes in“ Health,” of September 14, 1883 — 

** PROFESSOR Lotserte’s System or Mevory-TRAINING —In reply to 
numerous correspondents, we beg to state that, from recent facts which have 
come to our knowledge, we are gratified in being able to reindorse al! that 

*we formerly said in favour of this system of deve oping the recollective and 

















analytical powers Tne interest we take in Professor Loisdite's system ıs 
founded on our appreciation. of the literally marvellous results which, not . 





only in our own case, but in that of many others, have been attained under Has a 4-wick Lamp, Double Combination Achromatic Front 
lus metlod of instruction There can be no question of the soundness of Len es and Rack Adjustment, with Condensing Lenses, 4 inches 
2 , 


the principles on which the system 1s founded, and we frankly regard such a 


traning as Mr  Loisette offers as one of the most important educational , 1n diameter Complete im case, £3 I$: od. 





advantages which it has been gur lot to encounter ” Illustrated Catalogue of Lanterns, price 6d 
. ‘| JOEN BROWNING, 
Any Book Mastered ın One Reading, Optical and Physical Instrument Maker to H M. Government, 
Prospectus post-free on application to Professor LOISETTE, the Royal Observatory, &¢, &¢, A 


63, STRAND, LONDON, WC. 


e 37 NEW OXFORD STREET, LONDON PRIZE MEDAL, 1862 


ESTABLISHED 100 YEARS, 








ONE CHESTS 





poemama VV EHEETSS | STANDARD METEOROLOGICAL INSTRUMENTS 
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All Sizes in Stock, | BSE 





ing the greatest Cold duri 


‘illustrated Price Lists Post Free 





































Negrett: & Zambia's Horticultural 
Self-Registering Thermometer, 


Night or absence of the Observer Price 


ol L— i 
SS) ak M SPECIAL | Š 
DETAILED LIST 2 REOR 
oh FREE, prn 
e : : NEGRETTI & ZAMBRA,, “ee 
OXFORD STREET, WEST END, AND Opticians and Scientific Instrument Makers je 
MANSION HOUSE BUILDINGS, CITY, To Her Majesty THE QUEEN, s 


æ CONDON HOLBORN VIADUCT, 


+ gis 
MANUFACTCRY—The Royal Plate and Cutlery Works SHEFFIELD ! 45, CORNHILL, 192, REGENT STREET, LONDON. 
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MICROSCOPES. 


Unequalled by any other Maker at the same Price Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48x, Tollington Road, Holloway, N , Lordon 


INTERNATIONAL HEALTH 
EXHIBITION, 
LONDON, 1884 


Patron, 
HER MOST GRACIOUS MAJESTY THE QUEEN 
President, 

HIS ROYAL HIGHNESS THE PRINCE OF WALES, KG 
Charman —HIS GRACE THE DUKE OF BUCKINGHAM AND 
CHANDOS,GCSI 
Vice-Chairman —SIR JAMES PAGET, Bart, FR S 

Compnsing HEALTH 1n relatior to FOOD, DRESS, ~he DWELLING, 
the SCHOOL, andthe WORKSHOP, and EDUCATION as far as relates 
t» Apparatus used 1n Primary, Technical, ani Art Schools 

For full Particulars application. shoud be made to the SECRETARY, 
International Health Exhibition, South Kensington, S W 





VICTORIA UNIVERSITY, * 


MANCHESTER. 


DEGREES IN MEDICINE AND SURGERY 

The Statutes aud Regulations concerning Courses of Study and Examina- 
tions for these Degrees ate now published, and can be obtamed from the 
Unversity Registrar 

Full particulars as to Degrees in Arts, Science, and Law, together with 
Copies of the Charters, Examinaticn Papers, &c, will be found in the 
“Calendar” (price 15), published by Messrs Macmillan and Co , London 
and Mr J E Cornish, Piccadilly, Mancnester 

A T BENTLEY, M A, Registrar 











LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, IBIRMINGHAM, 
who has last week sent ʻo his subscribers Spongilla fluviatgis, or Hyd 
vulgaris, with drawing and description He hasMlso sent out Piscicola 
geometrica, Argulus foliaceus Rapbadiophrys elegans, Cordylophora lacus- 
tris, Clava squamata, Melicerta ringtns, Stephanocgros Eichornit, Philodini 
roseola, Glass Larva &c "e 

Weekly Announcements will be made in this place of Oyganisms T 3. 
1s supplying 
Specimen Tube, One Shilling, past-free. 
Twenty-six Tubes in course of Six Months. for Subscription of £1 11, 
or Twelve Tubes for 10s 6a 


Portfolio of Drawings, Nine Parts, rs each 


DIAMONDS INé MATRIX 


R C NOCKOLD, D amond and Onental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Buecious Stones in all Colours 
Precious Stones valued and bought 


z2. FRITH STREET SOHO, W& 


MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM" £#2s 
Catalopue Free 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street 











UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 
MEDICINE 


SPECIAL CLASSES for the July Examinations are held at ST 
THOMAS'S HOSPITAL MEDICAL SCHOOL, Albert Embankment 
Particulars may be obtained from the Secretary, Mr G RENDLE 


BEDFORD COLLEGE, LONDON 


(FOR LADIES), 
8 and 9, York Pracz Barer STREET, W 

LENT TERM will begin on THURSDAY, January 17, 1884 

Mr PICKERING will give a Course of Lectures on Organic Chemistry 
on Saturdays at 1 45 
E ed ALICE GARDNER will lecture on English, Greek, and Roman 

1s 

Mr WOMACK will commence a Course of Lectures m Physics for, the 


BSc Examination 
B SHADWELL, Hon Sec 


HANDSOME NEW YEAR’S GIFTS. 
LONGFELLOW EMERSON, & WHITTIER ILLUMINATED 
CALENDARS, with Choice Selections fo- eve-y Day of the Year 
Per post, 2s 82 each, or the three for 7s 62, from W K WILLCOX, 
2, St Bride’s Avenue, Fleet Street, London 


VOYAGE ROUND the WORLD. A Game 
that combines good amusement with sound instruction Price 215 
Carnage Free P PURFIELD & Co, St Clemen:'s House, Lombard 
Street, City Press Opinions on Application 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E WADE WILTON, Northfield Villas, Leeds 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 
ALL COLLECTIONS LARGELY IMPROVED 
Special Geological Collections for Students and Teachers employed by all 
Lecturers and Teachers in Great Britain, cbtained First-class AWARD at 
Sydney Exhibition 
Collections at £2 25, £1 15, aad rcs 67 


Collections of any magnitude can be a-ranged, and for any special pur- 
pose See New Lists of Collections, Apparatus, Cabinets, &c , of 


JAMES R GREGORY, 


Geological Museum and Repository, 
$8 CHARLOTTE STREET, FITZROY SQUARE 


MI&RO-PETROLOGY. 
A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
ies Diorite, Dolente, Elvans Gabbro, Gneiss, Granite, Granulite, 
va, Lapante, Napoleonite. Nephelen.te, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonchte, Quartzite, Rhyolite, Schorlite, Syenite, 
Taghylite, Trachyte, &c., 1s 642. and 2s each Sections of Sedimentary 
Roeks, showin@Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, WC 
e e 

















SCIENTIFIC PRESENTS 
NEW LIST of STANDARD COLLECTIONS 


FOR TEACHING ` 
GEOLOGY AND MINERALOGY,” 
POST FREE 


. 
THOMAS J DOWNING, 
PRACTICAL GEOLOGIST AND MINERALOGIST, 

38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 
Collections may be seen and Orders deposited at the 
“EDUCATIONAL SUPPLY ASSOCIATION,” 42A, Hor BORN Viaigcr, 
Also at 35, GREAT RUSSELL STREET, W C , near the British Museum 
Orders promptly executed through all Agencies 


LLL Orders Prem —= 
NON-MAGNETISABLE WATCHES 


WATCHES wh ch cannot be * MAGN ETISED y" constructed at 
the recommendation of W Crookes, Esq, F R S , and as exhibited at the 
Electrical Exhibition, Paris © 

E DENT & CO. Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 
e Only Adcresses —5r, Strand, and 34, fal Exchange, London 

N.B —Watches can be converted to this plan 


HOW & CO’S® 
Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO'S POCKET MICROSCOPE LAMP, 8s 6d 
MICRO-PETROLOGY —Sections of Pitchstones, Obsidtans, Grarites, 
Syemtes, Diontes, Gabbros, Dolentes, Basalts, lachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, €c prce is 64 each, 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


A ° 

BOOKS (Second-hand, Miscellaneous), Re- 
manders, &c —C HERBERT, English and Foreign Bookseller, 6o, 
Goswell Road, London, E C Catalogue free on receipt of e Two 
Stamps  Libranes, Old Books, and Parchment purchased 








On the ist of every Month, price Sixpence 


THE ENTOMOLOGIST. 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T CARRINGTON, 
Whth the Assistance of e 
FREDERICK Bonp FZS Joun A Powsr, M D 
EpwarpA Frrcu,F LS J Jenner Wam, FL S 
F BucuaNAN WurrE, M D 
Contams Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Histories , occurrence of Rarities, &c , there are Monthly 
Lists of Duphcates and Desiderata 
Numerous WoopcuT ILLUSTRATIONS, to the printing of which espata) 
attention 1s given and ocOasiongl LirHoGRAPHED and Crromo-L ITHO 
GRAPHED PLATES 
SIMPKIN, MARSHALL, & C$ , Stationers’ Hall Court 
. 
a 
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* 
On the rst of every Month 


JOURNAL OF BOTANY, 


BRITIGH AND FOREIGN 
* Edgted by laMEs BRITTEN, F L S , British Museum 
Conrents —OrigmW] Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Socteties 
Price %s 3a  Sulcription for One Year, payable in advance, res 
"d London WEST, NEWMAN, & CO, 54, Hatton Garden, E C. 


NORTH BRITISH AGRICULTURIST, 


the only Agriogltural Jogaal 1n Scotland, circulates extensively among 
Landowners, Farmers, Restdent Agents, and others interested in the 
management of land throughout the United Kirgdom 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and containg Reports of all the principal British 
and Insh Markets of the week B 
Thespecial attention of Land Afents 1s directed to the AGRICULTURIST 
S one of the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertise@#s addressing thenf@lves to Farmers will find the AGRICUL- 
TURIST a first-Qass medium for reaching that Class 
Price 3¢ By st 34d — Annyal Subscription, payable in advance, x4s 
Qfices—377, High $e, Edinburgh , and 145, Queen Victoria St London, 





Money Orders payable to Charles Anderson, Jun , Edinburgh 


THE ZOOLOGIST: 
A MONTHI& MEGAZINE OF NATURAL HISTORY. 
Chird Series Edited by J E Hartinc, FLS, FZS, Member of the 
British Orntthologists’ Union , contams— 

Onginal Articles by well known naturalists 1n every branch of zoology, 
habits of animals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution and migration of British fresh-water fish, new or 
rare "marine fish, Joca! aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles ın various branches of zoology 
Chereare occasional woodcuts 


. JOHN VAN VOORST, 1 Paternoster Row 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W DofGras, R McLacurian, F R.S, 
E C Ryz, FZS, E Saunpers, FL S, and H T. STAINTON, F RS 

s Magaxine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bntish Isles 

Subscrption—Six Shillings per Volume, post free 
mence with he June number 1n each year 
Vols I to VI (strongly bound ın cloth) may be obtuned" by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols gay be had separately or together, at 75 each 
Loudon* JOHN VAN VOORST, x, Paternoster Row 
N B —Communtcations &c , should be sent to the Editors at the above 


address 
JOH. AMBR. BARTH, éditeur, œ 
LEIPZIG, Johannesgasse 34 
"ERIODICA 
Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G WIEDEMANN (seit 1877) Jahrlich 3 Bde oder 12 Hefte 8° M3r 
Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seitr877 von G u E WigpEMANN Jahrlich x2 Hefte. 8° 2716 


Journal fiir praktische Chemie (von 1828 bis 1834 unter dem 
Titel ‘* Journal für techntsche und oconomische Chemie") herausge- 
geben von Erdmann, Schwetgger-Seidel, Marchand, Werther, (bis 
1869) Neue Folge (seit 1870) herausegegeben von H Kose und E v 
Meyer  Jahrlich 2 Bándein22 Heften 8? 22 

Vollstandige Verlagsverzeichnisse werden Jederzeit, auf Verlangen franco 

e xugesandt 


THE “HANSA” 


Published since 1864 im Hamburg, 1s the only independent professional 
paper in Germany dedicated exclusively to Maritime. Objects Essays, 
Critiques, Reviews, Reports, Advertisements — Strict eye kept upon the deve- 
lopment of Maritime Affairs ın every respect Every second Sunday one 
Number in 4to at least, frequent supplements and drawings | Subscription 
at any time, preceding numbers of the year furnished subsequently Price 
tas fortwelve months Advertisements 47. a hne widely spread by this 
paper, considerable abatement for 3, 6, 12 morths’ insertion Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited by 
W v Freedin, MR Hamburg, Alexander Street 8 

A CERTAIN 


- rit H EDU EUNTES gn ES 
HOLLOWAYS “OINTMENT fies 
or BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Nesk afd Chest, it cures SORE 


THROATS, BRONCHITI§, COUGHS and COLDS; and for 
GOUT, RHEUMAPESM, and ail Skin Diseases 1t 13 unequalled, 


The volumes com- 
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16s per Ann, zos Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
aturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Natural Science 52 Nos , 16s Speci- 
men Numbers may be had through any Foreign Bookseller 1883 will com- 
mence the XVIth volume 


Berhn DUMMLER, 77, Charlottenstrasse, S.W , and all Bookseller s 


I'ELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrés de l'électricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 
š À BERTHON, E BOISTEL, F BOREL, 
R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI, 
Subscription Yearly, 205 , Six Months, Yos, 


Agency for England and Colonies— 
LE FEVRE AND CO,, ENGINEERS, 


26, BUDGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review ın the French Language — Pohtics, Literature, 
Science, Art, Varieties, Notes Price 22 , througn Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE. Journal Francais pour 


lAngleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire pax la poste, 237 en timbres poste Abonne- 
ment franco par la poste—un an, ros 10d , six mois, 55 5@ Prix 2d 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441, Strand, Londres, W C 


LA SEMAINE FRANCAISE —'*La Semaine Fran- 


garse” has been brought out ın London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success "—Graphic 


$ 
LA SEMAINE FRANÇAISE —“The numbers before 


us are full of good things It will be far better for most than any 
one of the best papers published 1n Paris itself We are much pleased 

e With the character of it, and believe it will be highly valued in all those 
many households where French 1s cultivated ‘The printing 1s very well 
done "—Qwueen 











TERMS or SUBSCRIPTION — s d 
Three Months 2 9 
1X » 5 5 
Twelve ,, IO ro 
POQ payable to A CRISTIN 
Publishing Office, 441, Strand, W C 
-THE BREWERS' GUARDIAN: 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Socensing, Legal, and Parliamentary Matters 
Rgvigw or THE MALT AND Hor TRADES, AND WINE AND SPIRIT TRADE 
RECoRD 
The Organ of the Country Brewers 
‘The Brewers’ Guardian ”’ 1s published on the evenings of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests 
Subscription, 16s 6d per annum, post free, dating from any quarter-day 
Single copies rs each Registered for transmission abroad 
Offices—s, Bond Court, Walbrook, London, E C 


Now ready, Crown 8vo, price ros 62 


ELEMENTARY APPLIED MECHA- 


NICS By THOMAS ALEXANDER, C E , Professor of Engineering 
in the Imperial College of Engineering, Tokei, Japan, and ARTHUR 
WATSON THOMSON, C E , B Sc, Professor of Engineering at the 
Royal College, Cirencester Part II TRANSVERSE STRESS , upwards of 
riso Diagrams and 200 Examples carefully worked oat, new and 
complete method for finding, at every point of a beam, the amount of the 
greatest bending moment and shearing force during the transit of any set 
of loads fixed relatively to one another—e g the wheels of a locomotive 
continuouf beans, &c , &c 
“The student who should carefully read ıt and conscientiously work 
through the examples, would acquire a knowledge, theoretically sound and 
practically useful, of this part of applied mechanics Rauch he could not gan 
with the same labour and in the same time from any other book which has 
been published on the subject "—JNazure b 


MACMILLAN & CO, LONDON 


p "NATURE" SERIES —NEW VOLUME 
The CHEMISTRY of the SE@ONDARY 


BATTERIES of PLANTÉ and FAURE By J H GLADSTONE, 
PhD,FRS, and ALFRED TRIBE, F Inst C, Lecturer on Che 
mistry at Dulwich College Crown 8vo 2s 64 

MACMILLAN & CO, LONDON 
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CARAT GOLD. : 


18 


MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


DIAMONDS. 
SAPPHIRES. ; 








R TS. 
PRA EURES THE ĪNTRODUCER OF 18-CARAT GOLD JEWELLERY, l , CATS&YES.,. 

. BROOCHES. . . 
NECKLACES. BOND STREET, W. RUBIES, 
LOCKETS. | LONDON, CEYLON, JAPAN. | PEARLS. 

NOW READY . ; 


A MANUAL OF it 
PHYSICAL & INORGANIC CHEMIS?RY. 


By HENRY WATTS, BA., F.R.S, 
Editor of the '* Fournal of the Chemical Society,” Author of “A Dichotiäry of Chemstry,? Se. 


With Coloured Plate of Spectra, and 150 Wood Engravings 


Crown8vo. 95. * 5 


*,* This work, founded on the well-known ** Manual of Chemistry” of the late Professor Fownes, 1s intended to offer to the 
Student commencing the study of Chemistry an outline of the general principles of that science, and a history of the more important 
amorg the very numerous bodies which Chemical Investigations have made known to us 


Also, by PRoF FOWNES and Mr WATTS, 





ORGANIC CHEMISTRY, or, Chemistry of the Carbor. Compounds Twelfth Edition With 
Engravings. Crown 8vo, 10s 
London J & A. CHURCHILL, 11, New Burlington Street. 
With numerous Illustrations, Medium 8vo, Price 12s 6a . . 


A TEXT-DBOOK OF: * 


PATHOLOGICAL 


ANATOMY AND, 


PATHOGEN Ei SIS. 


BY ERNST ZIEGLER 


Professor of Pathological Anatomy in the Umversity of Tubingen. 


TRANSLATED AND EDITED BY DONALD MACALISTER, MA, MB, M.R.C.P,, 
Fellow and Medical Lecturer of St John’s College, Cambridge 
PART I—GENERAL PATHOLOGICAL ANATOMY 


MACMILLAN AND CO, LONDON . 





A BOOK FOR TEMPERANCE SOCIETIES 
EVERYTHING POSSIBLE TO WILL ; 


OR, 
THE RESCUE OF A DRUNKARD 
A TALE OF REAL LIFE 
BY ELLEN E ELLIS 


PRICE 5s 
A Copy of this Work has been accepted by Her Majesty the Queen 
A 63, FLEET STREET, EC 


Now Ready, 4to, os 


AN ALMANACK OF THE CHRISTIAN 
ERA 


Containing a Legitimate Predicticn cf the Weather, Disasfers by Wind 
and Rain, Shipwrecks and River Floods, Prognostics of the Harvest, 
Havoc by Vermin and, Infection, Famines and Panics, Electrical Dıs- 
turbances, Calamities b Earthquakes and Volcanic Eruptions, with much 
that 1s important and curious 


4 A Record of the Past and Ghmpse into the Future, based cn 


SOLAR PHYSICS. 
9 ByA H SWINTON, 
Author of *'Insect Variety " , Member of several Learned Soc eties 


London W H ALLEN & CO, 13, Waterloo Place 
. e 


By LIONEL S. BEALE, F R.S., Professor ° 
of Medicine in King's College, London 


SLIGHT AILMENTS, their Nature and Treatment — 5s 

HOW to WORK wuh the MICROSCOPE roo Plates 
cns 

The MICROSCOPE ın MEDICINE 


21s (Harnson 


86 Plates ars 


BIOPLASM an Int oduct on to Medicine and Fhysiology 6s 6d 
PROTOPLASM, or, Matter and Life [A New Tee AME HARTE 
DIAGNOSIS and TREATMENT of URINARY DISEASE 

. [Prefaring 
On LIFE and on VITAL ACTION ss 
The MYSTERY of LIFE 3s éd 
LIFE THEORIES and RELIGIOUS THOUGHT 5: 64 
The “MACHINERY” cf LIF 25 ° 


DISEASE GERMS (Souled Gan: es only ) 8s 6d 
KIDNEY DISEASES, &c [4 New Edition preparing 
London J & A CHURCHILL 
—e 
Just Published, Price One Shilling 


The RAINBAND How to Observéit, and 
What to Eapect from it By HUGH ROBERT MILL, B Sc, FCS 
With Numerous Illustattons, and a full description of the method of 
Rain-predicting by mears of the Ramband as observed im Hilger’s 
smallest-s zed Direct-Vision Pocket Spectroscope 





Con ‘ents —Introduction—How to see the Raintand—What the Rainband 
is—How to use the Rainband—Graphical Representa 10n of Observations-a 
Results of Rainband Predicting 


T be had from tie Publishe-, ADAM HILGER, 204, Stanhope Street 
NW 


Dec. 27, 1883] 
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s d 
Yearly . . ne, .. . .. . 28 0 
. Ha&yealg. . . .. . . .. 14 6 


Quarterly . . .. s 7 6 


To the United States, thefContinent, and all places 
within th Postal Union -— 


. & s d. 
Yearly . p ........3896 
Hal-yeely. æ. . . . . . . I5 6 


Quarterly . . 272.5252. $0 


CHARGES for ADVERTISEMENTS. 


Three Lines ın Colum 2s, 6¢ gd per Line after. 





s d 
One-Eighth Page, or Quarter Column . . . 018 6 
Quarter Page or Half a CBlumn., . .. IIS O 
Half a Page, & a Column sce 350 
Whole Page Mm. . $C RI Geto 6 6 0 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE : £9, BEDFORD STREET, STRAND, W.C. 


OBtavwv of Societies 


LONDON 
THURSDAY, DECEMBER 27 
LONDON INSTITUTION, at 7 — Water Prof Armstrong 
RovAL INSTITUTION, at 3 —Alchemy (in relation to Modern Science) 


Prof Dewar 
FRIDAY DECEMBER 28 
Quzketr Microscoricat CLuB, at 8 
TURDAY, DECEMBER 29 
ROYAL INSTITUTIN, at 3—Alchemy (ın relation to Modern Science) 


Prof 4Dewar 
TUESDAY, JANUARY 1 
Roya INSTITUTION, at 3 —Alchemy (in relation to Modern Science) 


Prof Dewar 
e WEDNESDAY, JANUARY 2 
Society or Arts, at 7 —Crystals and Crystallisation (Juvenile Lecture) 


J M Thomson 
THURSDAY, JANUARY 3 
LONDON INSTITUTION, at 7 — How a Bone is Built’ Dr D MacAlister 
x TS DTUTIGN, at 3 — Alchemy (m relation to Modern Science) 


ewar 
FRIDAY, JANUARY 4 


C Eorocisrs* ASSOCIATION, at 8 
INK KNOWN. 





BEST BLACK 
.DRAPER'S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink is used It has been adopted 
by the principal Banks, PubiyOffices, and Railway Companies throughouy 

Treland 
It wntes almost ustantly Full Black 


Does not corrode Steel Pens Blotting-paper may be applied at the 
Is cleanly to use, and not hableto Blot moment of writing 


Can be obtained in London, through Messrs BARCLAY & Sons, Famng- 
don Street ,W Epwarps, Old Change, F NEWBERY & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 

Stationers 
BEWLEY & DRAPER (Limited), Dubhn 


FRY’S GOLD MEDAL, 


PARIS EXHIBITION, 


C Q C Q à In Packets and Tins Pure 


Cocoa only, with the super- 
a fluous oil extracted 
“ If properly prepared, there 1s no n cer 
or more wholesome preparation of 
cocoa "—Food, Water, and Ar, 
EdPed by Dr Hassall 


J S FRY & SONS, Bristol and London, 


Flows easily from the Pen 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of allapphances for the protection of every description of building from the 

destructive effects of lightning 


NEWALEL & Co.’s 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 

It ıs simple in its application, no Insulators being required, and ıt costs 
only ONE SHILLING per Foot for the standard size, which nsures safety 


in any storm 
R S. NEWALL & CO., 
130, STRAND, W C , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUPACTORY—GATESHEAD-ON-TYNE. 


« SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus 


JOHN J GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C 


s. ©. TISLEY & 


OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Shts 30/- each, 
With Adjustable Shts 40/- ,, 
Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esq, FR GS, F.R Met S, 
Member of Council of Meteorological S ‘octety 


BoscoBEL GARDENS, NW, September x9, 1883 
‘*T HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner " 


7e $. C TISLEY & Co., 


172, BROMPTON Roap, S W 
LIGHTNING CONDUCTORS. 
SANDERSON & Co, 


SOLE INVENTORS AND MANUFACTURERS OF 


The PATENT INDESTRUCTIBLE SOLID COPPER TAPE LIGHT 

NING CONDUCTOR in Continuous Lengths without Joints, as supplied 

and fitted by them to the Royal Courts of Justice, Strand the Royal Mint 

&c Manufacturers of ELECTRIC BELL» BURGLAR and FIRE 
ALARMS, SPEAKING TUBES, &c 


LEADENHALL HOUSE, 
ior, Leadenhall Street, E C. 





^j 





4s, 6d 


; ELEMENTARY LESSONS 
ELECTRICITY AND MAGNETISM, 


" BY SILVANUS P. THOMPSON, B.A, DSc. F.RAS, e . 
$ Rrofessor of Experimental Physics in Umversity College, Bristol 
e MACMILLAN AND CO ; LONDON 
e*t e. e 
e . 
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. EXPIRATION OF PARTNERSHIP. ' . 


MR J C STEVENS, 38, K.ng Street, Covent Garden, London, has received instructions to offer fór Sale by Private Contract 
the Business and Stock, &c , of the well-known Firm of Electncal Engineers and Instrument Makers to (he Gofernment, &¢, 
carried on under the name of ALFRED APPS, at 433, Strand, London, «ince 1865, and for alput seven years in partnership with 
ALAN CHARLES BAGOT, Esq. Mi STEVENS 1s authorised to issue Cards tc Principals to view the Stock, &® , on Wednesdays, at 
11am, when particulars will be given as to tae Business transacted, &c * e. 


WALL PAPERS FREE FROM ARSERNIC. 


3 WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers. 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Gtaranteed Free from Arsenie. 


Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W 
May be obtained of all Decorators Special Prize Medal, Samtary Institute » 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Hgalth Society, 1883 


EA RVE YARD PEATE, 


[By Appointment to the Royal Institution of Great Brwuaim,] 
SUCCESSORS TO W LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREZT, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 
..———— 


SCIENTIFIC WORTHIES. ° 


The following is a list of the Portraits that have appeared in the abote Series, 























MICHAEL FARADAY HERMANN I, F HELMHOLTZ, 
THOMAS HENRY HUXLEY SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY & 
JOHN TYNDALL SIR GEORGE B. AIRY. 

GEORGE GABRIEL STOKES J LOUIS R. AGASSIZ. , 

SIR CHARLES LYELL JRAN BAPTISTE ANDRE DUMAS. d 
SIR CHARLES WHEATSTONE. . RICHARD OWEN. 

SIR WYVILLE THOMSON JAMES CLERK MAXWELL 

ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. . 
ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON ARTHUR CAYLEY 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 58. each, or 
the Set of 22 Portraits tn a Handsome Portfolio jor £5 155 od carriage pate 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and PO O's payable to MACMILLAN & CO., . 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 


NOW READY, No IV JANUARY, Super Royal 8vo, Price SIXPENCE. 


The English Fllustrated Magazine. 


Frontispiece—* MATTHEW ARNOLD” 








Engraved by O LACOUR, from a Drawing by F SANDYS . 
DARTMOOR ÁND THE WALKH AM ° 
By F Pottock With IIlustraticns by L R O'BRIEN 
THE PIANOFORTE AND ITS PRECURSORS P 
WELUSTRRTED By A J Hirxins With Illustrations by E Burne-Jones, A Morrow, and Miss 
; : ram) HIPKINS 
wW 22 a FABLES FROM J4ESOP—THE HARES AND THE FROGS. 
WN eas, Sh Translated by ALFRED CALDECOTT, MA With Illustratiens by RANDOLPH 
PEET NN CALDECOTT 
THE EMPEROR AND HIS MARSHAL e 


By ARCHIBALD FogsEs With Illustrations py F VILLIERS 

MATTHEW ARNOLD 
By HENRY JAMES 

RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NEW. 
By ARCHIBALD GEIKIE. With Illustrations. . 

THE ARMOURER'S PRENTICES e 
By CHARLOTTE M VoNGE Chapters VIII, fX , X. ` 


MACMILLAN & CO, Bedford Street,*Lendop 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































> w . ** To the solud ground 
Of Nature trusts the mind which builds Jor aye” —WORDSWORTH 
No. 740, VA 29] THURSDAY, JAN UARY 3; 1884 [PRICE SIXPENCE 
Registered as a Newspaper at the General Post Office] (All Rights are Reserved 
F. E. BECKER & CO, | Jen Pubishec, 
MANUFACTURERS AND IMPORTERS OF HOW TO USE OUR EYES, 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS, AND 
n - Pure and Commercial Chemicals, HOW TO PRESERVE THE M 
MICROSCOPIC REAGENTS &SUNDRIES, BY THE 
CHEMICAL BALARCES,SCALES, & WEIGHTS AID OF SPECTACLES. 
, SOLE AGENTS FOR j 
VOSS'S ELECTRICAL MACHINES BY JOHN BROW NING, FRA S. 
AND e With TÀnty-seven Illustrations, 
LANCELOT’S ACOUSTIC APPARATUS b 
: Price Is , in cloth, 15 6d 
Price Lists post free on Application CHATTO AND WINDUS, Piccadilly, London, W 
= . And of all Booksellers 
F. ES BECKER & CO ; Sent free for 15 or 1s 6d by the Author, 


34, MAIDEN LANE, COVENT GARDEN, Lonpon, WC JOHN BROWNING, 63, Strand 


MAPPIN & WEEBP’S STANDARD METEOROLOGICAL INSTRUMENTS 
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| — PS 

AN SS Y SPECIAL 3 3 ER 

= AN DETAILED LIS1 Re 

e FREE 
——À NEGRETTI & ZAMBRA, s 
OXFORD STREET, WEST END, AND Opticians and Scientific Instrument Makers 
SE BUILDINGS, CITY, To Her Majesty THE QUEEN, 
MANSION FO LONDON 1 HOLBORN VIADUCT, 


MANUFACTORY —The Royal Plate and Cutlery Works SHEFFIELD ' 45, CORNHIL&, & 122, REGENT S¥REET, LONDON 
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MICROSCOPIC OBJECTS LIVING SPECIMENS FOR THE MICROSCOPE. 


Of superlative perfection, illustrating Histology and every branch of 











Microscopy GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
Catalogues post free and gratis on application THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
agues post f Er th who has last week sent to his subscribers the Fairy Shrimp, Chirocephalus 
N EW EDITI ON 1 880 N OW READY diaphanus, or Branchipus stagnalis, with sketch and d@crptio® He has ** 
J J , also sent out Volvox globator, Diaptomus castor, Canthocamptus minutus, 
EDMUND WHEELER, 48y, Tollington Road, Holloway, London, N Chydorus sphzricus, Glass Larva. Spdhgilla fluviatilis, Cordylophora lacus- 
tris, Melicerta ningens, &c e "e. 
BEDFORD COLLE GE LON DON Weekly Announcements will be made :n this place of Organisms T B 
(FOR LADIES) : 1s supplying * - 
8 and 9, Yor PLACE, Barer Srreer, W Specimen Tube, One Shilling, post-free. 
LENT TERM will begm on THURSDAY, January 17 Twenty-six Tubes in course of Six Months fof S: ubscriflion of £1 15, 
Mr PICKERING will give a Course of Lectures on Organic Chemistry or Twelve Tubes for 10s 6d 
on Saturdays at 1 45 Portfolio of Drawings, Nine Parts, ıs each 
Miss ALICE GARDNER will lecture English, Greek, and Roman 
History Menit ad PROFESSORS of BIOLOGY supplied with 
Mr WOMACK will commence a Course of Lectures in Physics for the all Specimens by e 
B Sc Examination E WADE WILTON Northfield Villas, Leeds 








B SHADWELL, Hon Sec MICR PET IL O Y 
PRELIMINARY SCIENTIFIC (M B.) A large series L Rock PEA ee ee dc Basalt, 


EXAMINATION. . D. Diorite, Dolente, Elana, Gabbro, Gaien GrBinte, Granulite, 
UNIVERSIIY OF LONDON e| Lava, Lipante, Napoleomte. NephJlentte, sidi erthite, Pikrite, 
Instruction 1s aen in all the subjects cf "His above Exammaton at | Pitchstone, Porphyry, Phonchte, Quartmte, Rhyohte, Schorhte, Syentte, 


GUY'S HOSPITAL during the Winter and Summer Sessions The Class | Tachyhte, Trachyte, &c, 1s 62 and zs each Sectiogs of Sedimentary 
1s not confined to Students of the Hospital For further particulars apply to Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidue, 








the Dean, Guy's Hospital, Southwark, S E &c THOMAS D. RUSSELI, m 
OWENS COLLEGE, MANCHESTER. 48, ESSEX STREET. STRAND, WC 
Th LEER eo Monde His iu fen RA MINERALS, ROCKS, FOSSILS. 


Candidates must not be under fourteen years of age, anc those under COLLECTIONS OF MINERALS AND METALS, 


sixteen w Il be required to present themselves on January 8,at 1030 am, 


for Examination in English, Anthmetic, and Latin x SUITABLE FOR TRAVELLERS AND 
sf Many cf the Classes provide Pieparation in the Sub,ects of the following STUDENTS, FROM £2 25 
xaminations — 
Victora aire, SAY Intermediate (jan Toal ot tae Catalogue Free 
tions for Degrees in Arts, Science, aid Laws (June and October 
Ditto —Entrance Arts Examination fcr Medical Degrees (June and SAMUEL HENSON, - 
ssi. of London —Matniculation Examination (June), and for 277 STRAND, LONDON, . 
n— culation Ex. and fo . 
= Wis Stay 2 Arts ang a uc July ana October) zu : & Opposite Norfolk Steet 
urther particulars w1 e found in the Prospectus of the Arts, &c, e 
Department, which will be forwarded on Applicaton HOW & CO’S 
a ee . « © 
OWENS COLLEGE. Geological Transparencies for the Lantern. 
DEPARTMENT FOR WOMEN Descriptive Catalogue on Application 
(223, Brunswick Street) WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS e 
The LENT TERM BEGINS on MONDAY, January 14 AND MINERALS 
Students will be admitted on that day between the hours of roa m and HOW & CO'S POCKET MICROSCOPE LAMP 8s 6d 


2pm Prospectuses of the Department will be forwarded on application MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, ° 
J HOLME NICHOLSON, Registrar Syemtes, Diorite’, Gabbros, Dolerites, Basalts, lachylites, Trachytes, 
Andesites, Porphynites, Rhyolites, Lavas, Ashes, Gneiss Schists, Lime- 


GROSVENOR SCHOOL OF ARTS, stones, &c price rs 6d each 


16 and 17, NORTH AUDLEY STREET, W JAMES HOW & CO, 73, FARRINGDON STREET, Lonpon * 
Patrons —His Grace the Duke or WESTMINSTER and Royal Academicians 


" Za 
‘Lhe Ladies" Classes for the study of tke Life-Model, Antique, Flower- > 2 , 
painting from Nature, Landscape, &c , will be reopened JANUARY 8, v 
1884 For further particulars address Miss DicBv WILLIAMS (Principal) 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes 


MINERALOGY, GEOLOGY, AND REVUE HEBDOMADAIRE, 











PETROLOGY. Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
ALL COLLECTIONS LARGELY IMPROVED ax courant de toutes les expositions électriques, et de tous les * 

É Special Geological Collecnous = Soent and Ta employed by all progrès de Pélectricité 

t 8 in Great Britain, cbtame: IRST CL. A t oi 
Sydney Exmbition — o E st cass Award at | Comité de Rédaction, ARMENGAUD JEUNE, 

Sede at £225, b1 um and ios 67 Tadi 1 Président , 

ollect ons t b , z V 
oce oY maf liecnons, Apparatie, Cabinets, Rr o af A BERTHON, E BOISTEL, F BOREL, 
Geological Museum and Repository, i A de MERITENS, D MONNIER, D NAPOLI 
88, CHARLOTIE STREET, FITZROY SQUARE Subscription Yearly, 20s , Sex Months, 10%, 
Col — ° 
SC] ENTIFIC PRESENTS. Agency for England and Colones 


CO, ENGINEERS, 
NEW LIST of STANDARD COLLECTIONS al EET Row, CANNON’ STREET, LONDON. 





FOR TEACHING Spectmen Copy sent post free 
GEOLOGY AND MINE RALOGY, On the rst of every Month, price Sixpence z 
POST FREE THE ENTOMOLOGIST: 
THOMAS J DOWNING, AN ILLUSTRATED JOURNAL OF BRITISHe ENTOMOLOGY 
PRACTICAL GEOLOGIST AND MINERALOGIST, Edited by Jonn T CARRINGTON, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) With the Assistance of ae Bo 
Collection may be seen and Orders deposited at the FREDERICK Born PAS i ee pcd ee 
‘EDUCATIONAL SUPPLY ASSOCIATION,” 42a, HOLBORN VIADUCT, Epwarp A TOM. BucuawAN Wurtz, M D f ` 
Also at 35, GREAT Russe tss W C „nen the British Museu Contams Articles by well-known Entomologists on all Branches of the 


4 Orders promptly executed through all Agencies Science , on Insects injurious or beneficial to Farm or Garden, Notes cn 


Habits, Life-Histories , occurrence of Rarities, &c , there are Monthly 
e DIAMON DS IN MATRIX. Lists of Duphcates and Desiderata . : 
R "C NOCKQLD, Diamond and Oriental Stone Cutter and Dealer, has Numerous WOODCUT ILLUSTRATIONS, to the printing of which especjg! 





on sale Specimens of the above, also Cut Precious Stones in all Colours attention 1s given, and occasional LITHOGRAPYRD and Cunowxo-LirTHO 
Precious Stones valued and bought GRAPHED PLATES * 
12, FRITH STREET, SOHO, W SIMPKIN, MARSHALL, & CO. Stationers’ Hall Court 
e e. * a8 
e ? e 
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Messrs, MACMILLAN & 00/8 NEW BOOKS. 


A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


à - THE CONQUEST OF ENGLAND. 


{By JOHN RICHARD GREEN, MA, LLD 
an 9 Author cof “The Making of England," &c, Wath Portrait and Maps Demy 8vo 185, 


“It @s neaily a year since we had to record the death of one of our most brilliant and promising writers During 
the past twelve months Mi Green's work has received a searching and conscientious criticism on many hands, and 
the result of Phis ciificism has been to assure him a place among historians hkely to be read by posterity No 
previous writing of Mr Gieen's is more characteristic than this passage and some otheis here All is told with 
the brilliant suggestiveness which must be familiar to Mı Gieen'sieaders The book is one which every one should 
read and every one w ill profft by 1eading ”— Saturday Review j 














$ NEW NOVEL BY MRS OLIPHANT 


HESTER: a Story of Contemporary Life. By Mrs. OLIPHANT, 


Authoof wa The Ctiate in Charge,” ** Young Musgrave,” &c $ vols Crown 8vo 315 6d 
*y* This book has not prev 1ol%sly appeared ın serial form 
“The naxative 1s fai supeiio. in mterest to the ordinary run of novels, Thioughout Mrs Oliphant has such a perfect 
comprehension of her chatacters, of what they will and will not do Hei personal scenery 1s as real to the reader as if he stood 


among,the group "— Spectator 
` BY FRANCIS GALTON, FRS 


RECORD OF FAMILY FACULTIES, consisting of Tabular Forms 


and Directions for entering Data, with an Explanatory Preface (also containing an offer of Prises to the amount of 5007) By 
FRANCIS GALTON, FRS, Author of ** Hereditary Genius,” ‘Inquiries into Human Faculty and its Development ” 


4to 2s 6d 
FOR CHILDREN AND ADULTS 


LIFE-HISTORY ALBUM: being a Personal Note Book, combining 


e the chief advantages of a Diary, Photograph Album, a Register of Height, Weight, and other Anthopometrical Observa- 
tions, and a Recoid of Illnesses Containing Tabular Forms, Charts, and Explanations especially designed for popular use 
Prepated by direction of the Collective Investigation Committee of the British Medical Association, and edited by FRANCIS 
GALIO, FRS, Chairman of the Life-History Sub-Committee gto 3s 6a 


$$ 
NEW BOOK BY HENRY JAMES 


PORTRAITS OF’ PLACES. By Henry James, Author of “The 


e American,” “The Euopeans,” & Crown 8vo qs 6d 
NEW BOOK OF TRAVEL 


THE HIGH ALPS OF NEW ZEALAND ; or, a Trip to the Glaciers of 


the Antipodes, with an Ascent of Mount Cook By WILLIAM SPOTSWOOD GREEN, M A, Member of the English 
Alpine Club — With Maps Crown 8vo 6 


Ss 62 
LAND AND ITS RENT. By Francis A. WALKER, Ph.D., LLD., 


President of the Massachusetts Institute of Technology, Author of ‘The Wages Question,” ** Money," ** Money, Trade, 
and Industry,”@*Political Economy " F. cap 8vo wy 64 
THE ENGLISH CITIZEN A Seres of Short Books on his Rights and Responsebrlettes 
Edited by HENRY CRAIK, M.A New Volume 


THE LAND LAWS. By FREDERICK PorLook, Barrister-at-Law, 


MA, Hon LL.D Edn, Corpus Christi Professor of Jurisprudence in the Umversity of Oxford, late Fellow of 
Trinity College, Cambridge. Crown 8vo 3s 64 
“The book as a whole can be spoken of with the heaitiest praise, for its patient collection and clear statement of facts on a 
great and confused subject The excellence of the book as a survey of its subject can hardly be too well spoken of "—Saturday 
Review 


ABSOLUTE ELECTRICAL AND MAGNETIC MEASUREMENTS. 


By ANDREW GRAY  Reprited from NATURE Pott 8vo [Fest ready 
e. MACMILLAN'S CLASSICAL LIBRARY —NEW VOLUME 


PLATO.—PHAEDO. Edited, with Introduction, Notes, and Appen- 
dices, bp R D ARCHER-HIND,M A , Fellow of Trinity College, Cambridge Demy 8vo 8s 64 


AN ELEMENTARY TREATISE ON THE PLAN ETARY THEORY. 


. By the late C H H CHEYNE,MA,FRAS Witha Collection of Problems — Third Editon Edited by Rev A, 
FREEMAN, MA,F RAS Crown 8vo 75 64 


MACMIELAN’S MAGAZINE. No. 291. .J ANUARY. Price 1s. 


CONTENTS OF THE NUMB — 


1 LORD LYNDHURST 5 THE WIZARD'S SON ByMrs @LIPHANT Chaps, 
2 CAMP LIFE ON THE PRAIRIES XLIII —XLV 
3 IN ALSACE-LORRAINE II 6. THE BENGAL INDIGO PLANTER AND HIS 
4. THE LITERATURE OF INTROSPECTION — SYSTEM 
TWO RECENT JOURNALS | 7 REVIEW OF THE MONTH : 
——————— LJ 
E : e * MACMILLAN AND CO, LONDON. $ 
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WESLEY COLLEGE, 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 
Rev W H DALLINGER, F R.S, $c, &c 
H M SHERA, Esg, MA, ID 
C J. SCOTT, Esg, B A, Scholar and Prizeman (Camb } 
TIOS IIUGH MILLER, Esq, B &° (Camb) ° 
And TWENTY ASSISTANT MASTERS 
In addıtıon to Classical, Mathematical, English, and Confuerqal Subjects, 
Modern Languages of Europe, Hebrew, and Syriac, Vocal and Instrumental Music, 
Professors 
The Rev W H DALLINGER, F R S , has undertaken the PROFESSORSHIP of 
PRACTICAL ZOOLOGY, BOTANY, &c 
Esq, B A (ft Class Nat Science), 
SCHOLARSHIPS ae AWARDED worth; in the aggiegate, 309} a year 


GOVERNOR AND CHAPLAIN 
HEAD MASTER 
SECOND MASTEF 
FIRST MATHEMATICAL MASTER 


Weekly Lectures and Class Instruction in 
CHEMISTRY is tauzht by R W LANCASTER, 
taught by A. H ALLEN, Esq, F.C S 


SHEFFIELD. 


and PROFESSORS 4 e 
BIOLOGY, PHYSICS, and CHEMISTRY, the 
and Drawmg are taught by Acco.nphsaed 
. 
NATURAL SCIENCE, an‘ gives 


L4 . 
Christ Church, Oxforif PHYSICS 1 


The JUNIOR SCHOOL, conducted 1u a sepaiate part of the Building, 15 in excellent efficiency 


The COLLEGE reopens on 


THURSDAY, JANUARY 17, 1884 
PROSPECTUSES may be obtained. by Application to the GOVERNOR or 


HEAD MASTER 





EXPIRATION 


MR J C STEVENS, 38, King Street, 
the Business and Stock, &c , of the well-known 


OF PARTNERSHIP. 


Covent Garden, London, has received instructions to offer for Sale by Private Contgact 
Firm of Electrical Engmeers and Instrument Makers to the Govegnment, &c, 
carried on under the name of ALFRED APPS, at 433, Strand, London, since 1865, 


and for about seven years ın partnership with 


ALAN CHARLES BAGOT, Esq Mr STEVENS is authorised to issue Cards to Principal, to view the Stock, &c , on Wednesdays, at 


11am, when particulars will be given as to the Busmess transacted, &c. 


Just Published, Price £2 105 


PHILOSOPHICAL TRANSACTIONS. 


The FELLOWS of the ROYAL SOCIETY are hereby informed that the 
Second Part of the PHILOSOPHICAL TRANSACTIONS Vol 174, fot 
the year 1883, 1s now published, and ready for delivery on application a? 
the Office of the Society m Burlington House, daily, between the hours of 


zo and 
1 WALTER WHITE, 


Burlington House Assistant Secretary, R S 





“ Deserves the attention of all who have to teach or learn the elements of 
Mechanics An excellent conception ”— Westminster Review 


Crown 8vo, cloth, 4s Ed 


THE STUDENTS MECHANICS: 
An Introduction to the Study of Force and Motion. 


By WALTER R BROWNE,MA,MICE,MIME,&c, 
Late Hellow of Trmty Co'lege Cambridge 


With Appendix of Examples, Worked and Unworked 


** Phe successful prosecution of Mechanics depends mainly on the ob- 
taining a clear and thorough mastery of a few leading principles "— Preface 

*t Clear in style and practical m method, ‘The Student's Mechanics’ 1s 
cordially to be recommended from all points of view Will be of great 
value to students "—Atheneum 

“The merits of the work are especially conspicuous in its clearness and 
brevity ”— Westminster Review 

“Tam charmed with the work An admirable supply of a really 
widespread want " —Rev W B DaLLINGER, Direcfor of Science Classes, 
Westey College 


CHARLES GRIFFIN & CO, Exeter Street Strand 


TAKING TIME BY TRANSIT. , 
MANUAL ot the TRANSIT INSTRUMENT as used 


for obtaining Accurgte Time Crown 8o Prce One Shilling 


TRANSIT TABLES for 1884, giving the Transit of 
@wenty Stars for every Evening in the Year l'or popular use Crown 
8vo Pnrcees 62 By LATIMER CLARK, MICE 


* kL &g N SPON, 16, Charuzg Cross, London 


Lzndon 





Just Published, Price One Shilling 


The RAINBAND How to Observe it, and 


What to Expect from ıt By HUGH ROBERT MILL, B Sc, FC S 
With Numeros Illustrations, ard a full description of the method of 
Rain-predicting by means of the Ramband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope 
Contents —Introduction—How to see the Rainband—What the Ra nband 
1s—How to use the Ratnband—Graphical Representation of Observatiochis— 
Results of Rainband Predicting 


To be had fro n the Publisher, ADAM HILGER, 204, Stanhope Street 
NW - PA 





Now Ready, 4to, 6s 
AN ALMANACK OF THE CRISTIAN 
ERA 


Containing a Legttimate Prediction of the Weather, Disasters by Wind 
and Rain, Shipwrecks and River Floods, Prognosucs of the Harvest, 
Havoc by Vermin and Infection, Fa nines and Panics, Electrical Dis- 
turbances, Calamities by Earthquakes and Volcanic Eruptions, with much 
that ıs important and curious 


A Record of the Past and Glimpse mto the Future, based on 
SOLAR PHYSICS, 
By A H SWINTON, 
Author of ‘Insect Variety " , Member of several Learned Socteties 
London W H ALLEN & CO,13, Waterlto Place é 





Ir 8vo, with 23 Woodcut Illustrations, Price 185 


TBE ORIGIN OF CIVILISATION AND 
THE PRIMIIIVECONDITION OF MAN , Mental and Social Con- 
diticn of Savages By Sir JOHN LUBBOCK, Bart, MP,FRS, 
Qc Author of “ Prehistonc Times ” Fourth Edition, with numerous® 


Additions 
London LONGMANS& CO € 


Just Published, Post free, Price 612 e 


SUNBEAM TREASURES —A Description 
of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the International Fishenes Exhibition By BRYCE- 
WRIGHT, FZS, FRGS “All who have read the ‘Voyage of 
the Sunbeam’ should procure a copy " William Clowes and Sons, 





Limited, 3 Charing Cross, W C 
Copies ca: be had from BRYCE-WRISHT, 204, Regent Street, W » 
e e e 
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SUBSCRIPTIONS TO “NATURE” 


s d 
Yearly . . 4... ......280 
. Half yearly. . . . . . . . . 14 6 
Quarterly . . . E i : 7 6 

To the United Statés, the Continent, and all places 
within the Postal®Union — : 

s 

Yearly . a e.’ A wet el ve, 230" 6 
H&lf-yearly? . 2. . . . . . 15 6 
e Quyterly ...% ..... Bo 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 25 6d. 9d, per Line after, 


s d 
One-Eighth Page, or Quarter Cótumn .. 018 6 
Quarter Page or Half a Coiumn . | IIS O 
Half a Page, or a Column. 4350 
Whole Page ee wow cee je 5:0 ,0 90 


e 
Post Office Qrders payable to MACMILLAN & CO, 
OFFICE *29, BEDFORD STREET, STRAND, W C. 


Sar» of Societies 
LONDON 


TIURSDAY, JANUARY 3 

Lowpon INSTITUTION, at 7 - How a Bone is Built 

Sovar InsTITUTION, at 
Prof Dewar 





Dr D MacAlister 
3 —Alchemy (m relation to Modern Science) 


FRIDAY, JANUARY 4 
GEOLBGHTK ASSOCIATION, at 8 —On Fossil Plants John Starkie Gardner, 


SATURDAY, JANUARY 5 
ROYAL Instirution, at 3 —Alchemy (in relation to Modern Science) 


Prof Dewar 
SUNDAY, JANUARY 6 
SUNDAY (TECTURE Society at 4—Muhammedarism Dr Rhys Davids 


MONDAY, Jancary 7 

Rovst GroGrarimcaL SOCIETY, at 8 30 —Recent Explorations im the 
Southern Alps of New Zealand Rev W S Green 

Loron IwsriTU TIN, at 5 —Arcgc Siberia H Seebohm 

SOCIETY or CugMICAL INDUSTRY at 8 

ARISCOTETIAN SOCIETY, at 8 —NAvton’s Universal Spirit and Modern 
Force Charles Bray . 

VICTORIA INSTITUTE, at 8 


TUESDAY, January 8 
Rov. INSTITUTION, at 3—Alchemy (in relation to Modern Science) 
Prof Dewar 
Ani HROVOLOGICAL INSTITUTE, at 8 —On the Ethnology of the Congo and 
South Western Africa H H Johnston e 
Puotocraruic Society at 8 
WEDNESDAY, JANUARY 9 
SociETY,OF ARTS, at7 —Crystals and Crystallisation J M Thomson 
GzoroctCAr SOCIETY, at 8 —On the Volcantc Group of St David's Rev 
Prof J F Blake, M A —On Further Discovene, of Vertebrate Remains 
in the Triassic Strata of the South Coast of Devonshire, between Budleigh 
Salterton and Sidmouth AW® Metcalfe e 
Rovar Microscoricat Society, at 8 


Bgl URSDA F, JANUARY 10 

ROYAL SOCIETY, at 4.30 

MATHEMATICAL SOCIETY, at 8 —On the Induction of Electric Currents in 

eCylindrical and Spherical Conductors Prof H Lamb —Note on an Ex- 

tension of Pascal’s Theorem to Space of Three Dimensions, and on the 
Theory of Screws in Elliptic Space A Buchheim —On (C ontacts and 
Tsolation, a Problem in Permutations H Forte 

Lonvon INSTITUTION, at 7 — Celtic and Roman Britain Alfred Tylor 

SOCIETY or TELEGRAPH ENGINEERS, at 8 —Inaugural Address Prof W G 


Adams, FR S 
FRIDAY, JANUARY 11 
QuEKETT MicnaoscoPICAL CLUB, at 8 





MUSEUMS AND COLLECTORS. 


MR DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c, &c, &c. 





THIS 
A MEDICINE 
Ys a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS A Great PURIFIER of the BLOOD; a 


Poweiful Invigorator of the System, 1n cases of WEAKNESS 
AN® DEBILITY, and 1s anequalled in Female Complaints, 
. e e 





LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Frankln, proves 
conclusively that a Conductor made of Copper ot adequate size is the best 
of allappliances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & CoS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shippirg ın all parts of the world 
with unvarymg success, 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered tc the Public 

It ıs simple in its application, no Insulators be ng required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


1n any storm 
R. S. NEWALL & CO., 
130, STRAND, WC , 36, WATERLOO ROAD, LIVERPOOL, 

68, ANDERSTON QUAY, GLASGOW 

MANUFACTORY—GATESHEAD-ON-TYNE. 
SECOND EDITION, 
j 
>. GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 77 POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPT]\» 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus 


JOHN j. GRIFFIN AND SONS, 22, GARKJCK STR 
LONDON, W.C 


c. T ISLEY & 


OPTICIANS; 


EET, 


S. 


^ 


172, BROMPTON ROAD, S.W. 
RAIN-BAND SPECTROSCOPES. 
With Fixed Shits 30/- each, 

With Adjustable Slits 4of- , 


Copy of an Unsolicrted Testemonial from 


JOHN SANFORD DYASON, Esq, F RGS, F R MetS , 
Member of Council of Meteorological Society 

BoscossL GAkDENS, N W , September 19, 1883 
‘*T HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose m a most 
satisfactory manner ” 


To 8. C TISLEY & Co, 


172, BROMPTON Roap, S W, 
LIGHTNING CONDUCTORS. 
SANDERSON & Co. 


SOLE INVENTORS AND MANUFACTURERS OF 


The PATENT INDESTRUCTIBLE SOLID COPPER TAPE LIGH1 

NING CONDUCTOR in Continuous engths without Joints, as supplied 

and fitted by them to the Royal Courts of Justice, Strand, the Royal Mint 

&c Manufacturers of ELECTRIC BELL» BURGLAR and FIRE 
ALARMS, SPEAKING TUBES, &c 


LEADENHALL HOUSE, 
Ior, Leadenhall Street, E C. 


VOYAGE ROUND the WORLD. A Game 


that combines good amusement with sound instruction Price 21s 
Carriage Free PURFIELD & Co, St Clement’s House, Lombard 
Street, City Press Opinions on Application 


THE “HANSA” 


e 

Published since 1864 in Hamburg, ıs the only independent professiona' 
paper in Germany dedicated exclusively to Mantime Objects Essays, 
Critiques, Reviews, Reports, Advertisements Strict eyetkept upon the deve- 
lopment of Maritime Affairs ın every respect Every second Sunday one 
Number in 4to at least, frequent supplements and drawings Subscription 
at any time preceding numbers of the year “urnished subsequently Prc 

12s fortwelve months Advertisements 47 a lne widely spread by this 
paper, considerable abatement for 3 6, ız months’ insertion Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, a Edited *; 

v FREEDEN M R , Hamburg, Alexander Street 8 
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MANUALS FOR STUDENTS. 
A TREATISE ON CHEMISTRY. By Professors ROSCOE and SCHORLEMMER Vols. I. 


and II —INoRGANIC CHEMIsrRy Vol I—NoN-MxTALLIC ELEMENTS 21s Vol Ii —Mrfars, 2 Parts 185 each., 
Vol III —OrGANIC CHEMISTRY PartI 21s Part II im the Press 
GEGENBAUR’S COMPARATIVE ANATOMY A Translation by F eJ BELL Revised, 
with Preface, by Prof E RAY LANKESTER Illustrated 8vo, 21s. e e es 
A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND ATHOGENESIS By 
Prof, ERNST ZIEGLER Translated and Edited by DONALD MACALISTER, MA, fB,MR cp Illustrated 8vo 
Part I GENERAL PATHOLOGICAL ANATOMY 12s 6d Part II ın the Press k * 
TEXT-BOOK OF PHYSIOLOGY By Prof MICHAEL FosrER, M D,F R. 5 Illustrated 8vo. 2s. 
A TREATISE ON EMBRYOLOGY. By F. M. BALFOUR, FRS Illustyated & 2 Vols. 8vo. 
Vol I 18s Vol IT 21s 3 
THE ELEMENTS OF EMBRYOLOGY By Piof MICHAEL FOSTER, MD,FRS, and the 
late F M BALFOUR, FRS Second Edition, Revised Edited by ADAM SEDGWICK, M A., and WALTER HEAPE, 
Ulustiated Crown Svo Ios 64 * 
A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Proh ARTHUR GAMGEE, 
ERS Illustrated 8yo Vol I 18; o° [Fo] II in the press. 
ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof MICHAEL FOSTER, M Ds FRS, 
and J. N. LANGLEY, BA Fifth Edition e Crown 8vo 6s e . 
A TEXT-BOOK OF GEOLOGY By ARtHIBALD GEIKIE, LL D, F R S. Mfustrated. 28s 
THE FERTILISATION OF FLOWERS. By Prof HERMANN MULLER. Translated and 
d by D'Arcy W. THOMPSON, Jun, BA With a Preface by CHARLES DARWIN, FRS With Illustrations 
edium ðvo 215 . . 
THE STUDENT'S FLORA OF THE BRITISH ISLANDS By Sir J. D. HOOKER, 
KCSI,FRS Globe8vo tos 62 
PHYSIOGRAPHY: an Intioduction to the Study of Nature. By Prof. HUXLEY, PRS. 
With Illustrations, New and Cheaper Edition Ciown 8vo 65 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERCY FARADAY 
FRANKLAND, PhD,BSc,FCS Founded upon “ Leitfaden fur die Agricultur-Chemusche Analyse,” von Dr F 
F Krocxer Crown$vo 75 6d 
ELEMENTARY BIOLOGY, By Piof HUXLEY, PRS, assisted by H. N Martin, MB, 
D.Sc. Crown 8vo, 6s. " 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method By W 
STANLEY JEVONS, LLD,MA,FRS_ Crown 8vo_ 12s 6d. e. . 
GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. LUIGI 
COSSA. Witha Preface by W STANLEY JEVONS, FR S. Crown 8vo 43% 6d. 
STUDIES IN DEDUCTIVE LOGIC By W STANLEY JEVONS, LLD,FRS. Crown 8vo, 6s. 
MANUAL OF POLITICAL ECONOMY. By Right Hon H. FAWCETT, M P, F R.S. Cr. 8vo “12s. 
ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation By E B, 
TYLOR, DC.L, FRS With Numerous Ilushations Crown Bo. 75. 6d 
MARINE SURVEYING an Elementary Treatise on. By Rev. J. L. ROBINSON. Crown 8vo. 7s 6d. 
A MANUAL OF ANCIENT GEOGRAPHY From the German of Dr H. KIEPERT. $45 


ELEMENTARY SCIENCE., 


AGRICULTURE. By HENRY TANNER, F.R.AC. 35 6d. e 
ASTRONOMY ByJ N Lockyer, FR S. With Illustrations, 55. 6d.— Questions, Is 62. 
BOTANY By Prof OLIVER, FR S, F.LS, With Illustrations, 4s 62 e 


CHEMISTRY. By Prof Roscoe, FRS. With Illustrations, 4s 6d 
CHEMICAL PROBLEMS ADAPTED TO THE SAME By Prof THORPE With KEY, 25 
CHEMISTRY Owens College Junior Course of Practical Chemistry By F. Jones Preface 
by Prof ROSCOE 2s 6d 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES 18mo. 35 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., DSc. 4s 62. 
ARITHMETIC OF ELECTRIC LIGHTING. By R E Day, MA Pott 8vo 25 
LOGIC, DEDUCTIVE AND INDUCTIVE. ByW STANLEY JEVONS, F R.S. 35. 6d. 
PHYSIOLOGY. By Prof HUXLEY, PR.S With Illustrations. 4s 6d —Questions, 15. 64. 
POLITICAL ECONOMY FOR BEGINNERS. By M G. FAWCETT With Questions. 25 64. 
PHYSICS By Prof B. STEWART, FRS. With Illustrations 4s 6d —Questions, 25 . 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. ToDHUNTER, M.A,F R.S. Part L— 
PROPERTIES OF SOLID AND FLUID Bopizs 35 6d Part IL. —SoUND, LIGHT, AND HEAT. 3s 6a 
PHYSICAL GEOGRAPHY. By, A. GEIKIE, FR S. Illustrated, 4s. 6d — Qflestions, Is. 62. 
CLASS-BOOK OF GEOGRAPHY. By C.B CLARKE, M A, F GS, F.R.S. WithMaps. 3s. 
SOUND: æ Elementary Treatise on. By Dr. W.H STONE. With Illustrations. 35. 6d. 
STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustrations. 4s. 64. 
NTHE ECONOMICS OF INDUSTRY. By A MARSHALL, M.A., and MARY P. MARSHALL. 25. 6d. 
A SHORT GEOGRAPHY OF THE BRITISH ISLANDS By JoHy RICHARD GREEN and 


ALICE STOPFORD GREEN  WitnMaps 3s 67 
MACMILLAN AND CO, LONDON ° e S 
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HARVEY AND PEAKE, 


[By Appointment to the Royal Tnstitutron of Great Britain,] 
SUCCESSORS TO W. LADD & CO, 


INSTRUMENT MANUFACTURERS 
TREET, REGENT STREET, LONDON, W 


z NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 


* e 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 
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WALL PAPERS FREE FROM ARSENIC. 


WTEELAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS or 


` p ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic 
~~ Sole Address—i10, HIGH STREET, MANCHESTER SQUARE, LONDON, W 


May be obtained of all Decorators 
* Award of Merit, International Medical and Sanitary Congress 


Special Prize Medal, Sanitary Institute 
Silver Medal, National Health Society, 1883 





° NOW READY, No IV JANUARY, Super Royal 8vo, Price SIXPENCE. 
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CALDECOIT 
MATTHEW ARNOLD 
By HENRY JAMES 


By ARCH 
THE ARMO 








By CHARLOTTE M YoNGE 
MACMILLAN & CO, Bedford Street, London 


Frontisplece—* MATTHEW ARNOLD" 
Engraved by O LACOUR, fiom a Drawing by F SANDYS 
DARTMOOR AND THE WALKHAM 
By F Porrock With Illustrations by L R O'BRIEN 
THE PIANOFORTE AND ITS PRECURSORS 
With Illustrations by E Burne-Jones, A Morrow, and Miss 


FABLES FROM ZESOP—THE HARES AND THE FROGS 
Translated by ALFRED CALDECOTT, M.A 


With Illustrations by RANDOLPH 


THE EMPEROR AND HIS MARSHAL 
By ARCHIBALD FORBES 


With Illustrations by F VILLIERS 


RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NEW 
ALD GEIKIE With Illustrations, 
RER’S PRENTJCES 


Chapters VIII , IX , X. 





LA SEMAINE @RANGAISE a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art Varieties, Notes Price 22 , through Booksellers, and at 
the Railway Bookst@@s Office, 441, Strand, W C 

LA SEMAINE FRANCAISE Journal Frangais pour 

» l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 

et Notes Un exemplaire par la poste, 2d en timbres poste Abonne- 
ment franco par la poste—un an, ros rod , ux mois, 55 sd Pria 2d 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441, Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise ” has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success "—Graghic 

LA SEMAINE BRANCAISE —“The numbers before 
us are fullef good things It will be far better for most than any 
one of the best papers published in Paris itself We are much ,@_ased 
with the character of it, and believe 1t will be highly valued in all those 
magy households where French 1s cultivated ‘Lhe printing 1s very well 
done "—Qween 


TERMS OF SUBSCRIPTION — s d 
e Three Months 2 9 
Six n $5. 5 


Twelve e. 
P OO payable to À CrISTIN 
publishing Office, 441, Strand, W C 





On the zst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James BRITTEN, F LS, British Museum 

CowTENTS —Original Articles by leading Botanists — Extracts, and 
Noti@@s of Books and Memorrs —Articles in Journals —Botamcal News — 
Proceedings of Societies . . e 

Price rs 3a Subscription for One Year, payable in advance, 12s 
London WEST, NEWMAN,*& CO, 54, Hatton Garden, E C 
ee 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W Doucras, R McLacunag,F RS 
E C Ryze, FZS, E Saunpzrs, FL S, and H T. Stainton, F R.S 
This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bntish Isles 
Subsenption—Six Shillings per Volume, post free 
mence with the June number in each year 
Vols I to VI (strongly bound m cloth) may be obtuned by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 7s each 
London JOHN VAN VOORST, 1, Paternoster Row 
N B —Communtcations, &c , should be sent to the Editors at the above 
address 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesday afternoon in 
time for the evening mails, and contains Reports of ail the principal British 
and Irish Markets of the week 
The special attention of Land Agents 1s directed to the AGRICULTURIST 
as one of the best egisting Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first class medium for reaching that Class 
Price 34 By post 34d Annual Subscription, payable in advance, r4s 
Offices—377, High St , Edinburgh, and 145, Queen Victoria St London 
C 


e 


The volumes com 





Money Orders payable to Charles Anderson Jun , Edinburgh 
In Crown 8vo, Price 7s 64 


CONIC SECTIONS By Charlee Smitlf, 


M A, Fellow and Tutor of Sidney Sussex College, Cambridge Crow n ® 


8vo 7s 
MACMILLAN & CO, London 
. e 
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- CHARLES COPPOCK, 


Late Partner with R. & J. BHCK,: : 
100, NEW BOND STREET, LONDON; W. 


MICROSCOPES;EOR STUDENTS AND AMATEURS. 





Materials for Preparing, Staining,and Mounting Objects. New Preparations of Parasitic 
' Diatomacez sn s. Marine and Freshwater Algae with Anther:di& and Vetraspores 


, NEW 


ILLUSTRATED CATALOGUE, 2s. 








“Is as nearly tasteless as Cod Liver Oil 
Nx (X can be ?—Laneet 
N No nauseous eructations foliow afte: 
6 


Perfécted” 











BOND STREET, LOND 






"itis Praline "—Medicat Press 
It can be borne and digested by the 


, most delicate , 1s the ONLY OIL which does THE SPECI FIG FOR 
, not “iepeat,” and for these reasons the 

' most efficacious kind in use In capsuled 

bottles only, at 1/4, 2/6, 4/9, and 9/- 


' Sold everywhere In bottles at 2/9, 4/6, and eet 





13 GOLD 
MEDALS. 


to be 20 to 70%, less 
makes of Gas Engines. 


A few good Second-hand Engines of the Atmospheric 
Type on Sale cheap; also à few Second-hand 
Ottos, taken in exchange for larger sizes, are | 


now on offer 


CROSSLEY BROS, Limited, 


Openshaw, Manchester. 
GLASGOW OFFICE 


LONDON OFFICE 
24, Poultry, E C 


MORSON’S 


JE “OTT 


OVER 10,000 DELIVERED. | 
CONSUMPTION of GAS guaranteed 





“8. 
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" GAS ENGINE, s 


than in other 




















































































































193, Sauchiehall St 





* As Wine m Bottles at 3g, ÖS., “ind 9s. , Lozenges, 28. OC 
and 4s 6d ; Globules, Ds. ’8s 6d, and 6s. 6d.; an 
Powder, as *Med.cinal Pepsine,” at W, 6d, and 4s E an 
** Porci,” a more concentrated preparation than the Medicina 


Preparations of at 4s, 6d, each 


The popularity Pepsine has acquired 
as almost a specific for chronic dyspepsia, 
indigestion, &c , 1s due to the fact that 
it 1s the nearest possible production of the 
active principle of the gastric jutve of the 
stomach Unfortunately, like all other 
inventions of a like nature, Pepstne has 
been not slightly discredited by the spu- 
rious manufactures that have been issued 
fionr,time to time , 1t1s therefore neces- 
sary RS a guarantee of its efficacy | to see 
, that each bottle bears the makers’ name, 


L — & SON, 


f SES 


E 





SOLD BY ALL CHEMISTS. 


PEPSINE 


Highly recommended by the 
Medical Profession for 


INDIGESTION. 


a Row, Russell Sq., London 


WATCHES - 


5 M | 
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Fitz CARAT HALL-MARKED GOLD ALBERTS aoi £i ro AY 
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Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill E Victoria Street, in the C.ty of London, and published by 
MACMILLAN AND Co, at the Office, 29 and 30 Redford Street, Coven’ Garden, —THURSDAY, January 3, 1884 
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° "e ** To the solid ground 
p e Of Nature trusts the mnd which builds, for aye "—WORDSWORTH 
= ae e. 
No. 741,*Vor. 29] THURSDAY, JANUARY Io, 1884 [PRICE SIXPENCE 
nac asa Sewspaper at the General Post Office] = [A 1 Rights are Reserved 
- m. 
THE "SCORER" FIELD GLASS. sape" 
Je : P HOW TO USE OUR EYES, 
AND 
HOW TO PRESERVE THEM 
s . BY THE 


AID OF SPECTACLES. 
BY JOHN BROWNING, FRAS, 


Is UNRIVALLED for Value 





With Thuty-seven Illustrations. 


best Dull Leather Case, suit 
As represented by Engraving, 


able for any Climate, 41/ 


sais SiS 
SECOND TO NONE 


JAMES BROWN, 


76, St. Vigeent Street, Glasgow 


Price in Sling Case, 8Bl- , or with 


Price 1s , in cloth, 1s 6g. 


CHATTO AND WINDOUS, Piccadilly, London, W 
And of all Booksellers 


Sent free for 15 or 15 6d by the Author, 
Detaled Price ets of Field Glasses, Magic Lanterns, &vc , oni | 


Application JOHN BROW NING, 63, Strand. 
* STANDARD METEOROLOGICAL INSTRUMENTS | MEAPPIN do WEES 


A ype a CHESTS 
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All Sizes ın Stock. 



































Illustrated Price Lists Post Free 
































Negrett: & Zambra's Horticultural 


Self-Registering Thermometer, 
For Deternuning the poet Cold during th 





Night or absence of the Observer Price 3s 6d 


SPECIAL 
DETAILED LIST 
FREE, n 
NEGRETTI & ZAMBRA, n 
Opticians and Scientific Instrument Makers OXFORD STREET, WEST END, AND 
* To Her Majesty THE QUEEN, MANSION HOUSE BUILDINGS, CI TY. 
HOLBORN *VIÁDUCT, LONDON 
45, CORNHILL, & 1229 REGENT STREET, LONDON | MANUFACTORY—The Royal Plate and Cutlery Works SHEFFIELD — , 
ee e $ è 
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MICROSCOPES 


U tequatled by any other Maker at the same Frice 
should apply to the Manufacturer 


EDMUND WHEELER, 
«Bw, Tolliagton Road Holloway N , London 


VICTORIA UNIVERSITY, 


MANCHESTER 


DEGREFS IN MEDICINE AND SURGERY 

The Statutes avd Regulations concern ng Courses of Study and Examina- 
tions for these Degrees are now published, and can be obtuned from the 
University Registrar 

Full particulis as t». Degrees ir Arts Science, and Law together witn 
Copies of the Charters Examination. Papers &c, will te found in the 
t Calendar” (price rs ) publ shed Ly Messrs Macmillan and Co , London 
and Mr J E Cornish, Piccadilly, Manchester 

A 1 BENTLEY M A, Registrar 


OWENS COLLEGE MANCEHESTER. 


The LENT TERM BEGINS on TUESDAY, January 8 
New Students will be admited cn Monday the 7th, from 11 to 4 
Candidates must not be under ‘rurteen years of age, and those under 
sixteen will be required to present themselves on January 8,at 1030 am, 
for Examination in Fnglsh, Arithmetic, and Latin 
Many cf the Classes provide Preparation n tie Subjects of *h& following 
Examinations — . 
Victoria University —Prelim nary Intermediate and Final. Examina- 
tions for Degrees in Arts Scienze, and I aws (June and October) 
Ditto —Entrance Arts Exatunation for Medica Degrees (June and 
October) 
University of London —Matriculation Examina icn (June), and for 
Degrees in Arts and Sc ence (July and Oct: ber) 
Further particulars will be found in the P-ospectus of the Arts, &c, 
Departmert, which will be forwarded on application 


OWENS COLLEGE 


DEPARTMENI FOR WOMEN 
(223, Biunswick Street) 
The LENT TERM BEGINS cn MONDAY, January 14 
Students wil! be admit ed on -Fat day between the hours of roam and 


2pm  Prospectuses of the Department will be forwarded on appl cation 
J HOLME NICH‘ IL SON, Registrar 


PRELIMINARY SCIENTIFIC (M B.) 


KXAMINATION. 


UNIVERSI1Y OF LONDON 
Tnstruction 1s given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions The Class 
ıs not ccnfined to Students of the Hospital Fer further particulars apply to 
the DEAN. Guy's Hospital. Southwark, S b 


KING'S COLLEGE, LONDON 


LADIES' DEPARTMENT 
5, OBSERVATORY AVENUE CAMPDEN H LL W 
The LEN1 TERM commences on MONDAY, JANUARY ar 
For Prospectuses apply to the SEcRrFTARY at the above addiess 
Ihe Rev Dr WACE D D, PRINCIPAL of KING'S COLLEGE, will 
carry on the Lectures hitherto given by Dr BARRY on Holy Scripture 
and Church History, c: mmencing «n January 21 


ST BARTHOLOMEW’S HOSPITAL 


AND COLLEGE 


CLASSES FOR THE UNIVERSITY OF LONDON —PRELIMIN 
ARY SCIENTIFIC EXAMINATION 

AClassinalthe Subjects (including pract cal work) beg ns on TUES- 
DAY, January x,, atıram It is open to Students not attached to the 
Hospital 

Fee (including all mateiial ) to Students of the Hosp tal, £8 8s , to 
others, 10 ros Fee for a Single Subject, £3 35 

The Class 1s continued up to the L «aminatien in July, and is held by— 

Botany —Rev G Henslo , M A, Lecturer cn Botany to the Hospital 

Chemistry —H E Armstrong, FR S 

Phy ics —F Womack, B Sc. Lond , Demorstrator of Natural Philosophy 
to the Ho rital 

Zoclegy —I W Shore, B Sc, M B Lond ~ 

z For further particulars, applicanon may be made personally or by letter 
to the WARDEN cf the College, The College, St Barholomew's Hospital, 
EC A Handbo k forwarded on applicat on 
FOR 


GEOLOGICAL COLLECTION 
SALE 


This Collection consists cf a very complete series of Fauna and Flora of 
the Carbon fercus Period also type series of the Silurian, Devonian, 
Permian, Lins Chalk Paris Basin Lorden Clay, Red Crag, and Miocene 
systems, all in beautiful order and condit on an excellent series of Land 
and Freshweter Shells and Fauna «f the &stuary of the Clyde of the 
present day «series of type speetmens of Foreign Shell, &ra large series of 
Eggs of Birds of &c.tland, the latter contairing many dupl cates, all num- 
Lered and catalogued, the whole forming 1 highly -a'uable collecti.n for 
educational purro" Is on view in the Chambers ¢* the Subscribers, 150, 
Hope Street, Glasgow, who will rece ve ofters for the same 


WIGHT & FERGUSON, CA 
“WANTED TO PURCHASE, SECOND- 


e HAND, 2 First-class Powell and Lealand's Microscope Please state full 
Particulaf ın detail also lon est. price for Cash, ind wh re the Instru- 
ment can be seen —Address, n first irstance, Mr J B Payne 7, Clare- 
mont Street, Newcastle-or- J yne 


Intendirg Purchasers 























LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to e 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Peghastrum Boryanum, with sketch 
and description, together with Astenonella formosa ard various other 
Diatoms, Infusoria, and Roufers He has als@sent amt Chirocephalts 
diaphanus, Diaptomus castor, Chydorus sphzericus, Volvox globator, Spon- 
gilla fluviatilis, Melicerta mngeng§ Cordylophora lacustris, Rana esculenta, 
Helix pomatia, &c e . 

Weekly Announcements will be mag in this place of Organisms T B 
ts supplying e 


ie 

Specimen Tube, One Shilling, posít-free, 

Twenty-six Tubes zn course of Six Months for Sx@®cription of £1 xs, 
or Twelve Tubes for xos 6d 

Portfolio of Drawings, Nine Parts rs each 


Sales By Auction. 


FRIDAY NEXT, SALE No 6560 


EXTENSIVE AND VALUABLE ROLLECION Of BRITISH 
LEPIDOPTERA 


MR. J.C STEVENS will Selléby Auction, 


at his Great Rooms, 38 King Street, CovenssGarden, on FRIDAY next, 
January rr, at half past 12 precisely, the extensive and valuable Collec- 
tion of Bntisk Lepidoptera formed by E R SuzrPARD, Esq , late of 
Lewisham, Kent, ccmprising named series arranged in three excellent 
Mahogany Cabinets, and fifty-eisht Double Store B aes, containing a 
large number of unarranged and mostl£ unpamed Speciffens im un- 
usually fine condition, and consisting of upwafas (f twenty five thousand 
examples, including many rarities and also numerous species from 
North America, &c 
On view after 2 the Day prior and Morning of Sale, and Catalogues had 


IHE COLLECTION OF SHELLS FORMED BY 
C P GLOYNE, Eso 


MR J. C. STEVENS will Sell by Auction, 


at his Great Rooms, ,8 King Street, Covent Garden, on MONDAY, 
Fy 14, at half past 12 precisely the Collection of Shells formed by 
C P GLoyNz, Esq, ccntumng many rare species of Cc nug, Cypræ a 
Murex Mitra &c, and long se s of vario is genera correctly named 
and w1 h references to original descriptions and figures togeth ér with 
some Minerals and F ossils 

On view after 2 the Saturday prior andestocning of Mle, and C atalogues 

ET 











ELECTRIC LANTERN by BROWNING, 


with all Accessories. to be sold by Messrs >TEVENS, at Fang Street, 
Covent Garden, on FRIDAY, January 18 ® 


METEOROLOGICAL, . 


Owing to Me suppression of the Armagh Station by the Meteorologica 
Council, London Advertiser, who is throughly acquainted with Self 
recording Instruments, would be glad to hear of an opening elsewhere 
Highest lestiromals trom Prof Stokes, F K S, Prof B Stewam F RS 
R H Scott, Esq, F RS, Dr Dreger, &c —Please address Mr STiLLMAN 
CaLL, Armagh 


*AN HONOURS GRADUATE OF THE 


London University, and Author of Research, seeks an Appointment as 
Demonstrator cr Assistant Demonstrator m Cl@muistry —Address “Z ,"" 
NATURE Office 


MR. RICHARD ANDERSON, F.CS," 
AUTHOR OF 
“LIGHTNING CONDUCTORS 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION," 


Makes a Specialty cf Testing the Efficient Action of Lightning Conductors, 
and of givirg Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings 


LEADENHALL HOUSE, t01, LEADENHALL STREET, E C 


DIAMONDS IN MATRIX’ 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones m all Colars 
Precious Stones valued and bought 

FRITH STREET, SOHO, W 


MINERALOGY, GEOLOGY, AND 
PETROLOGY? 


ALL COLLECTIONS LARGELY IMPROYED 


Special Geolog cal Collections for Students and Teachers, employed by all 
Lecturers and Teachers in Great Britain, obtained First CLASS AWARD at 
Sydney Exhibition 
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2| Collecticns at £2 25, 411s, and 105 6d 


Collect cns of any magnitude can be arranged, and for any special pur- 
pose See New Lists of Collecticns, Apparatus, Cabinets, &c , of 


JAMES R GREGORY, 
Geologgcal Museum and Repository, 
88, CHARLOTTE STREET, FIlZROY SQUARE 


Fan. 10, 1884] . 





MINERALS, ROCKS, FOSSILS. 
COLLECTIONS,OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s 


Catalogue Free 





* * © SAMUEL HENSON, 
277, STRAND, LONDON, 
. o Opposite Morfolk Street 
NEV@ LIST (Just eut) 


STANDARD COLLECTIONS AND 


* APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
e POS» FREE 
N B—The above List hag been specially prepared as a Guide for 
SCIENCE TEACHERS and SCHOOLMASIERS of Great Britain 
ft contains most valuable infor mation APPLY EARLY 
e THOMAS J DOWNING, 
. PRACTICAL GEOLOGIST & MINERALOGIST, 
38, WHISKINPSTREET, ISONDON, EC (over Quarter of a Century), 
and through all Agencies 


PROFESSORS of BIOLOGY supplied with 
» Specimens PY, WILTON, Northfield Villas, Leeds 


MIS€RO-PETROLOGY. 


Alarge series of Rock Sections, comprising. Anamesite, Aphte, Basalt, 
Diabase, Dionte, Dolerite, Elvans, Gabbro, Gneis, Granite, Granuhte, 
Lava, Lipante, Napoleonte. Nephelentte, Obsidian, Perthite, Piknte, 
Pitchstone, Porphyry, Phonchte, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachyhte, Trachyte, &c , 1s 6d and 2s each Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidie, 


&c 
THOMAS D RUSSELL, 
48 ESSEX STREET, STRAND, WC 


` NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be “f MAGNETISED,”? constructed at 
the recommengation of W Crooxss, Esq. F R S , and as exhibited at the 
Electrical Exhibition, Paris 9 

€ DENT & CO, Makers ef the Primary Standard 'Timekeeper of the 
Royal Observatory, Greenwich e 

Only Addresses —6r, Strand, and 34, Royal Exchange, London 
N B —Watches can be converted to this plan 


HOW & CO'S 
Geological Transparencies for the Lantern. 


" Descriptive Catalogue on Application 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
s AND MINFRALS 
HOW & CO'S POCKET MICROSCOPE LAMP 8s 64 
MICRO-PETROLOGY —Sections of Pitchstones, Obsid.ans, Granites, 
Syenites, Diorites, Geros, Dolerites, Basalts, lachyltes, Irachytes, 
Andesites, Porphyrites, Rhyohtes, Lavas, Ashes, Gneiss, Schists,eLime- 
stones, &c price 1s 62 each 
JAMES HW & CO, 73, FARRINGDON STKEET, LONDON 


On the rst of every Month, price Sixpence 


THE NTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
FnEDERICK Bonn FZS Joun A Powgr, M D 
Epwarp A Frircu, F L.S J Jenver Wer, FL S 
F Bucnuanan WurrE, M D 
Contains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Histories, occurrence of Rarttes, &c , there are Monthly 
Tists of Duplicates and Desiderata 
Nutherous WooncuT ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LiTHOGRAPHED and Curomo-LiTHo- 
GRAPHED PLATES 
SIMPKIN MARSHALT & CO Stationers’ Hall Court 











NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotlaad, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managemen of land throughout the United Kingdom 
The AGRICULTURIST ıs #ubhshed every Wednesday afternoon in 
time forghe evening mails, and contains Reports of all the principal British 
and Irish Markets of the week 
The special attention of Land Agents ts directed tothe AGRICULTURIST 
as one ok the best existing Papers for Advertising Farms to be Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
JURIST a first class medium for reaching that Class 
Price 3¢ By post 34d _ Annual Subscription, payable in advance, 145 
Q ees snm High St , Edinburgh, and 145, Queen Victoria St London, 





Money Orders payable to Charis Anf@erson, Jun , Edinburgh 


NATURE 





= 





| vols may be had separately 
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Ju t Published, Crow r 8vo, Cloth, Price 25 64 


S. T PRESTON ORIGINAL ESSAYS 


i On the Social Relations of the Sexes 2 Science and Sectarian 
Religion 3 Onthe Scientific Basis of Personal Responsibility, &c 
By S IOL\ ER PRESTON, Esq 


WILLIAMS & NORGATE, 14 Henrietta Street Covent Garden, 
london, and 20 South Frederick Street, Edinburgh 


By LIONEL S. BEALE, F R S, Professor 


of Medicine in King’s College, London 


SLIGHT AILMENTS, their Nature and Treatment 
HOW to WORK with the MICROSCOPE 


& Sons) 
The MICROSCOPE in MEDICINF 86 Plates 2rs 
BIOPLASM an Introduction to Medicine and Phys ology 6s 62 
PROTOPLASM, or, Matter and Life A New Edition preparing 
DIAGNOSIS and TREA1MEN1 of URINARY DISEASES 





5s 


ioo Plates 21s (Harrison 


[Pr egariug 
On LIFE and on VITAL ACTION ss 
The MYSTERY of LIFE 3s 6d 
LIFE THEORIFS and RELIGIOUS THOUGHT 5s 6a 


The “MACHINERY” of LIFE 2s 

DISFASF GERMS (Sold Copies only ) 8s 64 

KIDNEX DISF ASES, &c [A New Edition preparing 
e 


London J & A CHURCHILL 


R FRIEDLANDER & SOHN, 
NATURAL HISTORY BOOKSELLERS, 
Berlin (Germany) N W , Carlstr 11, 
Are publishing since 1879, every Fortni,ht, 
NATURE NOVITATFS NATURAL HISTORY NEWS 


Bibliographic List of the Current Literature of all Nations on 
Natural History and Exact Sciences 


Specimen Number gratis on 





Price 4s per year (25 numbers) post free 
application 


THE ENTOMOLOGIST'S 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 

Conducted by C G Barretr, J W DouGLas, R MCLACHLAN, FRS, 

E C Rym, FZS, E Saunvers, FL S, and H T STAINTON, FRS 

This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subyects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to VI (strongly bound ın cloth) 
the entire set to date, at the increased price of 1os each, 
or together, at 7s each 

London JOHN VAN VOORST, 1, Paternoster Row 

NE — Communications. &c , should be scnt to the Editors at the ahove 

address 


LA SEMAINE FRANÇAISE a Weekly 


Newspaper and Review in the French Language Pohtics, Literature, 
Science, Art, Varieties, Notes Price ad, througn Booksellers, and at 
the Railway Bookstall. Office, 441, Strand, W C 

LA SEMAINE FRANCAISE Journal Frangais pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 2}d en timbres poste Abonne- 
ment franco par la poste—un an, ros rod , six mois. 55 sd Pnx 2d 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441 Strand, Londres, W 


C 
LA SEMAINE FRANCAISE —“‘La Semaine Fran- 


aise’ has been brought out ın London for the benefit of those English 

readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Galhc print 
It certainly ments success "—Grag/ic 

LA SEMAINE FRANCAISE —" The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Pans itself We are much pleased 
with the character of 1t, and believe it will be highly valued ın all those 
many households where French 1s cultivated ‘Lhe printing 1s very well 
done ’’—Queex 








‘MONTHLY 


The volumes com- 


may be obtained by purchasers of 
the succeeding 





TERMS OF SUBSCRIPTION — s @ 
Three Months 2 9 
Six 5 5. 5 
Twelve , 10 10 
P OO payableto A CrISTIN 
Publishing Office, 441, Strand, W C 
$- - ae MDC 





On the zst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James BRITTEN, F LS, British Museum 

Contents —Onginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in. Journals —BotanicaléNews — 
Proceedings of Societies 

Price zs 3@ — Subscnption for One Year, payable ın advanog, 12s 
London WEST, NEWMAN, & CO, 54, Hatton Garden, gE C 
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CARAT GOLD. DIAMONDS. 
19 | MR. STREETER, MONDS 
at | GEM MERCHANT AND GOLDSMITH, SAPPHIRES. 
BRACELETS. | 
Tre INTRODUCER OF 18-Carat GOLD JEWELLERY, CATSEYES. 
BROOCHES. : 
NECKLACES. BOND STREET, W. ; PUBIES, » 
LOCKETS, LONDON, CEYLON, JAPAN. PEARLY 








WESLEY COLLEGE, 


SHEFFIELCD. 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844 ) e i 


GOVERNOR AND CHAPLAIN 
HEAD MASTER 
SECOND MASTER 
FIRST MATHEMATICAL MASTER 


3 


Rev W H DALLINGER, F.R.S, &c , &c 
H M SHERA, Eso, MA, LL D . 
C. J SCOTT, Eso, BA, Scholar and Prizeman (Caf ) s 


THOS HUGH MILLER, Esq, BA (Camby ; 


And TWENTY ASSISTANT MASTERS aud PROFESSORS? - 
in addition to Classical, Mathematical, English, and Commertial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Europe, Hebrew, and Syiiac, Vocal and Instrumental Music, and Drawing are taught ba Accomplished 
Professors 
The Rev W., H DALLINGER, F R S , has undertaken the PROFESSORSHIP of NATURAL SCIENCE, and gwes 
Weekly Lectures and Class Instruction m PRACTICAL ZOOLOGY, BOTANY, &. ® 


CHEMISTRY is tauzht by R W LANCASTER, Esq, B.A (rst Class 


taught by A H ALLEN, Eso, FC S 


Nat Science), Christ Church, Oxford PHYSICS is 


SCHOLARSHIPS are AWARDED worth, in the aggregate, 3007 a year 


The JUNIOR SCHOOL, conducted in a separate part of the Building, 15 in excellent efficiency 
The COLLEGE reopens on THURSDAY, JANUARY 17, 1884 
PROSPECTUSES may be obtamed by Application to the GOVERNOR or HEAD MASTER 








ANTHROPOLOGY —A Course of Six Lec- 


tures on PRIMITIVE MAN will be delivered by Mr SYDNEY B J 
SKERICHLEY, F GS, M ATI, at South Place Institute, Finsbury 
on 1UESDAY EVENINGS, at 8 oclock Subjects January 22 
Flint and its Connections with Man's History January 29 The Two 
Stone Ages February 5 The People cf the River Drifts February 
12 The People of the Caves February 19 Man and the Glacial 
Epoch February 26 Man's Probable Ongin ‘Tickets for the Course, 


5s Worhing-Men’s Tickets, 1s 
CONRAD THIES, Hon Sec 
76, Graham Road, Hackney, E 


Just Published, Price One Shilling 
The RAINBAND How to Observe it, and 


Whatto Expect from ıt ,By HUGH ROBERT MILL, BSc, FCS 
With Numerous Illustrations, and a full description of the method of 
Ratn-predicting by means of the Rainband as observed in Hilger’s 
smallest-s zed Direct-Vision Pocket Spectroscope 
Contents —Introduction— How to see the Rainband—What the Rainband 
1s—How to use the Rainband—Graphical Rerresentation of Observations— 
Results of Ratnband Predicting 
Mid be had fro n the Publisher, ADAM HILGER, 204, Stanhope Street 





TAKING TIME BY TRANSIT. 
MANUAL oi th» TRANSIT INSTRUMENT as used 


for obta ning Accurate Time Crown $vo Price One Shilling 


TRANSIT TABLES for 1884, giving the Transit of 


lwenty Stars for every Evening in the Year bor popular use Crown 
$vo  Prce2s 62 By LATIMER CLARK, MICE 


E & F N SPON, 1:6, Chanag Cross, London 





In 8vo, with 23 Woodcut Illustrations, Price 185 


THE ORIGIN OF CIVILISATION AND 
1HE PRIMITIVE CONDITION OF MAN Mental and Social Con- 
dition of Savages By Sr JOHN LUBBOCK, Bat, MP,FRS, 
&c , Author of ** Prehistoric Times " Fourth Edition, with numerous 


Addit ons 
London LONGMANS & CO 
Now Ready, with Engravings, Crown 8vo, 5s 


BLEACHING, DYEING, and CALICO- 


PRINTING, wth Formule, bemg the Second Volume of Churchill's 
ud Xogical Handbooks Edited by JOHN GARDNER, FIC, 
c 





*,* In conpiling this work, the Editor has received valuable assistance 
from Mr J F Hopces, jun, of Belfast, and Mr Jawes Cieapwick, of 
Manchester 

London J and A CHURCHILL, 11 New Burlington Street 


Demy 8vo, Cloth Illustrated, 2rs 


The NEW PRINCIPLES of NATURAL 
PHILOSOPHY  Withan Answer to Professor Huxley, President of 
the Royal Society, on the Laws of Motion Also, One Penny each, 
Answers to Vature and to Knowledge By WILLIAM LEIGHTON 
JORDAN F R9G S 
« London DAVID BOGUS, 3, St Martin's Place, W C 





£500 IN PRIZES. 


Are offered for EXTRACTS from the FAMILY 
RECORDS of Competitors? to be sent before 
MAY 15 Full particulars of the conditions 
are published wn the“ Record of Family Faculties’, 
(Macmillan and Co, 2s 6d), which consists of 
Tabular Fofius and Directions for entering Data, 
with an Explanatory Preface, by FRAM CIS 
GALTON, FRS, Author of Hereditary 
Geyius,” &c æ 


EXTRACT FROM THE Times OF jan@ary 8 


“ A new and instructive recreation 1s offered by an emment 
man of science to the families of England It may be called 
the game of ‘Family Recoids’ It 1s at least as attractive as 
most of the games, puzzles, and strings of questions with which 
many families now beguile their leisure and weary their acquaint- 
ances, and it 1s likely to be far moie useful in its results 
The inquiry he proposes to institute 1s in many 1espects a novel 
one  ltis, perhaps, as well not to take ıt too s&iously at first, 
lest those who are invited to cooperate should be frightened 
rather than attracted by ıt If the plan is to succeed, as we 
sincerely trust it may, it must recommend itself by variou$ 
motives to various minds, and we are convinced that there are 
many who would consent at once to play an attiactive and m- ° 
teresting game, though they would be very hheby to decline if 
they were asked to take part m*a serious scientific inquiry 
Which of the two classes of contributors to Mr Galtdh’s ‘Re- 
cords’ 1s most likely to win the prizes 1s a different question ” 


In Crown 8vo, Price 7s 6a 


J 
CONIC SECTIONS. By Charles Smith, 
M A, Fellow and Tutor of Sidney Sussex College, Cambridge Crown, 


8vo 7s 64 
MACMILLAN & CO, Lond& 


o. 
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SUBSCRIPTIONS to * NATURE" 
4 d 


? Yeuly 28 o 
Half-yearly i 14 6 
m Quarterly e 7 6 


To the United States, the 


all places 
nthin the Postal Union — 


Gpntinen t, and 
* 


Y Š s d 
e eal 30 6 
Half-yeaily I5 6 
Quarterlye e ` 8 o 





-HARGES for ADVERTISEMENTS. 


Three Lines*in Column 25 6d od pei Lme after 
£ s 


d 

One-Faghth Page, or Quarter Column o 18 6 
Quarter Page or Half a Qgluun II5 O 
Half a Page, gr a Column 3 50 
Whole Page @ e 6 6 o 
Post Office Orders p&yable to MACMILLAN & CO 


OFFICE 29 BEDFORD STREET, STRAND, W C 


e Diary of Societies 


LONDON 


THURSDAY, JANUARY 10 
oYAL SOCIETY, at 4 3o —On the Transfer of Energy in the Electro-Mag 
netic Field Prof Poynting —On the Amount of Light Reflected by 
Metallic Surfaces Sir John Conroy —Extract relating to the Volcanic 
Qutbursts in the Sunda Strait, from the Log-book of the Steamship 
Governor General Loudon Communicated by R H Scott, FRS— 
Extracts from a Report on the Volcane Eruptions in. Sunda Stiait, by 
Commander the Hon F C P Vereker, H MS Zfag£:e, dated Singa- 
pore, October 22, 1803 Communicated by Sir Fredurick Evans, K C » 
F R S-fExpermental Researches on the Electric Discharge with the 
C hloqds of Silver Battery W De La Rue, FRS, and Dr Müller, 


[ATHEMATICAL Soc TY, at 8 —On the Induction of Electric Currents in 
Cyhndrical and Spherical Conductfrs Prof H Lamb —Note on an Ex- 
tension of Pascal's Theorem to Space of Three Dimensions, and on the 
Theory of Screws ın Elhiptic Space A Buchheim —On Contacts and 
Isolation, a Problem in Permutations H  Fortey —The “Triplicate 
Ratio" Circle Family R Tucker 
onpog INSTITUTION, at 7 ~Celtic and Roman Bntam Alfred Tylor 

OCIETY OF TELEGRAPH ENGINEERS, at 8 —InauguralAddress Prof W G 


Adams, FR S 
° FRIDAY, JANUARY 11 
UEKETT Mrcroscorica CLUB, at 8 . 
NDAY, JANUATY 13 
JNDAY LzcfunE SocrrY, at 4 —lhe Birth of Anatomy Dr B W 


Richardson 
MONDAY, JANUARY 14 
INDON INSTITUTION, at 5 —Lhe Art Season of 1883 H Blackburn 


TUESDAY. JANUARY 15 
)OLOGICAL SOCIETY at 8 30—Un the Placenta of Tetraceros quadni- 
corns W F R Weldon —9n some Crustaceans from the Mauritius 
E J Miers —On Vaneties and Hybrids among the Salmonide F Day 
ovat INSTITUTION, at ®—Coins and Medals R S Poole 
PATISTICAL SOCIETY, at 7 45 
WEDNESDAY, JANUARY 16 
StAL METEOROLOGICAL SocigTY, at 7 —Annual Meeting 
?CIETY OF ARTS, at 8 —Electric Launches A Reckenzaun 
THURSDAY, JANUARY 17 
OYAL SOCIETY, at 4 30 
INNEAN SOCIETY, at 8 —Revision of the Tuber.beanng Species of 
Solanum J G  Baker—The Hypopus Quesuon, or Life-history of 
Certain Acanna A D Michael —Burmese Desmidiee W Joshua 
HEMICAL SOCIETY, at 8—Gn Camphoric Peroxide and Camphorate of 
Barum C T Kmgzett —On the Decomposition of Silver Fulminate by 
Hydrochloric Acid , Supplementary Note on Liebig’s Production of Ful- 
minating Silver without@he Use of Nitric Acid Edward Divers, M D , 
and MichitadaKawalita, M E —On Hyponitrites. Edward Divers, M D , 
and Tamemasa Haga 
OYAL INSTITUTION, at 3 —Music for the Pianoforte, &c 
NDON INSTITUTION, at 7 —Eaplosives H Dixon 
FRIDAY, JANUARY 18 

ovat INSTITUTION, at 9 —Rainbows Prof Tyndall 

* SATURDAY JANUARY 1 
2YAL INSTITUTIO, at à — Life and Literature 
Morley 





Prof Pauer 


9 
under CharlesI Prof 
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PS RTE A CERTAIN 
HOLLOWAYS: OIN MENT. "aas 
or BAD BREASTS, OLD WOUNDS, and SORES, If 


fectually rubbed on the Neck and Chest, it cures SORE 

HRORTS, BRONCHITIS, COUGHS and COLDS; and for 

OUT, RHEUMATISM, and ail Skin ‘Diseases 1t 18 unequalled, 
. 


LIGHTNING CONDUCTORS 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of allapphances for the protection of every description of building from the 

destructive effects of lightning 


NEW ALE: & Co.’ S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping ın all parts of the world 
with unvarying success is the most Trustworthy, most k.ffective, and also 
the Cheapest Conductor ever offered to the Public 

It 15 simple m its application, no Insulators being required, and ıt costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm 
S. NEWALL & CO, 
13o, STRAND, W C , 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-.ON.TYNE 


SECOND EDITION, 
- GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 
JOHN j GRIFFIN AND SONS, 22, GARKICK STREET, 
LONDON, W.C 


S. o. T!SLEY & Co, 


OPTICIANS, 
172 BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES, 


With Fixed Slits 30/- each 
With Adjustable Shts 40/- y 


Copy of an Unsohctted Testimonial from 


JOHN SANFORD DYASON, Eso, FRGS,FRMetS, 
. Member of Council of Meteorological Socieiy 


BoscoseL GARDENS, N W , September 19, 1883 
**I HAVE been working in the higher Alps—the vicin ty of Monte Rosa 
and the Matterhorn—the Gemmı and other Alpine Passes, with a Pocket 
Spectroscope I bought of you Jt has answered its purpose in a most 
satisfactory manner ”” 


* ToS C TISLEY & Co, 


172, BROMPTON Roan, SW 


BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink 1s used — It has been adopted 
by the principal Banks, Public Mx and Railway Companies throughout 
Ireland 
It writes almostinstantly Full Black 
Does not corrode Steel Pens Blotting-paper may be applied at the 

Iscleanly to use, and not hable to Blot moment of wntirg 


Can be obtained in London, through Messrs Bancrav & Sons, Farnng- 
don Street, W Epwarps, Old Change, F Newprry & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 

Stationers 


BEWLEY & DRAPER (Limited), Dublin 


ERY’ S GOLD MEDAL, 


PARIS EXHIBITION. 


COCOA In Packets and Tins Pure 


Cocoa only, with the super- 
fluous oil extracted 

“If properly prepared, there 1s no nicer 

or more wholesome preparation of 


cocoa "—Food, Water, and Ar, EX i RAC | 


Edited by Dr Hassall 
J S. FRY & SONS, Bristol and London 


Just Published, Price 1s 642 


FORCE A Reconsideration of our*Views* 
of Force, Energy, and Accelerating Force By T WAKELIN, BA 
London TRUBNER & CO, 57, Ludgate Hill, EC 
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Flows easily from the Pen 
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REARUALS FOR STUDENTS. 
A TREATISE ON CHEMISTRY By Professurs ROSCOE and SCHORLEMMER. Vols , 


and II —INORGANIC CHEMISTRY Vol I —Non-METALLIC ELEMENTS 21; Vol 1] — METALS, 2 Parts 185 ea. 
Vol III —ORGANIC CHEMISTRY PaitI 21s Part I] im the Press * 


GEGENBAUR’S COMPARATIVE ANATOMY A Translation by F J Bere Revise 
with Preface, by Prof E RAY LANKESTER Illustrated 8vo 21s a 
A TEXT-BOOK OF PATHOLOGICAL ANATOMY ANDe PATHOGENESIS B 
Prof. ERNST ZIEGLER Translated and Edited by DonALD MAcALISTER, M A , Mp ,MRCP Illustiated _ 8v 
Part I GENERAL PATHOLOGICAL ANATOMY 12s 6d Part II im the Press * e 
TEXT-BOOK OF PHYSIOLOGY By Prof. MICHAEL FosTER, M D,F R. $, Hau. 8vo 21 
A TREATISE ON EMBRYOLOGY. By F.M BALFOUR, F.R S. Illustrate 2 Vols 8v 
Vol I 18s Vol IT 21s 
THE ELEMENTS OF EMBRYOLOGY By Piof MICHAEL FOSTER, MD,ERS, and tt 
late F, M BALFOUR, FRS Second Edition, Revised Edited by ADAM SEDGWIGK, M A , and WALTER HEAP 
Illustrated Crown 8vo Ios 62 
A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof? ARTHUR, GAMGE 
FRS. Ilustrated 8vo Vol I 18s [Fol 11 wm the press 
ELEMENTARY PRACTICAL PHYSIOLOGY By Prof. MICHAELe FOSTER? MD,'FRS 
and J. N LANGLEY, BA Fifth Edition, Cionn 8vo 6s 7 
A TEXT-BOOK OF GEOLOGY By ARCHIBALD GEIKIE, LL.D., F RS Illustrated 28s 
THE FERTILISATION OF FLOWERS By Prof HERMANN MULLER Translated an 
Edited by D'Arcy W THOMPSON, Jun, B A. With a Preface by CHARLES DARWIN, P RS With Pilustratior 
Medium 8vo — 215 
THE STUDENT'S FLORA OF THE BRITISH ISLANDS By Sr J. D. HOOKE 
K.CSI,FRS JGlobe$8vo 10: 6d 
PHYSIOGRAPHY: an Intioduction to the Study of Nature. By Prof. HUXLEY, PR; 
With Illustrations New and Cheaper Edition Crown 8vo 6s 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERcY FARADA 
FRANKLAND PhD, BSc, F.CS, Founded upon ‘ Leitfaden far die Agricultur-Chemische Analyse,” von Dr 
F Krocxer Crown8vo 7s 67 é 
ELEMENTARY BIOLOGY. By Prof HUXLEY, PR S, assisted by H. N. MARTIN,.M I 
DSc Crown 8vo. 6s : 
THE PRINCIPLES OF SCIENCE, A Tieatise on Logic and Scientific M&thod By \ 
STANLEY JEVONS, LL D, M.A, F R.S. Crown 8vo 12s 6d * 
GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. Lux 
COSSA With a Preface by W STANLEY JEVONS, FRS Crown 8vo 4s. 6d. 
STUDIES IN DEDUCTIVE LOGIC By W STANLEY Jevons,LLD.,FRS_ Crown 8 € 
MANUAL OF POLITICAL ECONOMY. By Right Hon H.FAWCETT, MP,FR S Cr 8vo 1% 
ANTHROPOLOGY an Introduction to the Study* of Man and Civilisation By E : 
TYLOR,DCL,FRS With Numerous Illustations Crown vo 7s. 6d $ 
MARINE SURVEYING an Elementary Treatise on. By Rev.J L. ROBINSON. Crown 8vo 75.6 
A MANUAL OF ANCIENT GEOGRAPHY. From the German of Dr. H KIEPERT. 55. 
ELEMENTARY SCIENCE. 
AGRICULTURE By HENRY TANNER, FR AC. 35 67 
ASTRONOMY ByJ N Lockyer, FR S. With Illustrations, 55 6d —QueSiions, Is 6d 
BOTANY By Prof. OLIVER, FR S, FLS With Illustrations, 4s 6d 
CHEMISTRY By Prof Roscoe, FRS With Illustrations, 45 6d 
CHEMICAL PROBLEMS ADAPTED TO THE SAME By Piof THORPE With KEY, 25. 
CHEMISTRY Owens College Junior Course of Practical Chemistry. By F JONES Prefa 
by Prof ROSCOE 2s 6d 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES  18mo. 35 
ELECTRICITY AND MAGNETISM. By Prof SILvanus P THOMPSON, BA, DSc 4s € 
ARITHMETIC OF ELECTRIC LIGHTING By R E. Day, M.A. Pote 8vo. 2s 
LOGIC, DEDUCTIVE AND INDUCTIVE ByW STANLEY JEVONS FRS 35° 6d 
PHYSIOLOGY. By Prof HUXLEY, PRS With Illustrations 4s 67. —Questions, Is 6a 
POLITICAL ECONOMY FOR BEGINNERS By M G.FAWCETT With Questions "as 6 
PHYSICS By Prof B. STEWART, FR S With Illustrations 4s 6¢—Questions, 25 » 
NATURAL PHILOSOPHY FOR BEGINNERS By I ToDHUNTER, M A „F.R.S. Part I- 
PROPERTIES OF SOLID AND FLuIDeBopies 35 64 Part II —SouND, LIGHT, 4ND HEAT $s 6d 
PHYSICAL GEOGRAPHY By A. GEIKIE, FRS Illustrated, 4s 64 — Questjons, Is. 62 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M A, FGS, F.R 5 With Maps. 
SOUND an Elementary Treatise on. By Dr. W. H Stone With Illustrations. 3s. 6d 
* STEAM an Elementary Treatise on By JoHN PERRY With Illustrations. 45 6d. 
«THE ECONOMICS OF INDUSTRY. By A MARSHALL, M A,and Mary P. MARSHALL. 2s 6 


œ ASHORT GEOGRAPHY OF THE BRITISH ISLANDS „By JOHN RICHARD GREEN ar 

ALICE STOPFORD GREEN With Maps 3s 64 : . 
MACMILLAN AND CO, LONDON *,. 
e 


Jan 10,4884] . NATURE Ixxxvil 


Messrs.. MACMILLAN & OC0/S NEW BOOKS. 


. A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


ü ' THE CONQUEST OF ENGLAND. 


e. by JOHN RICHARD GREEN, MA, LLD 
e $ Author d “The Malang of England," &c Waith Poitrait and Maps Demy 8vo 18s. 


* It 15 neaily a year since we had to record the death of one of our most brillant and promising writers During 
the past twelV& monties Mi Gieen's work has received a searching and conscientious criticism on many hands, and 
the result of this criticism bas been to assure him a place among historians likely to be read by posterity No 
previous writing of Mr Green's 1s more characteristic than this passage and some otheis here All ts told with 
the brilliant saiggestiveness which must be familiar to Mr Green's readers The book 1s one which every one should 
read and every one will profit by 1eading "—.Sazurday Review 








s NEW NOVEL BY MRS OLIPHANT 


HESTER : a Story of Contemporary Life. By Mrs. OLIPHANT, 


Author of “Tye Cw%te in Charge,” ‘Young Musgrave,” & 3*ols Crown 8vo 31s 6d. 
*,® Tms book has not previously appeared in serial form 
** At hei best she 1s, I think, with one or two exceptions, the best of living English novelists She ıs at her best in ‘Hester,’ ” 
—Acadenty 
NEW BOOK BY HENRY JAMES 


PORTRAITS OF PLACES. By Henry James, Author of “ The 


American,” ** The Europeans,” &c Ciown8ve 7° 6d 
** A most readable and amusing little book "—727 Mall Gazette 
NEW BOOK OF TRAVEL 


THE HIGH ALPS OF NEW ZEALAND ; or, a Trip to the Glaciers of 


the Antipodes, with an Ascent of Mount Cook By WILLIAM SPOTSWOOD GREEN, M A., Member of the English 
Alpine Club With Maps Crown $vo 7s 


6d 
LAND AND ITS RENT. By Francis A. WALKER, Ph.D. LLD., 


Piesideift of the Massachusetts Institute of Technology, Author of ‘‘The Wages Question,” ** Money,” ‘‘ Money, Trade, 
and Indygtiy,” ‘Political Economy’? Fcap 8vo 3s 


67 
ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- 


NETISM By ANDREW GRAY, M A , F RS E, Chief Assistant to the Professor of Natural History in the University 
of Glasgow Pott 8vo 35 6d 


AN ELEMENTARY TREATISE ON THE PLANETARY THEORY. 


By the late C H H CHEYNE,MA,FRAS  Witha Collection of Problems Third Edition Edited by Rev A 
d FREEMAN, M A, FRAS Ciown 8vo 97s 6d. 


. NOW READY, No IV JANUARY, Super Royal 8vo, Price SIXPENCE 


Che English 3llustrateo Magazine. 


Frontispiece—* MATTHEW ARNOLD" 
Vn =K Engraved by O Lacour, from a Drawing by F SANDYS 
STA FASTAA DARTMOOR AND THE WALKHAM 
By F PoLLock With Illustrations by L R O’ BRIEN 
THE PIANOFORTE AND ITS PRECURSORS 
By A J Hirkıns With Illustrations by E BURNE-JONES, A Morrow, and Miss 
HIPKINS 
FABLES FROM 42SOP—THE HARES AND THE FROGS 
Translated by ALFRED CALDECOTT, M.A With Illustrations by RANDOLPH 
CALDECOTT 
THE EMPEROR AND HIS MARSHAL 
By ARCHIBALD ForBes With Illustrations by F VILLIERS 
MATTHEW ARNOLD 
By HENRY JAMES 
RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NEW. 
By ARCHIBALD GEIKIE With Illustrations. 
THE ARMOURER’S PRENTICES 
By CHARLOTTE M YoxGE Chapters VIII , IX , X. 











MACMILLAN’S MAGAZINE. No. 291. JANUARY. Price 1s. 


CONTENTS OF THE NUMBER — . 

1 LORD LYNDHURST 5 THE WIZARD'S SON By Mrs OriPHANT Chaps. 

2 CAMP LIFE ON THE PRAIRIES XLIII —XLV 

3 IN ALSACE-LORRAINE II 6 THE BENGAL INDIGO PLANTER AND HéS 

4 THE LITERATURE OF INTROSPECTION.— SYSTEM 
e TWO RECENT JOURNALS 7 REVIEW OF THE MONTH. . i 

e. e e rece c EN * -e 
° 2 MACMILLAN AND CO, LONDON. 
@e e 
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EXPIRATION OF PARTNERSHIP. 


MR J C STEVENS, 38, King Street, Covent Garden, London, has recetved instructions to offer for Sale by Private Contracts 
the Business and Stock, &c , of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, &c , 
carried on under the name of ALFRED APPS, at 433, Strand, London, «ince 1865, and for about seven’ years un partnership with 


ALAN CHARLES BAGOT, Esq. Mr STEVENS is authorised to issue Cards to Principals to view the Stock, &c , on Wednesdays, ‘at 











ARE THE ORIGINAL MAKER» OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 


Sole Address—r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be ovtained of all Decorators Special Prize Medal, Sanitary®Institute 
Award of Merit, International Medical and Sanitary Congress S lver Medal, National Health Society, 1883 
. 


ON *.ed Mounts, and reserve of 
TORTE EM 
j AF (fh D 
li br infit 





Ask your Stationer or Jeweller for 
A, H WOODWARDS IXL 
ALUMINIUM GOLD PENCIL 
GASES see that you get them, 
and have no other  'The Trade 
Marks, “A H W,"and “I XL,” 
are stamped on the point of each | 4, 
pencil, which be particular in noting 9 
The most presentable and durable in 453 
the World, and the Best Value for 
money As well made as the most le. 
expensive sold gold pencils Wul| ^ |j 
stand the Gold fest Have taken | 436 y 
theleadofallothers The following fi 
are the most popular kinds 

The Drawings are One-third the 
actval size Full size Drawings 

on application 417 
419 Single Spiral, Nickel Plated | 
Front, ts 453 Lady’s Tablet Pencil, sr il a 
















424 Dougle Action (Magic) Spiral, 
with Ring for Watch Chain, 3s 
425 Double Action (Magic) Spiral, 
424| Plain, Engine Yurned, or Engraved, 
35 428 Double Action (Magic) 
425 Spiral, Black Enamellei Centre, 
and reserygof Leads, 3s 64 621 
i g|Spiral FÉnal and Sliding Pen, 
| Engine-Turned, with reserve of 
iLeads, a useful Case, 4s 426 
621 | Double Action (Magic) Spiral, nchly 
426 Engraved, with reserve of Leads, 
4s 429 Telescopic and Sliding Pen 
429'and Pencil, Engine-Turned , a good 
massive Case, 5s 420 Double Ac- 
|, :tion Spiral Pen and Pencil when 
po ; closed a half-turn to the right propels 
the Pen, and a half-turn the reverse 
way sends it back again, whilst a 
halfturn to the left propel» the 
Pencil, which ıs re-shegthed in pre- 
ogely the same gnanner as the Pen 
5 
The most useful, handy, and perfect 
Writing Tool eser invented * 


Leads, 2s 62 apr Superb Twisted 
i ul 


Spiral Pencil, @ery choice,*2s 6d 
coude 
5 2 oar 4 A au, e) 
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2-nch lead, Engine Turned, rs | 
624 Single Spiral, Black Enamelled ii 
Centre, 15 62 436 Single Spiral, 

acely Engraved, 1s ó6d — 418 

Fluted, Single Spiral, Engine j 
Turned, 2s 452 Gentleman’s Spiral, 

e qu rae Shek 1 STREET, BIRMINGHA 
ured, 2s 417 Lady's Spiral, IXL WORKS, VITIORIA ; 

Black Enamelled Centre, richly AND 10, OAT LANE, NOBLE STREET, LONDON, E,C 


EX ARVEYVYT AND PEAKE, 


[By Appointment to the Royal Institution ofeGreat Britazn,] 
SUCCESSORS TO W. LADD & CO, E 


SCIENTIFIC INSTRUMENT MANUFACTURERS * 
BEAK STREET, REGENT STREET, LONDON, y, 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


e 
ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION E 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


SCIENTIFIC WORTHIES. 


The following 1s a list of the Portraits that have appeared m the above Series. 
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MICHAEL FARADAY HERMANN L. F HELMHOLTZ, 7 
THOMAS HENRY HUXLEY SIR JOSEPH DALTON HOOKER 

CHARLES DARWIN WILLIAM HARVEY 

OHN TYNDALL SIR GEORGE B AIRY 

GEORGE GABRIEL STOKES, J LOUIS R AGASSIZ , : 
SIR CHARLES LYELL JEAN BAPTISTE ANDRE DUMAS 

SIR CHARLES WHEATSTONE RICHARD OWEN " 
SIR WYVILLE THOMSON JAMES CLERK MAXWELL 

ROBERT WILHELM BUNSEN JAMES PRESCOTT JOULE e 

ADOLF ERIK NORDENSKJOLD * WII LIAM SPOTTRISWOODE. 

SIR WILLIAM THOMSON | ARTHUR CAYLEY ° 


Proof impresstons of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 22 Portraits in a Handsome Portfolio for £5 158 od carriage paid 


5 THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s 
° ° Chegues and PO O's payable to MACMILLAN & CO. : 
@FFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. čo s " 








Printed by R Cray, Sons, AND TAYLOR, at 7 and 8 Bread ‘treet Hill, Queer Victoria Street, in the Cityeof London, and published by” 
Macwttr AN AND Co, at tne Office, 29 and 30 Redford Street, Covent Garden —Tuurspax, Januar} 10 4884 
LJ 
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* A* WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
: E e ** To the solid qund 
`> Of Nature trusts the mnd which laulds for aye ”—WORDSWORTH 
-4 == - == 
NQ 742, VoL. 29] THURSDAY, JANUARY 17, 1884 [PRICE SIXPENCE 
‘= x V yet heb pens = m 








Registered as a Newspaper at the General Post Office] 


F. E. BECKER & CO, 


MANUFACTURERS AND IMPORTERS OF 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS, 


* Pure and Commercial Chemicals, 
» e 
MICROSCD PIC REAGENTS &SUNDRIES, 
e 
CHEMICAL BALANO&S, SCALES, & WEIGHTS 





SOLE AGENTS FOR 
VOSS'S ELECTRICAL MACHINES 
» AND 


e 
LANCELOT’S ACOUSTIC APPARATUS 


Pri ice Lists post free on Application 
-e 


F. E. BECKER & CO, 


34, MAIDEN LANE, Covent GARDEN, Lonpon, W C. 
Ld 


MAPPIN GL WHEBP’S 
ais ei CHESTS 
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just Published, 


HOW TO USE OUR EYES, 


HOW TO PRESERVE THEM BY THE 
AID OF SPECTACLES. 


BY JOHN BROWNING, FR.AS 
With Thirty-seven Illustrations. 


Price rs , in cloth, 1s 6a 


“ This httle volume should secure a wide circle of readers 
specially pleased with the many useful h nts given by Mr 
ing sight-preservation 


We have teen 
Browning regard- 
Mr Browning's work teems with interest. and 
deserves perusal from its intrinsic interest, and from the amount of nforma- 
tioa whic may be culled from its pages regarding the physiology of seemg '* 
—frealth 

V ' How to U e our Eyes,’ by John Browning, F RA S ,is a th roughly 
pracical little manual, likely to be of much use to persons with weak eyes " 
—Graghic 

*' Every one who cares about his eyesight should get this little bock those 
who think their eyesight of no particular moment can very readily dispense 
with it"—R. A Procror, BA,in Knowledge 


CHATTO AND WINDUS, Picc.dily, London, W 
And of all Booksellers 
Sent free for I; or 1s 64 by the Author, 


JOHN BROWNING, 63, STRAND 


STANDARD METEOROLOGICAL INSTRUME 
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OXFORD STREET, WEST END, AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

MANUFACTORY—@fee Royal Plate and Cutlery Works, SHEFFIELD 
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NEGRETTI ^ .& "ZAMBRA, 
Opticians and Scientific InstrumenteMakers s 


To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 192, REGENT STREET, LONDON, 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Microscopy 


Catalogues post free ana gratis on application 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tolhngton Road, Holloway, London, N 


VICTORIA INSTITUTE 
Sr EDMUND BECKETT, Bart, QC will read his Paper at 8 o'clock 
on MONDAY, January 21, cn which day the Institute will meet, by kind 
permission, at the Society of Arts’ House, John Street, Adelphi 
Applications for Membership or Asscciateship for 1884 will now be 
received these should be addressed to the *“ Secretary to the Council," 
Victona Institute, 7, Adelphi Terrace, W C 


ROYAL INDIAN ENGINEERING 
COLLEGE 


The instruction given 1s arranged tc ‘it an Engineer for employment in 
Europe, India, or the Colonies Sixty Students will be admitted in Sep- 
tember next Age, over Seventeen and ander Twenty-one For competition 
among them the Secretary of State will offer thirteen Appointments in the 
Indian Public Works Department, and two in the Indian ‘Lelegraph Depart- 
ment ‘The College Prospectus gives full particulars Appl} to the 
SECRETARY, Royal Indian Engineering College, Cooper's Hill, Staines 


PRELIMINARY SCIENTIFIC (M.B.) 


EXAMINATION 
UNIVERSITY OF LONDON 
Instruction is given in all the su»jects of the above Examination at 
GUY'S HOSPITAL during the Winter ard Summer Sessions The Class 
1s not confined to Students of the Hosp tal For further particulars apply to 
the Dran, Guy's Hospital, South vark, S E 


ROYAL AGRICULTURAL SOCIETY 


OF ENGLAND 


AGRICULTURAL EDUCATION 
The Examination of Candidates for the Society's Senir Prizes. and 
Cert.ficates will take place 1n the week commencing TUESDAY, May 13, 

















1884 
Copies of the Regulations and of the Form of Entry (which is required to 
be sent in by April x, 1884) may be had or application to 
H M JENKINS, Secret: 
12, Hanover Square, London, W J daira A 


KING’S COLLEGE, LONDON 
LADIES’ DEPARTMENT 
5, OBSERVATORY AVENJE CauppEN Hitt, W 
The LEN'1 TERM commences on MONDAY, JANUARY 2: 
For Prospectuses apply to the SECRETARY at the above address 
The Rev Dr WACE, D D, PRINCIPAL of KING'S COLLEGE, will 
carry on the Lectures hitherto given by Dr BARRY, on Holy Seripture 
and Church History, commencing on January 21 . 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE 
CLASSES FOR THE UNIVERSITY OF LONDON —PRELIMIN- 
ARY SCIENTIFIC EXAMINATION 

A. Class ın all the Subjects (including practical work) began on TUES- 
D January is,atiria m It is open to S udents not attached to the 

ospita 

Fee (including all matenals) to S-udents of the Hospital, £8 8s , to 
others, £1o ros Fee for a Single Subject, 43 35 

‘Lhe Class 1s continued up to the Examuration n July, and 1s held by— 

Botany —Rev G Henslow, M A, Lecturer on Botany to the Hospital 

Chemistry —H E Armstrong, F RS 

Physics —F Womack, B Sc Lond Demonstrator of Natural Philosophy 
to the Hospital 

Zoclogy —T W Shore, B Sc, M B Lond 

For further particulars, application may be made personally or by letter 
to the WARDEN of the College, The College, St Bartholomew's Hospital, 
EC A Handbook forwarded on application 


GEOLOGICAL COLLECTION FOR 
SALE 


This Collection consists of a very complete series of Fauna ard Flora of 
the Carboniferous Period also type series of the Silunan, Devoman, 
Permian, Lias Chalk Paris Basin Lordon Clay, Red Crag, and Miocene 
systems, all ın beautiful order and condition, an excellent series of Land 
and Freshwater Shelle and Fauna cf .he kstuary of the Clyde of the 
present day, series of type speeimens of Foreign Shells, and large sertes of 
Eggs of Birds of Scotland, the latter containing many duplicates, all num- 
bered and catalogued, the whole forming a highly valuable collection for 
educational purposes Is on view in the Chambers cf thg Subscribers, 150, 
Hope Street, Glasgow, who will receive offers for the same 

WIGHT & FERGUSON, C A, 


To OPTICIANS, PHILOSOPHICAL IN- 


STRUMENT MAKERS, &c —In consequence of giving up business, 
e Tenders are invited for the Entire Stoch in ‘Irade, lools, &c , of the 
long-established and well-known Firm of J B DANCER & CO, 
Manchester To any one possessing and will ng to impart the scientific 
informatid necessary ın a first-class bus ness cf this kind there could 
not be atbetter opp rtumty for estabhshmentin Manchester —For Cards 
to view Shop and Workshop apply toS I CorrAw & Sox, Chartered 
Accountants, 6, Essex Street, Manchester | 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers the Rotifer, Asplanchna priodonta 
with drawing and description after Gosse He has also sent out Desmids, 
D atoms, Volvox globator, Glass Larva, Hydra, Meli@rta rægens, Spongitla 
fluviatilis, Rana esculenta, Helix ggmatia, &c 

Weekly Announcements will benade in this place of Organisms T B 
1s supplying e. *e 
Specimen Tube, One Bhilling, post-free. 
Twenty-six Tubes in course of Sıx Months for S: ubscripten SLI Is, 
or Twelve Tubes for 1os 6d 


Portfolio of Drawings, Nine Parts, IS e.a 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E WADE WILTO® Northfield Villas, Reeds 


MR. RICHARD ANDERSON, FCS, 


AUTHOR Qr * 


“LIGHTNING CON DUCTORS 


THEIR HISTORY, NATURE, ANR MODE OF %&PPLICATION,” 


Makes a Specialty of Testing the Efficient Actiomof Lightning Conductors, 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildgngs 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E C, 
3 * 


DIAMONDS IN MT RIX 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones im all Colours 
Precious Stones valued and bought 
r2, FRITH STREET, SOHO, W 


MINERALOGY, GEOLOGY, AND 
PETROLOGY.. 


ALL COLLECTIONS LARGELY IMPROVED 


Special Geological Collections for Students and Teachers, employed by all 
Lecturers and. Teachers in Great Britain, obtained. FIRST-CLASS AWARD at 
Sydney Exhibition . , 

Collections at £2 25,4115, and 10s 6d ' 

Collections of any magnitude can be grranged, andor any special pur- 
pose See New Lrts cf Collecticns, Apparatus, Cabinets, &c , of 


JAMES.R GREGORY, 
Geological Museum and Repository, 
88 CHARLOI1& STREET, FIITZROY SQUARE EN 


MINERALS, ROCKS, FOSSILS. * 
COLLECTIONS OF MINERALS AND METALS, 
SUNTABLE FOR TRAVELLERS AND 

STUDENTS, FROM £2 25 7 

Catalogue Free 
SAMUEL HENSON, 2 
277, STRAND, LONDON, 
Opposite NorjollgStreet 


NEW LIST (Just out) 
STANDARD COLLECTIONS AND 


APPARATUS 
FOR TEACHING - 


GEOLOGY AND MINERALOGY, 
POST FREE 
N B—The above Lst has been specially prepared as a Guide for 
SCIENCE TZACHERS ard SCHOOLMASTERS of Great Britan 
It contains most valuable information APPLY EARLY 
THOMAS J DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century), 
and through all Agencies R 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising. Anamesite, Aphte, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gners, Gramte, Gramulite, 
Lava, Lipante, Napoleonite. Nephelenite, Obsidian, Perthite, Piknrite, 
Pitchstone, Porphyry, Phonohte, Quartzite, Rhyohte, Schorlite, Syentte, 
"Tachyhte, Trachyte, &c , xs 6d. and 2s each Sections of Sedimengary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidue, 


&c 
THOMAS. RUSSELL, 
48, ESSEX STREET, STRAND, Ww (s 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be “f MAGNETISED,’’ constructed at 
the recommendation of W Crookes, Esq , F R S , and as exhibited at the 
Electrical Exhibition, Paris 

E DENT & CO, Makers of the Pgimary Standard Timekeeper of tne 
Royal Observatory, Greenwich. e 

Only Addresses —6r, Strands and 34, Reyal Exchange, London 


























N B —Watchescan be converted to this plan . 
e 
. 
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just Published, Post free, Price 622 


SUNBEAM TR'EASURES.—A Description 


of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the Internagional Fisheries Exhibition By BRYCE- 
WRIGHT, FZS,F RGS ‘All who have read the “Voyage of 

* * the Sunbeam? shld procure a copy”? William Clowes and Sons, 
Lamited, 13, Charing Cross, W C P 


Copies can be had from BRYCE-WRIGHT, 204, Regent Street, W 
2 .— e pit = - 
- , 0 HOW & co's 
Geological Transparencies for the Lantern. 


scriptiv® Catalogue on Application 


WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


HOW & CO’S POCKET MIGROSCOPE LAMP 8s 6d 


MICRO-PETROLOGY —Secteons of Pitchstones, Obsidiins, Granites, 
Syemtes, Diorites, Gabbros, Dolentes, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyehtes, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c @rice is 67 each e@ 


JAMES HeW & CO, 73, FARRINGDON STREET, Lonpow 


THE ENTOMOLOGISTS MONTHLY 
. MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducteg by C G Barrett, J W Dovucras, R McLacunag, FRS, 
E C RYE FZS, E SAufipzns, FL S, and H T Srawrton, F RS 

This Magazine, comm@aced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bntish Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 7s each 

London JOHN VAN VOORST, 1, Paternoster Row 

N B —Communtications &c, should be sent to the Editors at the above 

address, 


LA SEMAINE FRANGAISE a Weekly 


Newspéper and Review ın the French Language Politics, Literature, 
Science, Art Parieties, Notes Price 2d, through Booksellers, and at 
the Railway Bookstalls | Office, 441, Strand, W C 

LA SEMAINE FRANCAISE, Journal Frangais pour 


l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplarre par la poste, 2hd entimbres poste Abonne- 
ament franco par la poste—un an, ros rod , six mois, 5s 5a Prix 2d 
chez tous les hbraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441 Strand, Londres, W C 
LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise " has been brought out in London for the benefit $f those English 
read@s who may wish to study contemporary French from all points of 
vigw, mstead of confming their reading to one particular Gallic print 
Tt°certainly merits success ”—Graphıc 


ph 
LA SEMAINE FRANCAISE —“ The numbers before 


us are full of good things It will be far better for most than any 
one of the best papers pu@ished ın Paris itself We are much pleased 
with the character o£ it, and believe it will be highly valued in all the 
many households where French is cultivated The printing 1s very well 
done "—Qween @ 











The volumes com- 








TERMS OF SUBSCRIPTION — s d 

Three Months 2 9 

= Six ie 5 5 
Twelve ,, 10 10 


P OO payableto A CnISTIN 
Publishing Office, 441, Strand, W C 





On the rst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited byf AMES BRITTEN, F LS, Brittsh Museum 

Contents —Original Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News — 
P*oceedines of Societies 

Price rs 3a Subscription for One Year, payable in advance, ras 
Indon WEST, NEWMAN, & CO, 54, Hatton Garden, EC 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, F@mers, Resident Agents, and others *nre-est»d in tie 
management of land throughout £e United Kingdom 
The AGREULTURIST is pubhshed every Wednesday afternoon in 
time for the evening mails, and contains Repor's of all the principal British 
and Irish Markets of the week 
Thespecial attention of Land Agents 1s directed tothe AGRICULTURIST 
as ane the best exi-tiag Papers for Advertising Farms tobe Let and Estates 
for Sale 
‘Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first class medium fowreaching that Class 
@rice 32 By post 34¢ Annual Subscription, payable in advance, 14s 
Offices—377, High St , & dinburgh , gnd ras, Queen Victoria St London, 





Money Orders payable to Chasles Anderson, Jun , Edinburgh 
eec 


£500 IN PRIZES 


Are offered for EXTRACTS from the FAMILY 
RECORDS of Competitors, to be sent before 
MAY 15 Full particulars of the conditions 
are published ın the “ Record of Family Faculties i 
(Macmillan and Co., 2s 6d), which consists of 
Tabular Forms and Directions for entering Data, 
with an Explanatory Preface, by FRANCIS 
GALTON, FRS, Author of “ Hereditary 
Gents,” c 


EXTRACT FROM THE ' TIMES” oF JANUARY 9 


** A new and instructive recreation 1s offered by an eminent 
man of science to the families of England It may be called 
the game of ‘Family Recoids It 1s at least as attractive as 
most of the games, puzzles, and strings of questions with which 
many famihes now beguile their leisure and weary their acquaint- 
ances, and it 1s likely to be far more useful in its results 
The mquny he proposes to institute 15 in many 1espects a novel 
one Its, perhaps, as well not to take it too seriously at fist, 
lest those who are invited. to cooperate should be frightened 
iathei than attracted by ıt If the plan is to succeed, as we 
sincerely tiust it may, it must recommend itself by various 
motives to various minds, and we are convinced that there are 
many who would consent at once to play an attiactrve and ın- 
teresting game, though they would be very hkely to decline if 
they were asked to take part m a serious scientific. inquiry 
Which of the two classes of contributors to Mi Galton's * Re- 


cords’ 15 most likely to win the prizes is a different question i 
. 





FOR CHILDREN AND ADULTS. 


LIFE HISTORY ALBUM: being 


a Personal Note Book, combining the chief advantages of 
a Diary, Photograph Album, a Register of Height, Weight, 
and othe: Anthropometrical Observations, and a Record of 
Illnesses Containing Tabular Forms, Charts, and Ex- 
planations especially designed for popular use — Prepared 
by dnection of the Collective Investigation Committee of 
the ! utish Medical Association, and Edited by FRANCIS 
GALTON, F RS, Chairman of the Life History Sub- 
Committee qto 3s 62 , or, with Card of Wools for 
Testing Colour Vision, 4s 6d 


*t One of the most novel publications of the year _.Brotish 
Medical Fournal 


MACMILLAN & CO, LONDON. 





Now ready, Crown 8vo, price ros 67 


ELEMENTARY APPLIED MECH A- 
NICS By THOMAS ALEXANDER CE Professor cf Encimeenng 
m the Imperial College of Engmeering, ‘1 oket, Jajan and ARTHUR 
WATSON THOMSON, C & , B Sc, Professor or Engineering at the 
Royal College, Cirencester Part II TRANSVERSE STRESS , upwards cf 
riso Diagrams and zoo Examples carefully worked out, new and 
complete method for finding, at every point of a beam, the amount of the 
greatest bending moment and shearing force durgg the transit of any set 
of loads fixed relatively to one another—e g the wheels of a locomotive, 
continuous beams, &c , &c 


“The student who should carefully read ıt and consciertiously work 
through the examples, would acquire a knowledge, theoretically sound %and 
practically useful, of this part of applied mechat 1.5 waich he could not gam 
with the same labour and m the same time from any other book whith has 
been published on the subject ”--Nature . = 


MACMILLAN & CO, LONDON 
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ig CARAT GOLD. 
BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 





GEM MERCHANT AND GOLDSMITH, 


THE INTRODUCER oF 18-Carat GOLD JEWELLERY, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN, 


DIAMONDS. 


MR. STREETER, , 


SAPPHIRES. 
e e 


CATSEYES. 

‘ e a) 

"a kurris. . ° 
. e 

PEARLS. 








HODDER & 


STOUGHTON'S PU BLICATIONS. 





This Day, Royal 8vo, with Maps and ll'ustiazions, price 255 


JAPAN: TRAVELS AND RESEARCHES. 


UNDERTAKEN AT THE COST OF THE PRUSSIAN GOVERNMENT 
By PROFESSOR J J REIN, of the Univesity of Marburg e 


Nature —“ It as the best of the many publications upon the subject that have appea ed in the Jast ten years” 
Daily News — This remarl.able work has already taken in Germany a high position as a compreherfive study of th whole 


field of Japanese civilisation and of the country itself a 


Sheffield Independent —'* The reader will be amazed at the immense and accurate amount of knowledge he has brought to the 


accomplishment of his task 
deserves very careful study, 
accomplished author ” 
WORKS BY J W DAWSON, LL,D,FRS,FGS 
THE ORIGIN OF THE WORLD, according 


to Revelation and Science New Editon Turd Thousand 7s 62 
* We heartily commend the book to those who are interested in this most 
important question Dr Dawson .s a man well known in the ranks of 
science for great breadth and grasp cf knowledge "’—Sfectator 


FOSSIL MEN and their Modern Represen- 


tatives Second Edition Forty-four Illustrations 7s 64 
*€ A Leen observer of the habits of the rec man, and a diligent student of 
American antiquities, he 1s able, by analogical reasoning, to throw light upon 
the probable condition of prehistoric man in Europe ’—A theneum 


The STORY of the EARTH and MAN 


With Twenty Illustrations Eighth Edition, Revised s 6d 
“ A very able and interesting sketch cf geological science "’—Sfectator 


THIRD EDITION, 2 vols Royal 8vo 


UEBERWEG’S HISTORY of PHILOSO- 


PHY From THALES to the PRESENT TIME Translated by 
GEORGE S MORRIS, MA With Additions by the Translator , 
by NOAH PORTER, DD, LL D, o7 Enghsh and American. Philo- 
sopny, and by V BOTTA, Ph D , on Jtal'an Ph'losophy 
Vol I —ANCIENT and MEDI/EVAL PHILOSOPHY  Royal8vo 38s 
Vol II —MODERN PHILOSOPHY  Royil8vo 21s 
** Tt combines m an unusual degree the three qualities of accuracy, clear- 
ness, and conciseness, and therefore ıt 1s peculiarly adapted for the use of 
students, while the copious bibliography renders it of value to the scholar 
‘Lhere 1s so much that 1s especially excelent 1n the work, that we regard the 
appearance of these two volumesas a boon to English readers "—4 thenaum 
“Jt may be recommended to students of philosophy with al! confidence 
as an admirable text book "— Westminster Reviw 


! tone 


The Japanese Government asuisted him in the promotion of his undertaking This remarkable book 
ah ch it makes easy by its splendidly executed maps and phctotypes, 


and the lucid style of the 


The SIXTH EDITION 1s now ready of 
NATURAL LAW in the SPIRITUAL 
WORLD By HENRY DRUMMOND, FR SE,FGS ;s 6d 
“This 1s cne of the most impressive and suggestive books on religign that 
we have read for a long time _ No one who reads the papers entitled 
‘ Biogenesis,’ ‘ Degeneration,’ ‘Eternal Life,’ and ' Classefication,” to way 
nothing of the cthers m this volume, will fail to recognise 1n Mr Drummond 

a new and powerful teacher ’’—Spectator e. 
Most able and interestiong Mr Drufimond writes perfect English, 
his ideas are fresh, and expressed wah admirable felicity "—Literary 

Churchman 


The ANABASIS of ALEXANDER, or, the 


History of the Wars and C inquests of Alexander the Great pues 
"Translated, with a Commentary, from the Greek of Arran the Ni®o- 


median By E J CHINNOCK,MA LLB Lond 7s 64 
THE RELIGIOUS QUESTIONS OF THE DAY ‘ 
LIFE If IT WORTH LIVING? By J. 
MARSHALL LANG, DD Crown 8vo 3s 6d e 


“ It is not often one meets with the argumentative ability and the fuJlness 
and accuracy of scientific knowledge that mark this work "—<Academy 


ARE MIRACLES CREDIBLE? By J J 


LIAS, MA, Author of Commentaries qg eJoshua and Judges, and 
© Hulsean Lecturer for 1884 Crown 8vo | 3* 6d 
** The handling of the sub,ect 1s excellent "'— Ecclesiastical Gazetie 
DOES SCIENCE AID FAITed in regard 
to CREATION? Bytne Right Rev HENRY COTTERILL,DD, 
PRSE, Bishop of kdinburgh Crown 8vo 3s 6! 
‘This wore s remarkable among other w rks of its kind for fairness of 
The book 1s carefully and thoughtfully written —K; ‘nowledge 


London HODDER & STOUGHTON, 27, Paternoster Row 


R. FRIEDLANDER & SOHN, 


BERLIN NW, CARLSTRASSE xz 
Natural History and Natural Science Booksellers Established since 1827 
Largest Stock of the whole Literatre of Natural History and the 
Exact Sciences 
Apply for Classified Catalogue m 25 parts (each one special department of 
science), price 6¢ each Just published, Part XXI , Crystallography and 
Mineralogy, 38 pages (containing about 1600 works and papers) 





Just Published, Price One Shilling 
The RAINBAND: How to Observe it, and 
What to Expect from ıt By HUGH ROBERT MILL, BSc,FCS 
Wit? Numerous Illustrations, and a full description. of the method of 
Rarn-predicting by means of the Rainband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope . 
Contents —Introduction—H ow to see the Rawband—What the Rainband 


Just Published, Crown 8vo, Cloth, Piire 2s 62 
S. T PRESTON ORIGINAL ESSAYS 


1 On the Social Relations of the Sexes 2 Science and Sectanan 

Rehgion 3 On the Scientifc Basis of Personal Responsibility, &c 

By S LOLVER PRESTON, Esq ° 

WILLIAMS & NORGATE, x4 Henrietta Street, Covent Garden, 
London and zo South Frederick Street, Fdimburgh 





Demy 8vo Cloth, Illustrated, 21s e 


The NEW PRINCIPLES of NATURA 
PHILOSOPHY Waith an Answer to Professor Huxley, President of 
the Royal S ciety on the Laws of Motion Alsc, One Penny each, 
Answers to Nature ani to Knowledge By WILBIAM LEIGHTON 
JORDAN FRGS ^ 

London DAVID BOGU&, 3 St Martin's Place, W C 





1— How to use the Rainband—Graphical Representation of Observations 
Results of Rainband P&dicting 

aw be had fron the Publisher, ADAM HILGER, 204, 
ps 


Stanhope Street 





* “NATURE” SERIES —NEW VOLUME 
The CHEMISTRY of the SECONDARY 
BATTERIES of PLANTS and FAURE ByJ H GI ADSTONF, 
*"aesnhDp,FR'S,and ALFRED TRIBE, F Inst C , Lecturer on Che 


mistzy at Dulwich College Crown 8vo — 25 6a 
MACMILLAN & CO, LONDON 


TAKING TIME BY TRANSIT. 
MANUAL ot th» TRANSIT INSTRUMENT as used 


for obti ming Accurate Time Crown 8vo Pr ce One Shilling 


TRANSIT TABLES for 1884? giving the Transit & 


lwenty Stars for e ery Cyening in the $ ear, bor popular use CroWn 
8v Priceas 64. By LATIMER CLARK, MICE 


E & F N SPON, 16, Charmg Cross, London 
oe 
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SUBSCRIPTIONS to “NATURE.” ! LIGHTNING CONDUCTORS. 
- s d 


' Experience, accumulated since the time of Benjamin Franklin, proves 


Yeaily 28 o ! conclusively that a Conductor made of Copper of adequate size 1s the best 
Half-yeai ly . 14 6 of allapphances for the protection of every description of building from the 
ET Quagterlyé 7 6 destructive effects of lightning 
To the United States, the Continent, and all places N E WA B [i & C O 'S 
within the PostaleUnion e i 
. e s d PATENT 
hg Yearly 30 6 | z 
Half-yealy 15 6 | COPPER LIGHTNING CONDUCTOR, 
Quarter e 8 o 


As applied to all kinds of Buildings and Shipping m all parts of the world 
with unvarying success ıs the most Trustworthy, most Effective, and al o 


3 | the Cheapest Conductor ever offered to the Public 
CHARGES for ADVERTISEMENTS. R. S. NEWALL & CO., 


130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 





Three Lines in Columne2s 6¢ 92 pei Line after 
£s 








d 
One-Eighth Page, oreQuaiter Column 018 6 68, ANDERSTON QUAY, GLASGOW 
Quarter Page or Half $ Colunn 115 0 MANUFACTORY—GATESHEAD-ON-TYNE 
Half a Pager a Column 3 50 
Whole Page s 6 6 o 


IN 


NATURAL HISTORY 
Having appointed MR DAMON, of Wey uour, SOLE AGENT for 
the Sale and Supply of my GLASS MODELS in GREAT BRITAIN 
and IRELAND, I request all orders and communications to be made to him 


* 
Post Office Orders payable to MACMILLAN à» CO 
OFFICE 29, BEDFORD STREET, STRAND, W C 


Días of Societies 








| 
| . 8LASCHKA MODELS 


LONDON 
THURSDAY, JANUARY 17 L BLASCHKA, DRESDEN 
Roya Society, at 4 3o —On a New Method of Generating Electricity Priced Catalogue, 62 





J A Kendall —On the Electrolysis of Dilute Sulphuric Acid and other 
Hydrated Salts Dr J H Gladstone, F RS,and A Tribe —On the 
Dynamics of a Rigid Body in Elliptic Space R S Heath —Evidence of 
a Large Extinct Lifard (Notsosaurus dentatus, Ow ) from Pleistocene De- 
posits, New South Wales Sir R Owen, FR S 

Linngay Socigrv, at 8—Revision of the Tuper-bearing Species of 
Solanum J G Baker—The Hypopus M Ak or Life-history of 
Cestain AcannagA D Michael —Burmese Desmidiee W Joshua 


CHEMICAL Spcmry, at 8—On Camphoric Peroaide and Camphorate of C HEMICAL HANDICRAFT. 


Barium T Kgngzett —On the Decomposition of Silver Fulmmate b PRICE 4: 77 POST FREE 


minating Siver without the Use d Nnnc Aad Edward bers MD, A OATALOGUE OF CHEMICAL APPARATUS 


and Michitada Kawakita, M E —On Hypqutrites Edward Divers, MD, 


SECOND EDITION, 
GRIFFIN’S 


and Tamemasa Haga ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
ROYAL INSTITUTION, at 3 —Music for the Pianoforte, &c Prof Pauer Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Longon INSTITUTION, at 7 —Explesives H Dixon Most Complete and Cheapest Last of Apparatus 
FRIDAY, JANUARY 18 > 3 
Rovar INSTITUTION, at 9 —Rainbows Prof Tyndall JOHN J. GRIFFIN ONT ger CARRICK STREET, 
SATURDAY, JANUARY 19 L] d 





SUNDAY, JANUARY 20 


ee at 3—L fe and Literature under CharlesI Prof s C T | S L. E Y & C 
: s. € o., 


Sunpay LzcrURE Socrrry, at 4—'lhe Mechanical Theory of Life and 

Structure Prof Boulger OPTICIANS, 

MONBAY, Janvary 21 e|172, BROMPTON ROAD, S.W. 

LONDON INSTITUTION, at 5 —Ornament H H S atham 
VICTORIA INSTITUTE, gt 8 —Design in Creation Sir E. Beckett RAIN-BAND SPECTROSCOPES. 
ARISTOTELIAN SOCIETY, at 8 —Hume’s ‘‘ Treatise of Human Nature" 

H W Carr With Fixed Slits 30/- each 
- TUESDAY, JANUARY 22 With Adjustable Slits 40/- ,, 
poe ION: at 3 Coms M Medals R S PE Copy of an Unsolierted Testimonial from 
Purcceame cocina ee JOHN SANFORD DYASON, Eso, FRGS, F R Met S, 


Member of Council of Meteorological Society 
BoscoBzL GARDENS, N W , September 19, 1883 
“I HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactorv manner "' 


WEDNESDAY, JANUARY 23 
GEOLOGICAL SOCIETY, at 8 —On the Serpentine and Associated Rocks of 
Porthalla Cove J H Collins —Outline Geology of Araba C M 
Doughty Communicated by Prof T G Bonney, F RS —A Delta in 
Mimature—27 years’ work 1 Mellard Reade 
Society OF Arts, at 8 —Science Teaching in Elementary Schools W L 





Carpenter To § © TISLEY & Co, 
2 THURSDAY, JANUARY 24 172, BROMPTON RoAD, S W 
RovAL Society, at 4 30 E 
RovAL INSTITUTION, at NE e ix the pianoforte, w ns Pauer In Fcap 8vo, Price 3s 6d 
Socrgry oF ARTS, at 8 —Gas from Limed Coa! rO anklyn 
LONON INSTITUTION, at 7 —Mozart’s Operatıc Works W A Barrett ELEMENTARY LESSONS IN THE 
' FRIDAY, JANUARY 25 SCIENCE OF AGRICULTURAL PRACTICE By H TANNER, 


QufxxrT MiCROSCOPICAL CLUB, at 8 FCS,MRAC, Examiner in the Principles of Agriculture under 


n the Government Department of Science, som:time Professor of Agri- 
BR AT Vah 9 da e the Snow clad Mountain of cultural Science, University College, Aberystwith 


MACMILLAN & CO, Lond 
SATURDAY, Fanvary 26 SEO London 


PuysicAL Soc@ry, at 3 —On Direct Reading Electric Measuring Instru- 
ments Prof Ayrton, F RS, and Prof J Perry —On the Electromotive 
Force set up during Interdiffusion Dr C R Alder Wright, F RS, and 


C Thompson 
ROYAL INSTITUTION, at 3 —lafe and Literature under Charles I Prof 


Morley 


GREEK and ROMAN COINS Catalogue 
of the Collection formedeby GEORGE SIM, F SA Scot, Edinburgh 
eto, price 215 









fa ER ESV. Bee ed d ESE 
laa chat se: eee nde MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, stomach 
AND BOWELS A Great PURIFIER of the BLOOD oa 


Powerful Invigorator of the System, in cases of WEAKNES# 
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Water-hly, showing Trichoblasts, highly polar, s-Cover Slide, illustrating the Five Orders of the * 
1s Q i Coniferæ Foliage, 3s., Stems, Ss. 
Trogæolum tuberosum, fasciated stem double Eurotium repens, showing Comdia-bearing 
cud stained, s EÑ O O O Hyphæ, x . * 
Fig, growing point, showing Menstem, 1s O Eum tusstlaginis, Vert Sect, 18 
Lirwdendron, transverse fibre of petiole, 1s Brackeg, Apex ofgRhizomes Is 


Collection of 25 Shdes illustrating 25 different tissues, One Gumea Catalogue Free tay Post Remgtance with Order 
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B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 
aN 
WALL PAPERS FREE FROM ARSENIC. 
m dà WILLIAM WOOLLAMS & CO., Manufacturirfg Paper Stainers. 
ARE THE ORIGINAL MAKERS OF . 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenie. 
` Sole Address—irio, HIGH STREET, MANCHESTER SQUARE®, LONDON, "W 
May be ontained of all Decorators Special Prize Medal, Samtary Institute e . 
Award of Merit, International Medical and'Samgry Congress Silver Medal? Natiogal Health Society, 1883 
MAR VE CZ AND PE A Es, 
[By Appointment to the Royal Institution of Great Britath,] . ° à 
SUCCESSORS TO W. LADD & CO., r 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. ti * 
. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. ° 
THE ZOOLOGIST: JOH. AMBR. BARTH, éditeur, 
A MONTHLY MAGAZINE OF NATURAL HISTORY. LEIPZIG, Johannesgasse 34 
PERIODICA 
Erde) Ee ear ee be ae Mene abes Annalen de Physik und Chemie, Herausgegeben gos 
LBERT i RF. 8 876 
Orga Augies by well oy same in every brash of onagy | G emana Cat 87) ich se oiera oe Be Bt 
rare birds, distribution and migration of British fresh-water fish, new or Beiblatter zu den Annalen der Physik und Chemie — Herausge-, 
rare merine fish, loca! aquaria, British reptiles, British land and fresh- geben seit ®77vonG u E Wrepemann ' fahrlich r2 Hefte 8° M16 


water mollusca, with remarks on the haunts and habits of the species ,*and ournal fur praktische: Chemie (von 1828 bi 
other matters of general interest to those who delight 1n. natural history J Titel “ Journal für technische und (voit 1328 pis 1934 anter lemi 


Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological Ey ee tees eves con tt n EUM xs 
journals of important and interesting articles ın vartous branches of snology - g 





Chere are occasional woodcuts Voll cai genes, a Bande ina? PANT ger i teat 
ti 
JOHN VAN VOORST, 1, Paternoster Row ei petani eae an ker recht Verlang Taney 
FOURTH EDITION, REVISED . 


A TEXT-BOOK OF PHYSIOLOGY. By MzicBagL FosrER, M.A., 


M.D,LL.D,FRS, Professor of Physiology in the University of Cambridge With Illustrations Fourth Edition, 
Revised Medium vo 215 

“Dr, Foster has combined in this work the conflicting desiderata ın all te»t-books—comprehensiveness, brevity, and 

clearness . . After a careful perusal of the entire work we can confidently recommend it both to the student and to the 


practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 
whilst the arrangement and the style are alike excellent ?— The Lancet 


MACMILLAN AND CO, LONDON 





With numerous Tilustrations, Medium 8vo, Price 12s 6d 


A TEXT-BOOK OF i 
PATHOLOGICAL ANATOMY AND’ 
i PATHOGENESIS. . 


|. BY ERNST ZIEGLER, 


* Piofessor of Pathological Anatomy in the University of Tubingen 
r TRANSLATED AND EDITED BY DONALD MACALISTER, MA, MB, MRCP, 
- a Fellow and Medical Lecturer of St John’s College, Cıpmıdge. . ° 
PART I—GENERAL PATHOLOGICAL ANÁTOMY . 
e. 
š MACMILLAN AND CO, LONDON * ee 
e e 
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. Messrs.. MACMILLAN & 00/8 NEW BOOKS. 
207 “LORD ENNYSON’S WORKS. 








* e Mens. MAcMILLAN AND Co. beg to announce that 
they * will for the future publish Lorp Txrnnyson’s 
.Works. à 


On, the 22nd. inst. they will be prepared to supply the 
; Frade with an entirely New Edition of the complete 
Works, in Crown 8vo, price 7s. 6d., printed from new 


typg,"and containmg a new Portrait engraved on steel. 





A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, MA, LLD 5 
. Author of “The Making of England," &c. With Portrait and Maps Demy 8vo 18s 


° «We hate no hesitation in saying that the opening chapter of this volume—which, as Mrs Green tells us, was 
the last plece ef work he did—is in insight, sympathy, and comprehensive grasp of the subject, not surpassed by any 
other passage m his wriffngs In these and many other passages we note not only the vigour of Mr Green's 
mund, but an advance -upon hiş -earlier work The vigour, impaitiality, and independence of these remaiks 
intensify the regret which not only every 1eader of English history, but every Englishman, must feel that the author 
should, in the very fulness of his knowledge and his powers, have been snatched away from a task for which no one 
noW alive possesses his peculiar qualifications "—A theneum 


NEW BOOK OF TRAVEL 


THE HIGH ALPS OF NEW ZEALAND; or, a Trip to the Glaciers of 
the Antipodes, with an Ascent of Mount Cook By WILLIAM SPOTSWOOD GREEN, M A., Member of the English 


* Alpine Club With Maps Crown 8vo 75 6d ; 
* The whole account 15 a succession of hau breadth escapes The book thioughout is of considerable intei est, and 1s a 


woithy memento of one ofthe most daring expeditions of modern times "— The Globe 


LAND AND ITS RENT. By Francis A. WALKER, Ph.D, LL.D., 


President of he Massachusetts Institute of Technology, Author of ‘The Wages Question,” ‘ Money,” ** Money, Trade, 
and Industry,” ‘‘ Political Economy ” Fcap 8vo 3s 64 


“ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- 


NETISM By ANDREW GRAY, MA,FR SE , Chief Assistant to the Professor of Natural History in the University 
of Glasgow Pott 8vo 3s 6g 
NOW READY, VOLS I, II, III, AND IV PRICE 31s 64. EACH 


SURGERY, THE INTERNATIONAL ENCYCLOPADIA OF A 


Systematic Treatise on the Theory and Practice of Sugery by Authors of Various Nations Edited by JOHN ASHHURST, 
Jun, M D Professor of Clinical Smgery ın the University of Pennsylvania, — Illustrated with Chiomolithographs and 
Wdod Engravings In Six Volumes (to be Published Quarterly) Royal 8vo 31s 6d each 
CONTENTS OF THE VOLUMES —Vol I GENERAL SURGERY OPERATIVE, MINOR, and PLASTIC SURGERY AMPUTA- 
TIoys Vol II INJURIES and DisEAsES which may occur in any part of the Bopy VENEREAL DISEASES, INJURIES, and 
DISEASES of Various Tissuzs of the Bopy Vol III INJURIES and DISEASES of the NERVES, BLOOD-VESSELS, and BONES 
Vol IV INJURIES and Diseases of the Jornts Excisions and RESECTIONS TREATMENT of DEFORMITIES INJURIES and 
DYszasEs of Various REGIONS of the Bopy Vol V. REGIONAL SURGERY (continued) Vol VI REGIONAL SURGERY (con- 
cluded) JHISTOR¥of SURGERY APPENDIX GENERAL INDEX to tbe whole of Six Vors 


BY PROFESSOR F MAX MULIER 


L4 
KANTS CRITIQUE OF PURE REASON. The only , Complete 
Translation of the Ouginal Edition By F MAX MULLER With an Histoncal Introduction by Lupwic 


Norre 2 Vols Demy 8yo 32s 
** Through this translation Kant’s work has for the first time become international—the common property of the whole worle” 


— Times A 
e. 


s * * MACMILLAN AND CO, LONDON. " = 
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CHARLES COPPOCK,- . 


Late Partner with R. & J. BECK,. 
too NEW BOND STREET, LQNDON; Wwe 











- MICROSCOPES FOR STUDENTS AND auanfons * ^ 
Materials for Preparing, Staining, and. Mounting Objects. New Preparations of*Parasitic 
Diatomaceze :z stu. Marine and Freshwater Algz with Axtheridia and Rtraspores 
ILLUSTRATED CATALOGUE, 2s S 


100, NEW BOND STREET, LONDON, W. 


PRIZE MEDALS—London, 1851 , Paris, 1855 , London, 1862, Paris (Silver), 18675. London, 18]4 " 


WA E LX iE. M TONE S «Lb £5» C» n S, 
BRASS FOUNDERS, AND METAL WORKERS. 
THE PATENT BOOK-SHELF FITTINGS, as usedin the PUBLIC LIBRARIES of LIVERPOOL, GLASGOW, 
BIRMINGHAM, &c, enable a nice adjustment of Shelves to be made without trouble 
HOOKHAN'S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND EASY means ee Pictures 
CURRALL’S PATENT VENTILATORS secure a regular supply of fesh aur, withóut draught, et a very small c@st 


illustrations and Partwulars will be sent Free by Post on Application o 


MOSELEY STREET, BIRMINGHAM. 


um THE “OTTO” GAS ENGINE, Lc 
OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed ' 
to be 20 to 70 */ less than 1n other 
makes of Gas Engines. 


A few good Second-hand Engines of the Atmospheric 
Type on Sale cheap, also a few Second-hand 
Ottos, taken in exchange for larger sizes, are 
now on offer | 


CROSSLEY BROS., Limited, 


Openshaw, Manchester. | 























































































































LONDON OFFICE GLASGOW OFFICE 
24, Poultry, E C. 193, Sauchiehall St. 


CHAS. CHURCHILL & CO, 


Importers of American Tools and Machinery, 


21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs C CHURCHILL & CO are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including r2 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bats, 


Planes, &c 
* HOUSEHOLD ELEGANCIES” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaply and tastefully 300 pp 8vo Post free, 6s 64, 






















































AMA TEURtCATALOGUE, 215 pp. (Photolitho), with 800 Illustrations, sent on receipt of 6d , or = 
new and complete Iusti ated Catalogue for 1883, 215 pp 4to, sent for Is in stamps 
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“ To the solid Sound 
Of Nature tiusts the mind which builds for aye " —2WOoRDSWORTH 
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ZOOLOGY —Preliminary Scientific Exami- 
nation of the UNIVERSITY of LONDON Professor LANKESTER’S 
Course of Practical £oology, commencing on February 1, and ending in 
July (two days à week) “Another Course commences on May 1 (four 
days a week) Students of any Hospital or unattached are admitted to 
these cMsses Apply at the Office, University College, Gower Street 


MÀ — M —.————————————————————————————————À 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICGADILLY, W 


ARCHIBALD GEIKTE Esq, LLD,¥FRS, Director General of the 
seological Survey of the United Kingdom, will, on TUESDAY next 
Janua@y 29), at three o'clock, begin a Course of Five Lectures on “The 
gin of the Scenery cf the Br tish Isles "' 

Subscription to this Course, Half a Guinea, to all the Courses in the 
‘éason, Two Guineas e 


VICTORIA UNIVERSITY, 
MANCHESTER. 
DEGREES IN MEDICINE AND SURGERY 


The Statutes and Regulations tM@cerning Courses of Study and Examina- 
ons for these Degrees are now published, and can be obtained from the 
'mversity Registrar 

Full particulars as to D@grees in Arts Science, and Law, together witn 
opies of the Charters, Exammation Papers, &c, will be found in the 
Calendar" (price rs), published by Messrs Macmillan and Co , London, 
wr J E Cornish, Piccadilly, Manchester 

A T BENTLEY, M A, Registrar 


EBD’sS 
CHESTS 


- PLATE 
CUTLERY 


COMPLETELY 
FITTED, 








All Sizes wn Stock. 


SPECIAL 
DETAILED LIST 
FREE. 


E 2€ 





ees 
OXFORD STREET, WEST’END; AND 
IANSION HOUSE *BUILDINGS, CITY, 


*LONDON. 
\NUFACTCRY—The Royal Plate and Cutlery Works, SHEFFIELD 
» ° 
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Just Published, 


i l [All Rights are Reserved 

HOW TO USE OUR EYES, 

HOW TO PRESERVE THEM BY THE 
AID OF SPECTACLES. 


BY JOHN BROWNING, F R.A.S. 


With Thirty-seven Illustrations, 
Price Is , in cloth, 1s 67 


“This little volume should secure a wide circle of readers We have been 
specially pleased with the many useful hints given by Mr Browning regard- 
ing sight-preservation Mr Browning’s work teems with interest, and 
deserves perusal from its intrinsic interest, and from the amount of informa- 
Bones may be culled from sts pages regarding the physiology of seeing '* 
—Heall, 

* How to Use our Eyes,’ by John Browning, FRAS,1s a thoroughly 
practical little manual, likely to be of much use to persons with weak eyes " 
—Graphic 

“Every one who cares about his eyesight should get this little book those 
who think their eyesight of no particular moment can very readily dispense 


S withit "—R A Proctor, BA, m Knowledge 


CHATTO AND WINDUS, Piccadilly, London, W. 
And of all Booksellers 
Sent free fo. 1s or Is 6d by the Author, 
JOHN BROWNING, 63, STRAND 


STANDARD METEOROLOGICAL INSTRUME 
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NEGRETTI & ZAMBRA, °, 


Opticians and Scientific Instrument Makers 
To Her MAJESTY THE QUEEN, owe, 


HOLBORN VIADUCT, ` 7 
45, CORNHILL, & 122, REGENT STREET,-LONDCN. 
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MICROSCOPES. 
U iequalled by any other Maker at the same Price 
should apply to the Manufacturer, 


EDMUND WHEELER, 


«48N Tollington Road, Holluway, N London 


UNIVERSITY COLLEGE, LONDON 
QUANTIIATIVE ANALYSIS 
A Course of Twenty J ectures «n the above subject will he given during 
February, March, and Aprl, b R T PIIMPION PhD, FCS, 
Assistant-Professor of Chemistry ` First lecture, MONDAY, February 11, 
at3 Fee, £1115 6d 


Intending Purchasers 





TALIOURD FIY, MA, Secretary 





ST BARTHOLOMEW’S HOSPITAL 


AND COLLEGE 
CLASSES FOR THI UNIVERSITY OF LONDON —PRELIMIN- 
- ARY SCIENTIFIC EXAMINATION 

A Class ir all the Subjects (including, practical work) begin on TUES- 
DAY, January 15, at xz a m. It is open to Students not attached to the 
Hospital 

Fee (including all materials) te Students of the Hospital, 468 85 , to 
others, 10 ros bee for a Singie Subject. £3 35 e 

The Class 15 continued up to the Lxa ninition in July and 15 held by— 

Botany —Rev G Henslow, M A, I ecti rer on Botany to the Hospital 

Chemistry —H E Armstrong, F RS 

Physics —F Womack, B Sc Lond , Demonstrator of Natural Philosophy 
to the Hospital 

Zoology —I W Shore, B 5c, M B Lond 

For further particulars, application nay be made personaly or by letter 
to the WARDEN of the Col'ege, Ile College St Bartholomew's Hospital, 
EC A Handbook forwarded on application 


MODERN LANGUAGES —MORTIMER 


LEROY, B cs L, can take one more visiting engagement this term — 
Address 29, Walpole Street, Sloane Square, S W 








HOME TUITION, LONDON & SUBURBS 
—STUDENTS desiring Instrt ction m Mathematics attended at their 
own houses by a High Wrang'er, M A "1rm Coll, on very reasonable 
terms —X , 50, Coningham Road, Shepherd s Bush, W 





WAN TED.—A  Naturalist with Private 


means at command to join a pa-ty now forming fcr the purpose of Fx- 
pons a Virgin Tract within twerty days of London Expenses and a 
andsome margin besides fully expected to be realised upcn completion 
of the object in view —Apply to Hyprocrn care of Messrs Allan, 
Newsagents, Mosley Street anc Dean Street, Newcast'e-on-Tyne 





— MINERALOGY, GEOLOGY, AND 
PETROLOGY. 


ALL COLLECIIONS LARGELY IMPROVED  * 


Special Geological Collections for Students and Teacters, employed by all 
Lecturers and 1eachers in Great Bniain, obtained. FIRST-CLASS AWARD at 
Sydney Exhibition 

Collectiors at £2 2s , £1 15 , and 105 67 

Collections of any magnitude. can be arranged, and for any special pur- 
pose See New Lists of Collections, Apparatus, Cabinets, &c , of 

JAMES R GREGORY, 
Geological Museum and Repository, 
88 CHARLOTIHk STREET, FITZROY SQUARE 


CRYSTALS OF MINERALS 
Collections of Twenty-five Natural Crystals of Minerals comprising 
Illustrations of all the Six Systems, price 215, Carriage Free 
J ARGER COLLECTIONS 
Contaimng Fifty Crystals of M neral, more select and some rare 


illustrating all the Systems, price scs , Carriage Free 
Samples of these Collections on view on application to 


JAMES R GREGORY, 
Maneralogest, 

88, CHARLOTTE STREET FITZROY SQUARE, LONDON 
MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 25 


Catalogue Free 
SAMUEL HENSON, 
277, STRAND, LONDON 
Opposite Norfolk Street 


MICRO-PETROLOGY. 


A large series of Rock Sections, compris.ng Anamesite, Aplite, Basalt, 

e Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss Granite, Granulite, 
Lava, Lipante, Napoleontte, Neghelenite, Obsidian, Perthite, Piknite, 
qe, Porphyry, Phonohte, Quartzite, Rhyohte, Schorlite, Syenite, 
achylite, @achyte, &c, 1s 6d. and 2s each Sections of Sedimentary 
æ Rocks, sh@wing Foraminifera, Sponge Structure, Corals, Shells, Xanthıdıæ, 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAWD, Ww C. 











LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLION, 57 NEWHALL SIREGT, BIRMINGHAM 
who has lst week sent to his subscribers the Freshwa@r Alga,*Zy gnem: 
cruciatum, with drawing and des®iption He has also sent out Diatoms, 
Volvox globator, Hydra GlassWLarva, Asplanchna priodonta, Melicert: 

"o 


mngens, Spongilla fluviatılis, Am&ba, e 
Weekly Annouicemeats will be mage ın this place of Organisms T B 
15 supplying e e 


Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Sıx Months for Subscription of £1 15 , 
or Twelve Tubes for 10s 6d 
Portfolio of Drawings, Nine Parts 1s each 


PROFESSORS of BIQLOGY supphed witt 


all Specimens by 
E WADE WILTON, Northfeld Villas, Leeds 








NEW LIST Wust out) 3 
STANDARD COLLECTIGNS AND 


APPARATUS 
FOR TEACHING 


GEOLOGY AND MINEFALOGY, 

* POST FREE e 

N B—The above List has been specially pvepared as a Guide foi 

SCIENCL TFACHFRS and SCHOOLMASSTERS of Great Britain 
It contains most valuable information APPLY LARLY 
THOMAS J DOWNING, 

PRACTICAL GEOLOGIST & MINERALOGIST, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 
and through all Agencies 


DIAMONDS IN MATRIX 
R C NOCKOLD D amond and Oriental Stone Cutter and Dealer, ha 
on sale Specimens of the above, also Cut Prec.ous Stones m all folours 
?recious Stones valued and bought 








(i2 FRITH STREET SOHO èV . 
MR RICHARD ANDERSGN, 'F CS, 
AUTHOR OF 


“LIGHTNING CONDUCTORS 
THEIR HISTORY NATURE, AND MODE OF APPLICATION, 


Makes a Specialty of Testirg tne Efficient Action of Lightning Conductors 
and of giving Adv ce as to the best mode of applying the Apparatus@or th 
Protection of Publ.c and Private Buildings 

LEADEYHALL HOUSE ror, LEADENHALL STREET, E Ce 
Now Ready, price 6s, Vol XVIII, Part IT , January, 1884 
THE JOURNAL OF A 
ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL 
CONDUCTE® BY 
Professors G M HUMPHRY, TURNER, and M‘KENDRICK 
Contents 
Certain Abnormal Conditions of Reprodudfive Organs in Frog B 
A M Marshall, M D (Plates VI VIT) 
_ Urea Fhmination under Use of Potassium Fluoridein Health By Lé 
Waddell M B - 
3 Primary Sarc ma of Kidney By B C A Windle, M D 
4 "Transve-se Mcasuements of Human Ribs By R J Anderson, MD 
5 Method of Determining Position of Fissure of Rolando in Livin 
€ 





n 


Subject By A W Hare, M B 
New Forms of Nerve lerm nations in Mammalan Skin By [d 

Hogza1 M B (Pates VIII IX) 

7 Foldof Naes By J Symmgton M B (Plate X 

E Researches into Histology of Cord and Medulla 
MD Par. III (Plate XI) 

9 The M scilus Stermahs By J D Cunninglam, M D 

10 Movements of Skoulder Girdle involved in. those of Arm, on Trunk B 
C W Cathan, M B 

ir Relation of Orbito-Sphencid to Pterion in Side Wall of Skull ByJ I 
Sutton (Plate XII) 

12 Anatomical Notices . 

MACMII LAN & CO Tondon and Cambridge 


THE ZOOLOGIST: . 
A MONTHLY MAGAZINE OF NATWRAL HISTORY. 


Third Sedes Edited by J E MaxrmG,FLS,FZS, ember of tk 
British Ornithologists’ Union , contains— » 

Onginal Articles by well known naturalists in every Branch of xoology 
habits of animals , arrival and departure of migratory birds , occurrence 
rare birds, distribution and m'gration of British. fresh-water fish, new « 
rare merme fish 'oce! equarta, British reptiles, British land and fresl 
water mollusca with remarks on the haunts and habits of the species, an 
other matters of general interest to those who dehght ın natural histor 
Reports of tie Linnean, Zoclogical,end Entomological Societies Reviev 
of natural h story books Occasional translations from foreign xgologic 
journals of important an@ interesting articles in various branches of snolog 
There are occasional woodcuts 

JOHN VAN VOORST, 4, Paternoster Row 
ee 


yy W A Holh: 
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On the zst of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
e. Edged by Jonn T CARRINGTON, 
With the Assistance of 
FnEpERICK Bonn, F ZS | Joun A Powsg M D 
EpwarD A Frrcu, FL S i J Jenner Warr, FL S 
@ F Bucnanan WurrTE, M D 
Cbntains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or begeficial to Farm or Garden, Notes on 
Habits, Life-Histories , occurrencegof Ranties, &c , there are Monthly 
Lists of @uphcates@nd Desidgata "e 
Numerous WooncuT ILLUSẸRATIONS, to the printing of which especial 
@ittention given and occafpnal LITHOGÊAPHFD and Curomo-LiTHo 
GRAPHED PLATES 
SIMP@IN MARSHALT & CO Stationers’ Hall Court 


LELECTRICITE: 
Chaque Samedi, 16 pages, grand 1n 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 
Scientifique, illustrée, espéciale, seul Journal tenant les lecteurs 
ay coufant de toutes Jes @xpositions élechiques, et de tous les 

. s progrès de l'électricité 
Comité de Rédaction, ARMENGAUD JEUNE, 
résident , 
A BPWTHON,E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L ,MAICHE, 
A*de MÉRITÉS, D MONNIER, D NAPOLI 
Subscripron Yearly, 20s , Six Months, tos, 

Agency for England and Colontes— 

LE FEVRE AND CO., ENGINEERS, 


26, BupGz Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 








inl —ÀÀ ra a —— 
JOR. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34 

: PERIODICA 

Annalen der Physik und Chemie Herausgegeben von 
GiLBERT fvon 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G WiEDEMANN (seit 1877) Jahrlich 3 Bde oder 12 Hefte 8° ar 

Beiblatter fu den Annagen der Physik und Chemie — Herausge- 
gebenseiti877vonG u E Wrepemann Jahrlch r2Hefte 8° M16 


Journal fur praktische Chemig (von 1828 bis 1834 unter dem 
Titel ‘‘ Journal fur technische und Sconomische Chemie’’) herausge- 
geben von Erdmann HMM er Sedet, Marckand, Werther, (bis 

e i869 Neue Folge (seit 1870) herausegegeten von H KorBE und E v 
Meyer  Jahrhch 2 Bande in 22 Heften 22 

Vollstándige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 

zugesandt 


e Ready Neat Week Part XXIV, Price 3s 6d 
BRAIN: 
A JOURNAL OF NEUROLOGY 
EDITED BY 
T C BUCKNILL, MIS, FRS, J CRICHTON-BROWNE, MD 


FRS D FERRIER, MD, FRS,J HUGHLINGS-JACK&ON, 
MD,FRS,andA DE WATTEVILLE, MA, MD,BSc 


* Contents 
ORIGINAL ÁRTICLES — 

The Relations of Hystena with the Scrofulous and the Tubercular 
Diathess By Prof J Grasset, M D 

On Posterior Spinal Sclerosis. consecutive to Disease of Blood-vessels By 
Thomas Buzzard MI), FRCP 

On the Relation of the “Aura” Giddiness to Epileptic Seizures By 
Charles € Beevor, M D (Lond), MRCP 

Note on a Case of Anæsthesn By H B Donkin, MB (Oxon), 
FRCP 

CriNICAL Cases — 

Case Illustrating Cerebral Localisation 
(Lond ) 
Carricat Dicrs® — 
Recent Views on the Innervation of the Heart 
MD FRCP (Edin) 
Reviews AND Notices or Books — 
e Maudsley on Body and Will By Charles Mercier, M B 

Richardson on the Field of Disease, 1 Book of Preventive Medicine 

Octavius Sturges, M D 
ABSTRACTS OF BRITISH AND FOREIGN JoURNAIS — 

Pitres and Vullard on Non-Traumatic Peripheral Neuritis—Dejérine on 
the Peripheral Nerve Lesions of Atawa and on Peripheral Nervo-Tabes 
-ahohnson dÀ Nerve-suture and Nerve transplanttion By Herbert 
W Page, FR CS e 

Two Cases of so called Spastic Spinal Paralysis 

La Psichiatria, Ja. Neuropatologia e le science affine—(Brancht on Func- 
tional Compensation of the Cerebral Cortex—Nicolucci on the Brain of 
Man, &c) By A Rabagliau 

Russian Archives of Psychological Medicine and Neurology By E 
Buchanan Baxter, M D 

Archives de Neurologie—Gellé on Labyrinthine Vertigo—Parinaud on 
Ocular Paralysis By Dë W Bevan Lewis 

MACMILLAN & CO, LONDON 
. [4 


By Joseph Wiglesworth, M D 


By Byrom Bramwell, 


By 


By LIONEL S. BEALE, F R S, Professor 


of Medicine ın King's College, London 


SLIGHT AILMENTS, their Nature and Treatment 5s 

How 2 WORK with the MICROSCOPE zoo Plates zrs (Harrison 
ons 

The MICRÓSCOPE in MEDICINE 86 Plates ars 

BIOPLASM an Introduction to Medicine and Physiology 6s 62 


PROTOPLASM, or, Matter and Life (4A New Edition preparing 
DIAGNOSIS and TREAL MEN1 of URINARY DISEASES 


[Preparing 
On LIFE and on VITAL ACTION ss 
The MYSTERY of LIFE 3s 6d 
LIFE IHEORIES and RELIGIOUS THOUGHT 5s 6a 
The “MACHINERY” of LIFE 2s 
DISEASE GERMS (Sotled Copies only ) 8s 62 
KIDNEY DISEASES, &c [4 New Editon preparing 
London J & A CHURCHILL 


R FRIEDLANDER & SOHN, 


BERLIN NW, CARLSTRASSE rr 
Natural History and Natural Science Booksellers Established since 1827 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences 

Apply for Classified Catalogue in 25 parts (each one special department of 
science), price 67. each Just published, Part XXIV 2, Chemistry, 24 
pages (containing more than 1000 works, ll the principal publications, com- 
plete collections of the Periodicals, &c ) 


NORTH BRITISH AGRICULTURIST, 


the only Agricul‘ural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesday afternoon tn 
time for the evening mails, and contains Reports of allthe principal British 
and Irish Markets of the week 
The special attention of Land Agents 15 directed to the AGRICULTURIST 
rà e the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3¢ By post 3àd Annual Subscription, payable in advance, 145 
Qfices—377, High St , Edinburgh, and 145, Queen Victona St London, 








Money Orders payable to Charles Anderson, Jun , Edinburgh 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G. Barrett, J W Douaras, R. McLacuran, FRS, 
C.Rvg FZS, E Saunpzrs, FL S, and H. T STAINTON, F 
This Maganne, commenced in 1864, contains standard artscles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bnttsh Isles 
Subsernption—Six Shillngs per Volume, post free 
mence with the June number 1n each year 
Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros erch, the succeeding 
vols may be had separately or together, at 7s each 
. London JOHN VAN VOORST, z, Paternoster Row 
N B —Communiċations, &c , should be sent to the Editors at the above 
address, 


The volumes com- 


On the zst of every Month 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN 
Edited by Jars BRITTEN, F L S , British Museum 
CowrENTS —Onginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in. Journals —Botanical News — 
Proceedings of Societies 
Price xs 3a Subscription for Ore Year, payable in advance, r2s 
London WEST, NEWMAN, & Co, 54 Hatton Garden, E C 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review 1n the French Language — Politics, Literature, 
Science, Art, Vaneties, Notes Price 2d, through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 23d en timbres poste Abonne- 
ment franco par la poste—un an, ros roZ , ux mots, 5s sd Prix 2d 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441, Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
cgaise " has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success "—Gza ic 


ph 
LA SEMAINE FRANCAISE —* The numbers before 


us are full of good things It will be far better for most than any 
one of the best papers published 1n Paris itself We are much pleased 
with thè character of 1t, and believe 1t will be highly valued in all those 
many households where French 1s cultivated The printing 15 very well 
done "—Qween 





TERMS OF SUBSCRIPTION — s d 
Three Months . 2 9 
Six » 5 5 
Twelve ,, Io 109 


POO payableto A CRISTIN 
Publishing Office, 441, Strand, V C e. 
. 
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8 CARAT GOLD. | MR. STREETER, DIAMONDS: 
Ea 7 GEM MERCHANT AND GOLDSMITH, SAPPHIRES? 
BRACELETS: THE INTRODUCER OF 18-CARAT GOLD JEWELLERY, CATSEYES. , 
BROOCHES. EE . 
NECKLACES. BOND STREET, W. _ oR BEER. *. 
LOCKETS. LONDON, CEYLON, JAPAN. PEARLS. ° 











HODDER & STOUGHTON’S PUBLICATIONS. 





This Day, Royal 8vo, with Maps and Illustrations, price 255 


JAPAN: TRAVELS AND RESEA 


UNDERTAKEN AT THE COST OF THE PRUSSIAN GOVERNM 
By PROFESSOR J J REIN, of the University of Marburg . 


ROHES. 


Nature —'* It 1s the best of the many publications upon the sfibject that have appeared ın the last ten years T 
Daily News —“ This remarkable work has already taken ın Germany a high position as a comprehensive study@f the whole 


field of Japanese civilisation and of the country itself ” 


Sheffield Independent —'*'The reader will be amazed at the immense and accurate amount of *knowledge hg has brought to the 


accomplishment of his task The Japanese Government assisted him in the promotion of his undatakmg Thi 


emarkable book 


deserves very caieful study, whica it makes easy by its splendidly executed maps and phototypes, and the lucid style of the 


accomplished author ” 
WORKS BY J W DAWSON, LLD,FRS,FGS 
THE ORIGIN OF THE WORLD, according 


to Revelation and Science New Edition ‘Third Thousand 7s 6d 
“(We heartily commend the book to those who are interested ir this most 
important question Dr Dawson is a man well known ın the ranks of 
science for great breadth and grasp of knowledge ’’—Sfectator 


FOSSIL MEN and their Modern Represen- 


tatives Second Edition. Forty-four Illustrations 7s 6d 
'* A keen observer of the habits of the red man, and a diligent student of 
American antiquities, he 15 able, by analogical reasoning, to throw light upon 
the probable condition of prehistoric man in Europe ’’—A theneum 


The STORY of the EARTH and MAN 


With Twenty Illustrations. Eighth Edit on, Revised 75 6d 
“ A very able and interesting sketch of geological science "—SZectator 


THIRD EDITION, 2 vols Royal 8vo 


UEBERWEG'S HISTORY of PHILOSO- 


PHY From THALES to the PRESENT TIME Translated by 
GEORGE S MORRIS, MA With Additions by the Translator, 
by NOAH PORTER, D D, LLD , on English and American Phil>- 
sopty, and by V BOTTA, Ph D , on Italian Philosophy 
Vol I CANCIENT and MEDIZEVAL PHILOSOPHY Royal 8vo 18s 
Vol II —MODERN PHILOSOPHY Royal 8vo ars 
“It combines m an unusual degree the three qualities of accuracy, clear- 
ness, and conciseness, and therefore 1t ıs peculiarly adapted for the use of 
students, while the copious bibltography “enders it of value to the scholar 
There 1s so much that 1s especially excelent in the work, that we regard the 
appearance of these two volumesas a boor to English readers "— A theneum 
“Tt may be recommended to students of phi'osophy with all confidence 
as an admirable text book ”— Westminster Review 


London HODDER & STOUGHTON, 27, Paternoster Row 


The SIXTH EDITION ıs now ready of 
NATURAL LAW in the SPIRITUAL 
WORLD By HENRY DRUMMOND, FRSE,F GS 7: 6d 

“This ıs one of the most impressive and suggestive books on religion that 
we have read for a long time. No one who reads the* papers entitled 
‘Biogenesis,’ ‘ Degeneration,” ‘Eternal Life,’ and ‘ Classification,” to say 
nothing of the others in this volume, will fail to recognise ın Mr Drummond 
a new and powerful teacher "—SZeczator 

“ Most able and interestiong Mr Drummond writes pergect English ,e 
his ideas are fresh, and expressed with admirable fehcity ’—Azterary 
Churchman 


The ANABASIS of ALEXANDER, or, the 


History of the Wars and Conquests of Alexander the Great Literally 
Translated, with a Commentary? from the Greek of Arrian the Nico- 
median By E J CHINNOCK,MA LLB Lond 7s 67 
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BY FRANCIS GALTON, F.R.S. 


RECORD OF FAMILY FACULTIES. 


Consisting of Tabular Forms and D.rections for Enteng Data, with an Ex) lanatory Preface, by FRANCIS GRLTON, FRS 
4to, 25 6d 


ex25 00 


Ate offered in PRIZES for Extracts from Family Records, compiled upon this pimeiple For Condi ions see the Book 
EXTRACT FROM IHE TIMES OF JANUARY 9 


“A new and instructive 1ecteation .s offered oy an eminent man of science to the families of England It may be called the 
game of ‘Family Resoids' It ıs at least as attiacttve as most of the games, puzzles, and s'rings of question; with which many 
families now beguile then leisure and weary then acquaintances, and it is likely to be far more useful in its restlts The 
inquiry he proposes to institute is in many 1espects a novel one It 1$, perhaps, as well not to take ıt too seriously at fist, lett those 
who are invited to co-operate should be fightened iathei than attracted by it If the plan is to succeed, as we sincerely trust it 
may, ıt must recommend itself by various motives to vaito1s minds, and we are convinced that tnere are many who would consent 
at once to play an attractive and interest.ng game, though they would be very likely to decline if they weie askel to take part ina 


serous scientific inquiry Which of the two classes of contributois to Mr Gal’on’s * Records’ is most likely t? win the prizes is a 
different question,” 
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UNIVERSITY COLLEGE, LONDON 


QUANTITATIVE ANALYSIS 

A Course of Twenty Lectures on the above subject will be given during 
February, ‘rch, and April, by R 1 PLIMPTON, Ph D, FUS, 
Assistant-Professor of Chemistry — First Lecture, MONDAY, February 11, 


at3 Fee, 6r irs 62 
TALFOURD ELY, M.A, Secretary 


n ST BARTHOLOMEW'S HOSPITAL 


* AND COLLEGE 
CLASSES FO» THE UNIVERSITY OF LONDON —PRELIMIN- 
ARY SCIEMTIFIC EXAMINATION 

A Class in all the. Subjects (ineluding practical work) began on TUES- 
DAY, January I5 atıram It is opem to Students not attached to the 

ospita 

Fee (including all materrals) to Students of the Hospital, £8 8s , to 
ders 410 ros. Fee for a Single Subject, £3 3s ° 

The Class 1s continued up to the Examination in July, and 15 held by— 

Botany —Rev G Henslow, M A, Lecturer on Botany to the Hospital 

Chemistry —H E Armstrong, F RS 

Physics —F Womack, B Sc Lond , Demonstrator of @atural Philosophy 
to the Yospital 

Zoology —T W Shore, B Sc, M B Lond 

For further particulars, application may be made personally or by letter 
to the WARDEN of the College, The College, St Bartholomew's Hospital, 
EC A Handbook forwarded on application 


-WANTED.—Ae Naturalist with Private 


means at command to Join a party now forming for the purpose of Ex- 
ploring a Virgin Tract within twenty days of London Expenses and a 
handsome margi® besides fully expected to be realised upon completion 
of the object ın view —Apply to HYDROGEN, care of Messrs Allan, 
Newsagents, Mosley Street and Dean Street, Newcastle-on-Tyne 
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Just Published, 


HOW TO USE OUR EYES, 


HOW TO PRESERVE THEM BY THE 
AID OF SPECTACLES. 


BY JOHN BROWNING, FR.AS. 
With Thirty-seven Illustrations 


Price 1s , in cloth, 15 6g 


“ This little volume should secure a wide circle of readers We have been 
especially pleased with the many useful hints given by Mr Browning regard- 
ing sight-preservation Mr Browning’s work teems with interest, and 
deserves perusal from its intrinsic interest, and from the amount of mforma- 
fon, whia may be culled from its pages regarding the physiology of seemg '* 
—4fealtA 





'" How to Use our Eyes,” by John Browmng, F RA S ,1s a thoroughl: 
ptacucal httle manual, likely to be of much use to persons with weak eyes "' 
—Grafhic 

** Every one who cares about his eyesight should gèt this little book those 
who think their eyesight of no particular moment can very readily dispense 
with it ”—R A Proctor, BA, in Knowledge 


CHATTO AND WINDUS, Piccadilly, London, W 
And of all Booksellers 


Sent free for Is or Is 64 by the Author, 
JOHN BROWNING, 63, STRAND. 


STANDARD METEOROLOGICAL INSTRUMENTS 























































































































































































































Wustrated Price Lists Post Free 





Negreti: & Zambia's Horticultural 
Self-Registering Thermometer; 
for Determining the greatest Cold during the 





Night or absence of the Observer Price3s 6d 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrumente, Makets, 


To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILS, & 122, REGENT STREET, LONDON, 


cvi 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy 


Catalogues post free and gratis on application 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N 


MINERALOGY. 


Mr HENSON has just received from Russia some most splendid 
Crystals of ‘“ SHERRY COLOURED ” 


TOPAZES, 


Ranging in size from x inch to 4 inches ‘ugh, and ij to 3} inches wide, 
1j to ginches broad This 1s the Finest Series of lorAzES that has ever 
been seen in the United Kingdom 


SAMUEL HENSON, 
STRAND, LONDON, WC, 
Opposite Norfolk Street 


MINERALOGY, GEOLOGY, AND, 
PETROLOGY. 


ALL COLLECTIONS LARGELY IMPROVED 


Special Geological Collections for S udents and Teachers, employed by all 
Lecturers and ‘leachers in Great Britain, obtuned FIRST-CLASS AwarD at 
Sydney Exhibition 

Collectiors at £2 25, 115, and 10s 6d 

Collections of any magnitude can te arranged, and for any special pur- 
pose See New Lists of Collect: ns, Apparatus, Cabinets, &c, of 


JAMES R GREGORY, 
Geological Museum and Repository, 
88 CHARLOT14 STREE1, FI1ZROY SQUARE 


CRYSTALS OF MINERALS 
Collections” of Twenty-five Natural Crystals of Minerals, compris'ng 
Illustrat1 ns of all the Six Systems, price 21s , Carriage Free 


LARGER COLLECTIONS 


Centang Fifty Crystals of Mineral, more select and some rare 
illustrating all the Systems, price 5os , Carriage Free 
Samples of these Coliectiuns on view on appucat on to 


JAMES R GREGORY, 
Mineralogist, 
88, CHARLOTTE STREET FITZROY SQUARE, LONDON 


MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 25 
Catalogue Free 
SAMUEL HENSON, 

277, SIRAND, LONDON, WC 
Optose e Norfolk Strezt 


MiCRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gn-iss, Granite, Granulite, 
lava Lipante Napoleonite, Nephzlenite, Obsidian, Perthite, Piknite, 
Pitchstone, Porphyry, Phon-lite, Quartzite, Phyohte, Schorhte, Syenite, 
lachylte, Trachyte, &c , 1s 62 and 2s each Sections of Sedimentary 
Rocks showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


& 
j THOMAS D. RUSSELL, 
48 ESSEX STREET, STRAND, WC 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E WADE WILTON Northfield Villas, Leeds 


NEW LIST (Just out) 
STANDARD COLLECTIONS AND 


APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POSI FREE 
N B —The above List has been specially prepared as a Guide for 
SCIENCE TEACHERS and SCH JOLMASTERS of Gfeat Br tain 
It conta ns most valuable information AppLY EARLY 
THOMAS J DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
38 WHISK.N STREET, LONDON, E C. (over Quarter of a Century), 
* and through all Agencies 
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e DIAMONDS IN MATRIX 
R G NOCKOWD, Diamond and Oriental Stone Cutter and Dealer, has 
pn sale Specimens of the above also Cut Precious Stones ın all Colours 
Precious Stones valued and bought 
12 FRITH STREET, SOEO, W 


LIVING SPECIMENS FOR THE MICROSGOPE. 


GOLD MEDAL awarded at the FISHERIES EKHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to his subscr;bers Cheetogaster Limezi, with drawing. 
and description He has also sent out young Speciunegi, of Crista'ella 
muced >, just hatched from the Statoblasts, Asplanchna prio Cnta, e uchlarer 
tr quetra. Hydatina senta, Spongilla fluvi@tils, &c 


Weekly Announcements will be made & thig place of Orgamsms T B 
15 supplying * ) . *e 
Specimen Tube,*0ne Shilling, post*free. e 
Twenty-six Tubes yn course of Six Months Por Subscription of 2 115, 
or Twelve Tubes for tos bde e? 
Portfolio of Drawings, Nine Parts, 1s each 


MR RICHARD ANDERSON, FCS, 
AUTHOR @F " 
“LIGHTNING CONDUCTOR 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION, 
Makes a Specialty of Test rg the Efficient Acti of Lightning Cendyctori. 


and of giving Advice as to the best mode of apP.ying the Apparatus Tor thg? 
Protection of Pusl c and Private Buildings sS ° e ^ 
e LEADENHALL HOUSE, 101, LEADERHALL STREET, EC 
FOR SALE —“ Nature,” Complete Set, 


28 Vols bound m Cloth, uniform ~A ply MACLACHLAN and STEWART, 
Booksellers, Edinburg” e 








e. x . 


HOW & CO'S 6 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 


WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS am 


HOW & CO'S POCKET MICROSCOPE LAMR 8s 62 
MICRO-PETROLOGY —Sect ons of Pitchstones, Obsidians, Granites, 
Syenites, Diortes, Gabbros, Dolerites, Basalts, Tachylites, J rachyées, 


Andesites, Porphyntes Rbyolies, I avas, Ashes, Gneiss, Schists, Lime- 
stones, &c price 1s 6d. each . i 





JAMES HOW & CO, 73 FARRINGDON STREET, J@ypow 


Now Ready, Pricê 5s 


THE JOURNAL of THE ANTHROPO- 
LOGICAL INSTITYTE OF GREAT BRITAIN AND IRELAND, 
February, 1884 Vol xu: No 3 with 18 Plates, contains —Paperse 
and communications by Mr B White, FGS, Mr J Park 
Harnson MA, Mr J E Prce FSA, Dr Garson, Prof Flower, 





FRS,Mr E gamer, Dr E B Tylor, F RS, and Mr Worthington s 
G Smth, FL 
TRUBNER & CO, Ludgate Hill ° 
Now Ready, Part XXIV , Price 3s 6g * 
BRAIN: 
e A JOURNAL OF NEURG®OGY 
EDITED BY 
T C BUCKNILL, MD,FRS, J CRICHTON-RROWNE, MD, 
FRS, D FERRIER, MD, FRS, J HUGHLINGS-JACKSON, 


MD,FRS,andA DE WATTEVILLE, MA, MD, BSc 


Contents = 
ORIGINAL ÅRTICLES — 

The Relations of Hys ena with the Scrofulous and the Tubercular 
Dia hess By Prof J Grasset, MD 

On Poster: r Spinal Sclerosis consecutive to Disease of Blued-vessels By 
Thomas Buzzard, MD,F RCP 

On the Relation of tbe ‘‘Aura’’ Giddiness to Epi'eptic Seizures 
Charles E Beevor, M D (Lond), MRCP 

Note on a Case of Anzsthesia By H B Donkin, MB (Oven). 


Ey 


CrisicAL CasEs — 
Case Illustrating Cerebral Localisation 
(Lond ) 
CRITICAL DIGESTS — 
Recent Views on the Innervation of the Heart 
MD FRCP (Edin) 
Reviews AND NoricEs 07 Books — 
Maudsley on Body and Will By Caarles Mercier, M B 
Richardson on the Field of Disease a Book of Preventive Medicine 
Octavius Sturges, M D 
A STRACTS OF BRITISH AND FOREIGN JOURNALS — 9 
Pitres and Vailard or Non-Traumatice Peripheral Neurins—D&erme cn 
t e Perpheral Nerve Lesions of Ataxia and on Peripheral Nervo-Tahes 
—Johnson on Nerve-suture and Nerve transplantition I Herbert 
W Page, FRCS 
Two Cases of so ca'led Spastic Spinal Paralysis 
La Psichiatr a, la. Neuropatologia e le science affine—(Bianchi on Func- 
tional C mpensation of the Cerebral Cortex—Nicolucci on the Brain of 
Man, &c) By A Rabaglat 
Russian Arcmves of Psychological Medigine and Neurology By E 
Buchanan Baxter, M D e 
Archives de Neurologiz—Gel'g on Labynn'hinme Vertigo—Pa-miud cn 
Ocular Paralysis By Dr W Bevan Lewis 


MACMILLAN & CO , ONDON 
oe 


e 
By Joseph Wiglesw orth, M D- 


By Byrom Bramwell, 
e 
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š e 
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'*' Sale bp Auction. 


TO LIBRARIANS,OF PURLIC INSTITUTIONS, B225K- 
COLLECTORS, ANI? OTHERS 


'" MESSRS? HODGSON will Sell by Auction, 


at ther Rroms, rrs, Chancer$ Lane W C early in FFBRUARY, 
VAI UABLE SCIENTIgIC ghd MISCELL YN S U> BOOKS, m- 
cludgas T inne Society’ HT) anSactrous ta 1880 39 vol. 4'0, L nnean 
Journal to 1&1, 27 vəs , Geolozcal Society > Journal, 37 vols 
Popuger Scrence Rewiew,gov ls , the Student 12 vols , Intellectual 
Observer 5 vols , Qua» di, Journal of Microscopical Science, New 
Serie, 2 ves , Mongily Microscopical Journal, 13 vols , &c —All in 
gcod ccnditi®n and in neat bind ngs 

Further paruculars will be duly announced, and Catalogues are prepar.ng 


=" 

LA SEMAINE FRANCAISE a Weekly 
Newspaper and Review ig the French Language Politics, Literature, 
Science, Art Varieties, NOtes Price 22 , througn Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE Journal Francais pour 


» Sw l’Angleterre Politique, Littérature, Sciences, Arts, Varieté, Nouvelles, 
*et Notes xemplure par la poste, 212 en timbres poste Abonne- 
ment franco par la poste Sun an, ros tod , six mois, 55 s@ Prix 2d 
chez tous les libraf@es et aux gares des chemins de fer On s'abonne 

aux bureaug, 441. Strand, Londres, W C 


Li SEMAINE FRANCAISE —“‘La Semaine Fran- 


gaise ' has been breught out in Lond3n for the benefit of those Engltsh 
r@aders wio may wisheto study con'efnp^rary French from all points of 
vtew, instead of confining their reading to cne particular Gallic print 
It certainly meritsRuccess "—Graphic 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It wul be far better for mest than any 
cne of the best papers published ın Paris itself We are much pleased 
with the character of it, and believe ıt will be highlv valued in all those 











many seholds where French ts cultivated The printing ts very well 
done "=UOxeen 
. TERMS OF SUBSCRIPTION — s d 
Three Menths 2 9 
Six » $5 5 
© Twelve , " IO IO 


e POO payableto A CRISTIN 
Tublishmg Office, 441, Strand, W C 


THE ° ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Hartifc,F LS, FZS, Member of the 
British Ornithologtsts’ Union , contains— 

Ong'nal Articles by well knewn naturalists in ewry branch of zoology, 
@a'its of animals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution and m gration of British fresh water fish, new cr 
rare "izrine fish, ‘oza’ aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits gf the species, and 
other matters of general interest to thoce who delight m natural history 
Reporf$ of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of xmportant and interesting articles in various branches of snology 
There are occasional woodcuts 

JOHN VAN VOORST, ı Paternoster Row 


Now Ready, price 65, Vol XVIII, Part IL, January, 1884 e 
T 


HE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Professors G M HUMPHRY, TURNER, and M'KENDRICK 
Contents 
x Certain Abnormal C nditions of Reproducttve Organs in Frog By 
A M Marshall, MD (Plates VI VIT) 
Urea Elimination under Use of Potassium Fluoridein Health By L A 
Waddell, M B 





4 Primary Sarc mi of Kidney By B C A Windle MD 
4 Transverse Measurements of Human Rits By R J Anderson, MD 
5 Method of Determining Position of Fissure of Rolando in Living 
Subject By% W Hare, M B 
Newe Forms of Nerve Terminations in. Mammalian Skin. By G 
Hoggan M B (Plates VIIT IX) 
7 Foldof Nates By J Symngton MB (Plate X ) 
8 Researches into Histology of Cord and Medulla By W A Hollis, 
* MD Part III :Piate XI ) 
9 The Musculus Sterniis By J D Cunningham, M D 
10 Movements cf Sheulder Girdle involved in those of Arm on Trunk By 
e. C W Cathcart, M B 
ii Relation cf Orbito Sphenr id to Pterion in Side Wall cf Skull By J B 
Son (Plfe XII) 
x2 Anatomical Notices 


. 
MACMILI AN & CO, Londen and Cambridge 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brew ers’ Interests, 
V sensing, Legal, and Parliamentary Matters 
Review or THE MALT AND Hop TRADES, AND WINE AND SPIRIT TRADE 
RECORD 
The Organ oé the Country Brewers 

@ The Brewers’ Guardian " 15 published on the evenings of every alternate 
Tuesday, and is the only $ournal offigally cennected with brewing interests 
e Subscript: n, 16s 6d per annum, post free, dating from any quarter day 
Sing'e copies ts erch Registered for transmission abroa 
ices Bond Cot rt, Walbrook Tandon, E C 





JOH AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34 
PERIODICA 
*nnalen der Physik und Chemie Herausgegeben von 
GILBERT (von 1799 bis 1824), v n PaGGeENDARFF (von 1825 bis 1876) von 
G WIEDEMANN (seit 1877) Jahrl ch 3 Bde cder 12 Hefte. 89% M31 
Beiblatter zu den Annalen der Physik und Chemie Heraucge- 
gebenseit1877vonG u E WiEgDPeMaNN Jührlch r2 Hefte 8° 2216 


Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel ** Journal für technische und óconomische Chemie") herausge- 
geben von Erdmann, Schweigeer-Seidel, Marchand, Werther, (bis 
1869) Neue Folge (seit 1870) herausegegeben von H KoLBE und E v 
Maver  Jahrlch 2 Bände in 22 Heften 8? 4M 22 

Vollstándige Verlagsverzeichnisse werden Jederzeit, auf Verlangen franco 

zugesandt 


On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
Freperick Bonn, F ZS | Joun A Power MD 
VpowaAgDA Fircu, F L.S J Jenner Weir, FLS 
F BucHaANAN Wue, M D 
Contains Articles by well-known Entomologists on all Brarches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Note n 
Habits, Life Histories, oecurrence of Rarities, &c , there are Menthly 
tists of Duplicates and Desiderata 
Numerous WoopcJT ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LITHOGRAPHED and CHROMO-LITHO® 
GRAPHED PLATES 
SIMPKIN MARSHALT. & CO Stationers’ Pall Court 


LELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progiés de l'électricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 
A BERTHON, E BOISTET, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE 
A de MÉRITÉNS, D MONNIER, D NAPOLI 
Subscription Yearly, 20s , Sıx Months, tos, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


NORTH BRITISH AGRICULTURIST, 


the only Agricul ural Journal in Scotland, circulates extensive! amorg 
Landowners, Farmers, Resident Agents, and others n e e» d m t^e 
management of land throughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesday afternron in 
time for the evening mails, and contains Reports of all the princi; a] British 
and Irish Markets of the week 
The special attention of Land Agents 1s directed to the AGRICULTT RIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Ad ertisers addressing themselves to Farmers will find the AGR'CUL- 
TURIST a first class medium for reaching that Class 
Price 3¢ By post 34¢ Annual Subscripticn, payable in advance, 14s 
Offices—377, High St , Edinburgh, and 145, Queen Victoria St L rdon, 
EC 











Money Orders payable to Charles Anderson Jun, Edinburpb 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations — 
Conducted by C G Barrett, J W Doucras, R MCLACHLAN, FRS, 
E C RvgE FZS, E Saunpers, FL S, and H T STA NTON, FRS 
This Magazine, commenced 1n 1864, contams standard articles and nctes 
on all subjects connected with Entomology, and especially cn the Insects of 

tke British Isles 

Subscription—Six Shillings per Volume, post free 
mence with the June number tn each year 

Vols I to VI (strongly bound ın cloth) may be obtuned by purchacers of 
the entire set to date, at the increased price of ros each, the succeedi g 
vols may be bad separately or together, at 75 each 

London JOHN VAN VOORST, 1, Paternoster Row 

N B—Communteations, &c , shou'd be sent to the Editors at the abrve 

address e 


On the rst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by Jawrs BRITTEN, F L S , Bntish Museum 
Contents —Onginal Articles by leading Botanigts —Eatrags, and 
Netices of Books and Memoirs —Articles in Journals —Botanzcal e $93— 
Proceedines of Societies 
Price ts 3a Subscription for Cre Year payable in advance, 125 
Lendon WEST, NEWMAN, & Co, 54, Hatton Garden EC 





The volumes crm- 
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MIO is 
13 CARAT GOLD. | MR. STREETER, DIAMONDS, . 
GEM MERCHANT AND GOLDSMITH, SAPPHIRES. eot 
BRACELETS. $ 
THE INTRODUCER OF 18-CARAT GOLD JEWEILERY, ^ GATSEYES, è 
BROOCHES. : ° ; 
* e 
OND STREET, W. RUBIES, 
NECKLACES. BOND STREET, W ET 
LOCKETS. LONDON, CEYLON, JAPAN. PEARLS, 
e 
Now publishing, in Crown 8vo, price 25 6d each . z 
ENGLISH MEN OF LETTERS., 
EDITED BY JOHN MORLEY. $ ° . 7 
e 
JOHNSON By LESLIE STEPHEN LANDOR By Professor SIDNEY COLvIN 
SCOTT ByR H HUTTON CHARLES LAMB By Rev ALFRED Aa SER. 
GIBBON ByJ C Morison BENTLEY By Professor R C JEBB 
SHELLEY ByJ A SYMONDS DicKENS ByA W Ward >œ . ° 
i HUME By Piofessor HUXLEY, PR S MACAULAY ByJ C MORISON @ 
GOLDSMITH By WILLIAM BLACK DE QUINCEY By Piofessor MASSON, 
DEFOE By W MINTO MILTON By MARK PATTISON 
BURNS By Principal SHAIRP HAWTHORNE By HENRY JAMES 
SPENSER By the Very Rev the DEAN oF ST PAUV'S, SOUTHEY. By Professor DOWDEN 
THACKERAY. By ANTFONY TROLLOPE CHAUCER By Professor A W WARD. ew 
BURKE By JOHN MORLEY GRAY ByE W, GossE . 
BUNYAN By] A FROUDE SWIFT. By LESLIE STEPHEN 
POPE By LESLIE STEPHEN STERNE By H D TRAILL " 
ByRON By Piofessor NICHOL FIELDING By AUSTIN DOBSON , 
COWPER By GOLDWIN SMITH SHERIDAN By Mis. OLIPHANT * 
LOCKE By Piofessor FOWLER ADDISON By W T COURTHOPE e. 
WORDSWORTH ByF W H MYERS BACON By the Very Rev the"DzAw or Sr PAUL'S 
DRYDEN. By GEORGE SAINTSBURY s [Z7 the fo ess 
MACMILLAN AND CO., LONDON, WC. 
e. 
GANOT'S PHYSICS AND NATURAL PHILOSOPHY Just Published, Price One Shilling ° 
In Crown 8vo, with 2 Coloured Plates and 495 Woodcuts 7s 62 The RAIN BAND. How to Observe at, and . 
NATURAL PHILOSOPHY for GENERAL Whatto Expect fromit By HUGH ROBERT MILL, B Sc, FCS 
READERS and YOUNG PERSONS, transhted from the French of With Numerous Illustrations, and a full description. of the method of 
E GaNor (with the Author's sanction) by E ATKINSON, PhD, Rain-predictimg by means of the Rainband as observe d 1n Hilger's 


Staf 1l Fifth smallest-sized Durect-Vision Pocket Spectroscope $ 
af College x Contents —Introduction—How to see the Rainband—What the Rainband 
15—How to use the Rainband—Graphical Representation of Observations— 


By th T lat La 8vo, Results of Rainband Predicting a 
y'ite same Translator, m Latge Grow T avu ei "fo be had from the Publisher, ADAM HIGER, 204, Stanhope Street 


GANOT'S ELEMENTARY TREATISE | NW 
on PHYSICS, Experimental and Applied, for the use of Colleges and 
Schools Eleventh Edition, revised and enlarged, with 5 Coloured Small 8vo, One Shilling 


Pla es and 898 Woodcuts 
Sed LONGE S GO NOTES ON NATURAL SELECTION . 


F CS, Professor of Experimental Science, 
Edition, revised and augmented 





LM AND THE 


sth Thousand In one vol 8vo, cloth Price x6s ; 
FIRST PRINCIPLES. ORIGIN OF SPECIES 
By FRANCIS P PASCOE I 


By HERBERT SPENCER 

y 3 Mr G J Romanes, F RS, writes — It is the best compendium of 
“Ths 1s nothing but a phzlosophy of epithets and phrases, mtroduced | objections that I have seen, and, being presented in such brief compass, 1s 
and carried on with an unrivalled solemmity and affectation of precision of | of real value asa vade mecum to an evolutionist "^ 








rer Ls loosest reasoning and the haziest indefin teness TAYLOR AND FRANCIS, Red ated Goat 3 
WILLIAMS & NORGATE, 14, Henrietta Street, Co, ent Garden, 
London, and Edinburgh R. FRIEDLANDER & SOHN, 





BERLIN NW, CARLSTRASSE 11 


Now ready 
z Natural History and Natural Science Booksellers Established since 1827 
By C J WOOD WARD, BSc Largest Stock of the whole Literature of Natural History andthe e 


Exact Sciences 


ARITHMETICAL CHEMISTRY (Part II.). Apply for Classified Catalogue in 25 parts (each oneg pecia] department of 


science), price 6¢ each Just published, Part XV Botanical Atiatomy and 





Price Two Shillings Physiology, 48 pages (containing more than 2000 works) 
é Contains Exercises on— e - 
Direct and Indirect DUE Bod gao ke Just Published, Post free, Price 614 
Formulz of Isomorphous Bodies pecific Volume 
Atomic Weight Determination Dulong and Petit's Law SUN BEAM T REASU RES.—A D escription 
Walton's Law Heat of Combination of the NATURAL HISTORY and other OBJECTS lent by Lady 
Gas Analysis Kinetic Theory of Gases, &c Brassey to the International Fishenes Exhibition — By BRYCE- 
Th@explanatior® form a concise treatise on Chem cal Philosophy A novel ^ WRIGHT, FZS,FRGS “Alb who have read the * Voyage of 
feres a tabl@giving references to standard works, ın which (the Student the Sunbeam’ should procure a copy " — William Clowes and Sas, 
will find further information L mited, 13, Charing Cros8, W G * 
London SIMPKIN, MARSHALL, & CO Copies can be had from BRYCE-WRIGHT, 204, Regent Street, w* 
. 
. . e oe 
e * 
e 
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. T s z z 
, Diari of Societies 
LONDON 
THURSDAY, Doa] 

ROYAL pgr at feli —Determ nation of the 
sure o Grantlar Substances I Ro 
Structure of some Rocks from the Andes of Ecuador, collected by Mr E 
Whymper Wo 1 one & Pr Bonney, FRS 


3I 


SocigTY or TELEGRAPH Enon at 8 —On a Systen of Electric Fire 


Alarms (illustrate@gy diagrems and apparatus) Edward Bright 
Lonpon INSTITUTION, at 7 —The Greatest of the Old Eng'ish Poets Rev 
S A Brooke 
RovAL Instrrutiqy, at 3 —Music for the Pianoforte, & Prof Pauer 


e FRIDAY, Fe@RUARY 1 
GEOLOGISTS’ ÁssOCIATION at 8 
RovAL INSTITUTION, at 9 —Rayah Rámmohun Roy Prof Max Muller 


SATU@DAY, FEBRUARY 2 
ae dn, at 3—LNdpnnd Literature under Charles I 
E 


Mo e 
@mSUNDAY, FEBRUARY 3 
Sunpay LzcrURE Society, at 4 —Glaciers W M Willams 


e@ MONDAY, FEBRUARY 4 

Rovar COLLEGE oPSunGEONS, at 4—On Mammalian Descent Prof 
W K Parker 

LONDON IĪ&STITUTION, at 5 —Phe Storm-Clod of the Nineteenth Century 
Prof Ruskin 

sd or ARTS, at 8-&Photo-Mechamcal Printing Methods 

olas 

RovAL INSTITUTION, at 5 —General Monthly Meeting 

ARISTOTELIAN SocizTy, at 8 —Hume's *'Treatise" (contmued) W 
Cockburn 

VICTORIA INSTITUTE, at 8 —Nebuchadnezzar E A Budge 

SocizTYv or C/fgscA T INDUSTRY, at 8 


e TUESDAY, FEBRUARY 5 

ZoorocicAL Society at 8 3o —Notes on some Species of Chiroptera from 
Australa Dr W Leche —On the Lesser Koodo», Strepsiceros imberbis 
of Bly® P L Sclater —Contributions to the Systematic Arrangement 
of ghe Asteroid Part 2 The Species of Orcaster Prof F effrey 
Bell —Description of a New Species of Lamarius from Ashantee R 
Bowdler Slearpe 

Rovat Insrrrumiof, at 3 —Scengry of the British Isles Prof A Gehie 


WEDNESDAY, FEBRUARY 6 

Grotocicat Society, at 8 —A Delta in Mgntature—Twenty-seven Years’ 
Work T Mellard Reade —On the Nature and Relations of the Jurassic 
Deposits which underlie London Prof John W Judd, F RS With an 
Togroductory Note on a Deep Boring at Richmond? Surrey, by Collett 
H@mersham —Qn a Recent Exposure of the Shelly Patches in the Boulder 
Clay at Bridington G W Lamplugh Communicated by Dr J Gwyn 

* Jeffreys FR 

oe CoLLEGD oF SURGEONS, at 4—Mammahan Descen Prof W K 

arker e 
SOCIETY or Arts, at 8 —The Rehousing of the Poor W Westgarth 


T THURSDAY, FEBRUARY 7 

RovAx SOCIETY, at 4 30 

Linnean Society, at 8 —On the Gemmæ of Aulacommion palustre FO 
Bower —Monograph of Rele Ephemeridae Part 2 Rev A E Eaton 
—Compound Vision of Insects 
H N Ridley —European and North Atlantic Crustacea Rev A M 
Norman 

CnuEWMICAL SociETY, at 8 —On the Influence of the Temperature of Distal- 
lation on the Composition of Coal Gas L T Wnght —Researches on 

reSecondary and Tertiary Azo-Compounds No 2 R Meldola 

LONDON INSTITUTION, at 7 —The Last Two Eclipses ot the Sun J 
Norman Lockyer 

ROYAL INSTITUTION, at 3 —Music for the Pianoforte, &c 


‘FRIDAY, FEBRUARY 8 

RovAr COLLEGE or SURGEONS, at 4 —Mammalian. Descent 
Parker 

RovAL Insrirurioy, at 9 — The Darwinian Theory of Instinct G J 
Romanes 

QuEKETT MICROSCOPIGAL Crus, at 8 

e SATURDAY, FEBRUARY 9 

PHYSICAL Society, at 3 —Annual General Meeting 

ROYAL INSTITUTION, at 3 —lafe and Literature under Charles I Prof 
Mqrley 

RovAL Boranic SociETY, at 3 45 


The MORPHOLOGY of the SKULL. By 


W X PARKER, FR S, Huntenan Professor, Royal College of 

Surge and G $ BETTANY, B Sc, Lecturer on Botany in Guy's 

Hospi Medical School Illustrated Crown 8vo xos 6d 
MACMILIAN & CO London 


Prof 


Prof Pauer 


Prof W K 











—— 
CNET GS Pe os re THIS 
: TOLLO è M TEES: MEDICINE 


Ys a Certain Cure for all Digorders of the LIVER, STOMACH 

AND BOWELS A Great PURIFIER of the BLOOD; a 

Poaverful Invigorator of the System, in cases of WEAKNESS 

AND DEBILITY, and 18 wrequalled in Female Complaints, 
oe 


* 
ee 





ertical and Lateral Pres 
rts —Notes on the Microscopic 


—Report on the 
Tidal D stifbances caffsed by the Volcdtic Eruptions at Java, August 27 
E IM Mayr Bard, RE With Abstrag by Lieut -Gen Walker, 


Thomas 


B T Lowne —Cyperacez of West Africae 





LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 15 the best 
of allapphances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & CO’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping ın all parts of the worlc 
with unvarying success is the most Trustworthy, most Effective, and alsc 
he Cheapest Conductor ever offered to the Public 


R. S. NEWALL & CO., 


130, STRAND, W C , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON-TYNE. 
SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C 


5. 0. TISLEY & o, 
OPTICIANS, 





172, BROMPTON ROAD, S.W. 
RAIN-BAND SPECTROSCOPES. 
With Fixed Slits 30/- each 
With Adjustable Shts 4o/- 4, 


P Copy of an Unsoletted Testumomal from 


JOHN SANFORD DYASON, Eso, FRGS, F R MetS, 
Member of Council of Meteorological Soctety 
BosconzL GARDENS, N W , September 19, 1883 
‘I gave been working mn the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and cther Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner ”” 


To S. C. TISLEY & Co., 
172, BROMPTON Roap, S W 


SUBSCRIPTIONS to “ NATURE.” 
s d 





Yeaxly 28 o 
Half-yearly i 14 6 
Quarterly 7 6 


To the United States, the Continent, and all places 
within the Postal Union — 


s d 
Yearly 30 6 
Half-yearly 15 6 
Quarterly 8 o 





CHARGES for ADVERTISEMENTS. 


Three Lines 1n Column 2s 6d 9d per ee after 


s @ 
One-Eighth Page, or Quarter Column o 18 6 
Quarter Page or Half a Column . e II5 O 
Half a Page, or a Column 350 
Whole Page 6 6 o 


Post Office Orders payable to MA CMILLAN & CO e 
OFFICE 29, BEDFORD STREET, SrRANQ WC e 


* 
WANTED — NATURE," No. 56, with 
Index Apply Nature Office, 29, Bedford Street, Strand, W C 
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Messrs. MACMILLAN & (00/8 NEW . BOOKS. . 
TENNYSONS WORKS., 2 . . 


e . 
Messrs MacMiLLAN AND Co. beg to annognce that e ° 











a 


they will for the future publish Lorp Tennyson's 


Works. . l 


They are now prepared to supply the "Tide with an 


"A 


entirely New Edition of the complete Works, correpsetl 


e 
throughout by the Author, in Crown 8vo, price 7s 6ge, 
printed from new type, and containing a*new Portrat ° 


e 
engraved òn steel 





THE EGYPTIAN QUESTION. :7 


BEING LETTERS TO “THE TIMES” AND THE “ PALL MALL GAZETTE,” 


By SIR SAMUEL WHITE BAKER, M.A., F.R.S, FRGS e . 
With Map Demy 8vo 2s e 





A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND, 


By JOHN RICHARD GREEN, MA, LLD, 
Author of “The Making of England,” &c. With Portait ard Map: Demy 8vo 18s 


£ As of old both men and places are painted as they have neve: been painted before Conbiningan acute perception of natura 
beauty with a singular power cf connecting every scene before him with tne past, Mı Green not only read, but saw, much of th 


history of the periods he desci 1bes He had no need of long and labowed descriptio :s, for with euP a single phrase conve). 
meaning aud suzges's the p'eture that he saw By this po vei of word-puntm z, he has bieathed new life into the dry bones of cu 
earlier history ”— Guardan » 


NEW BOOK BY MR JOHN FISKE 


EXCURSIONS OF AN EVOLUTIONIST. By Joms Frskm, M.A, 


LL B, formely Lecturer on Philosophy in Harvaid University, Author of *'Outlmes of Cosmic Philosophy," ** Dat 
winism, and othe Es ays,’ &e Crown 8vo 7s 6d 


MACMILLAN’S 4s 6d SERIES —NEW VOLUMES, 


MRS. LORIMER: a Sketch in Black and White. By Lucas MALET 


New Edition Crown S&:0 4s 6d 
« € Mrs. Loumer? is in fact a book well worth reading "—Sate day Review 
< Tt is as a. story of rare promise, alike of humour and of pathos, that we recomm erd this stcry,"— Spectator 


CAMPING AMONG CANNIBALS. By ALFRED ST. JonNsTON 


Crown 8vo 4s 67 


*€ A charringly fresh, pictiuesque, and modest little book It 1s a veritable idyll of the South Pacific "- -Pall Aa 
Gazette 
FRENCH POETS AND NOVELISTS. By Henry Jawzs, Authi: 
of * The Ameiican," “The Ewopeans,” & New Edition Crown 8vo 4s 6d. © [Neag Ready 
- =- - . -@.-—— — 





PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. Bi 


ALFRED DANIELL, M A, Lecture: on Physics in the School of Medicine, Edinburgh Medium 8vo 
| Nearly Ready 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG 


e NETEM By ANDREW GRAY, MA, FRSE, Chief Ascistant to the Professor SF Natural Philocoy hy 1g tl 


e , Unntrsity of Glasgow Pett 8vo 3° 6d ius * 
MACMILLAN AND CO, LONDON, a ° 
. x . ee 


fam. 31,1884] ' > NATURE exi 
HARVEY AND PEAK, 


° [By Adpsomtment to the Royal Institution of Great Britain,] 
* UCCESSORS TO W. LADD & CO., 


SCIENTIFIC, INSTRUMENT MANUFACTURERS, 


eBEAX STREET, REGENT STREET, LONDON, W. 
MRS SPOTTISWOODE’S POCKET POLARIZING SET, 
‘Nicol? ang other ®risms; Makers of Maxwell’s Dynamical and Colour Tops ; 


RATN-BAND SPECTROSCOPES, DICHROSCOPES, &¢ 
) ILLUSTRATED CATALOGUE, PRICE SIXPENCE 


WALL RAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE DIIGINAL MAKERS OF 


— e ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic 
Sole Address-1xo, HIGH STREET, MANCHESTER SQUARE, LONDON, W, 


* May be o stained of all Decorators Special Prize Medal, Sanitary Institute 
Aard of Ment, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


NOW*READY, Noe V FEBRUARY, Super Royal 8vo, Price SIXPENCE, by Post EIGHTPENCE. 


The English Fllustrated Magazine. 


Frontispiece—“ THE LOVING CUP” 
Engraved by J D Cooper, from the Painting after D G. ROSSETTI, ın the possession 
yr ie oFA S Stevenson, Esq 
The S HITS AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL (zo be continued) 
e'& By the Author of “John Halfar, Gentleman” With Illustrations by T NAPIER 


| HLLUSTRATED} THE POST-OFFICE 


VN macaan : With Illustra'ions by HARRY FURNISS 




















ye IHE CHARACTER OF DOGS 
* By R L ST&vENsON With Illu trations by RANDOLPH CALDECOTT. 
THE HUMMING. BIRD'S RELATIVES 
By GRANT ALLEN With Illustrations by CHARLES WHYMPER 
JULIA Go 08 continued) 
By WALTER BESANT 
THE CAMPAGNA A Poem 
By Aucus® WEBSTER 
THE ARMOURER’S PRENTICES 
By CHARLOTTE M YoxcE Chapters X , XI, XII 


MACMILLAN & CO, LONDON 


SCIENTIFIC-WORTHIES. 


Th® following is a list of the Portraits that have appeared in the above Series 











MICHAEL FARADAY HERMANN L. F HELMHOLTZ, 
D THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 

CHARLES DARWIN. WILLIAM HARVEY. 

JOHN TYNDALL SIR GEORGE B AIRY. 

GEORGE GABRIEL STOKES J LOUIS R AGASSIZ. 

SIR CHARLES LYELL JEAN BAPTISTE ANDRE DUMAS. 

STR CHARLES WHEATSTONE RICHARD OWEN. 

SIR WYVILLE THOMSON JAMES CLERK MAXWELL 

ROBERT WILHELM BUNSEN JAMES PRESCOTT JOULE 

ADOLF ERTK NORDENSKJOLD WIT LIAM SPOTTISWOODE, 

SIR WILLIAM THOMSON, ARTHUR CAYLEY 


"roof, impressions of these, printed on India paper, may be had from the Publishers, price $s. each, er 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s od carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s 


Cheques and P O.O's payable to MACMILLAN & CO. 
'FFICE @ “NATURE, 4 29, BEDFORD STREET, STRAND. 


e THE “HANSA” 


ublished since 1864 in Hamburg, 1s the only independent professiona? 
aper in Germany dedicated exclusively to Maritime Objects Essays, 





16s per Ann, 20s Post Free 


DER NATURFORS CHER. 





Titiques, Reviews, Reports, Advertisements — Strict eye kept upon the deve- Wochenblatt zur Verbreitung der Fortschritte m den 
pment of Maritime Affairs in every respect Every second Sunday one ! Naturwissenschaften » 
‘umber in 4to at least, frequent supplements and drawings Subscript on Herausgegeben von Dr WILHELM SKLAREK 


any time preceding numbers of the year furnished subsequently Price 


zs forgwelve months Advertisements 47. a line widely spread by this men Numbers may be had through any Foreign Bookseller 84 will 2 
aper, considerable abatemens for 3, 6, 32 mogths’ insertion Business 


fce „Aug Meyer and Dieckmann, Ham urg, Alterwall, 28 Edited by mence the XVI Ith volume 
, v Preeoey M R, Hamburg, Alexander Street 8 j Berin DUMMLER, 77, Charlottenstrasse, S W , and all oldies 


A Weekly Periodical devoted to Natural Science 52 S Speg y 








CXII fs A 
Fey x 


t 


CHARLES COPPOCK,. . 


“Tate Partner with R. & J. PBECK,. 
100, NEW BOND STREET, ONDON: We 


MICROSCOPES FOR STUDENTS AND AMAMEÉJRS» -, 


Materials for Preparing, Sta:ning, and Mounting Objects. New Preparations of Parasits 
Diatomacez zx s/& Marine and Freshwater Alge with 4e M; ta and Tetraspores, 
e. 


ILLUSTRATED CATALOGUH, 2s 
100, NEW BOND STREET, LONDON, W. 


The REMINGTON PERFECTED TYPE-W RITER. 


A machine to supersede the pen for It printg several styles of Type. O 
manuscript writing, correspondence, &c , ing capitals and small letters S 
having twice the speed of the pen , 1s al- Type-weiting isMffomparably superio 
ways ready for üse, simple 1n construction, to pen^writingé in legibility, accu ac) 
not liable to get out of order, easily under- compactness, and sty€e, preventing a. 
stood, and any one who can spell can write the vexations of illeg.ble pen-writing 
withit Itisused m Government Offices, e It saves clerk hire, statiqnery, an 
by Merchants, Bankers, Lawyers, Clergy- time, writing much faster than aver 
men, Doctors, Scientists, &c , &c , &c age "penmen, 4nd condensing matte 
* The total cost of a T) yre- “writer would to one-half the space occupied by pen 
be more than repaid to many authors by writing 
the saving which it would effect in the It opens a new and wide field of con 
production of even a single volume "— genial and healthful labos, to men, an 
ROBERT BRUDENELL CARTER, FR C S n ol especially to educated women. 
HIS GRACE THE LORD ARCHBISHOP OF YORK writes — * BISHOPTHORPE, YORK, “October 4th, 1882 


The Machine with which the Archoishop is writing has been in constant work for more than three years , has written many thousands of letters hi 


travelled two or three thousand miles, has never been cut of ordei, except from 4 slightinjury to the rack caused by careless packing fora jourrey ov@r on 
tt Messrs BREMAN & ROBERTS 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, eee Le Londoh, E.C. 


ı Tv as nearly tasteless zs Cod Liver Oi PAS 
Kk D can be "—Lancet i 
N S “No nauseous eructations fol cw aff v 
c- 9 it 1s swallowed "—Medicae Presg AIN A ain Vs. 
P erfécted , It can be borne and digestel by the THE SPECIFIC i 


COD: IT ! mcst delicate , 1s the ONLY OIL which does 


, Rot “repeat ," and for these reasons the E . 
| most effigacious hind in use* In capsuled s aL i 
bottles only, at 1/4, 2/6 4/9, and cj- a 
13 GOLD í ‘g 
MEDALS. ] 3 


Sold everywhere In bottles at 2/9, 4/6, ui 
OVER 10,000 DELIVERED. 


= NATURE «009 [Fan 31, 188, 
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)». tf 15 SILVEI 
3 I L. MEDALS. 
CONSUMPTION of GAS guaranteed 
to be 20 to 70°, less than in other 
makes of Gas Engines. 


4 few good Second-hand Engines of the Atmospheric 
Type on Sale cheep, also a few Second-hand En 
Ottos, taken in exchange for larger sizes, are ep 
now on offer | 


CROSSLEY BROS., Limited, . 


Openshaw, Manchester. 


LONDON OFFICE GLASGOW OFFICE |: E LAT 
24, Poultry, E.C 193, Sauchiehall St | ey Se 


-SIPPY A: SIR 
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~~? A WEEKLY ILLUSTRATED.JOURNAL OF SCIENCE 
i A "~ er ** To the solid ground 
à : Of Nature trusts the mind which builds Jor aye.” —WORDSWORTH 
No *745, VOL. 29] THURSDAY, FEBRUARY 7, 1884 [PRICE SIXPENCE 
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THE “SCORER” FIELD GLASS. 


CAES RA SC 
N 7 e 
$ Au 


best Dull Leather Cas 
able for any Climate, 41/ 


e 
As represented by Engraving, 


Is UNRIVALLED for Value 





Price in Sing Case, 85[-. or with 


SECOND TO NONE 


JAMES BROWN, 


76, St Vgncent Street, Glasgow 





Detailed Price Lists of Freld Glasses, Magic Lanterns, &c , on 
eo 





Just Published, 


HOW TO USE OUR EYES, 


AN 
|! HOW TO PRESERVE THEM BY THE 
AID OF SPECTACLES. 


BY JOHN BROWNING, FR.A S. 
With Thirty-seven Illustrations, 


Price Is , in cloth, 1s 67 


“This little volume should secure a wide circle of readers We have been 
especially pleased with the many useful hints given by Mr, Browning regard- 
ing sight preservation Mr Browning's work teems with interest, and 
deserves perusal from its mtrinsic interest, and from the amount of mforma- 
ton which may be culled from ıts pages regarding the physiology of seeing "' 
—t erlt]. 

“ How to Use our Eyes,’ by John Browning, F RA S,is a thoroughly 
practical little manual, likely to be of much use to persons with weak eyes ° 
—Graphic 

“ Every one who cares about his eyesight should get this ttle book those 
who think their eyesight of no particular moment can very readily dispense 
vath it "—R. A Procror, BA, in Knowledge 


CHATTO AND WINDUS, Piccadilly, London, W 
And of all Booksellers 
Sent free for 1s or ts 62 by the Author, 
































































































































































































































































































































































































































Application JOHN BROWNING, 63, STRAND 
MADPDPIN 4n WEBB’S | STANDARD METEOROLOGICAL INSTRUMENTS 
_ Sea l CHESTS a a Sy 
OF = = Y EF 
PLATE EE 
x i Bal 
AND tB Sid 
CUTLERY ne abs 
poet E ag 
COMPLETELY S OE S Ogee 
FITTED. S E aye 
— z $9 yyy 
All Sizes n Stock. a eaaa 8 S9 Ho 
ENS = pom ÈL 
= M) fice] 5" 

SPECIAL S Sz 
DETAILED LIST $E o 

FREE 





e DOCU ELE 
OXFORD STRÉET, WEST END, AND 
MANSION HOUSE BUILDINGS, CITY, 
e. LONDON 
MANUFACTORY—the Royal Plate and Cutlery Works, SHEFFIELD 


i 


NEGRETTI & ZAMBRA,e ° 


. . 
Opticians. and Scientific Instrument Makers » * 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, 122, REGENT STREET, LONDCN, 
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MICROSCOPES. 
Uaequalled by any other Maker at the same Price Intending Purchasers 
should apply to the Manufacturer, 
EDMUND WHEELER, 
48N, Tolington Road, Holloway, N , London 


VICTORIA UNIVERSITY, 


MANCHESTER 
DEGREES IN MEDICINE AND SURGERY 

Tre Statutes and Regulations concerning Courses of Study and Examina- 
tions for these Degrees are now published, and can be obtained from the 
University Registrar 

Full particulars as to Degrees in Arts, Science, and Law, together with 
Copies of the Charters, Examination Papers &c, will be found in the 

Calendar” (price zs), published by Messrs Macrullan and Co , London 
and Mr J E Cornish, Piccadilly, Manchester 

A T BENTLEY, M A, Registrar 


GEOLOGICAL SOCIETY OF LONDON 


The ANNIVFRSARY MEETING of ths Society will take place at the 
Society s Apartments, Burlington House, on FRIDAY, February 15, at 
One o'clock and the ANN AL DINNER wl take place the same 
Evening at the St James's Hall Restaurant (Regent 5 reet Ergrance), at 
Six o'clock e. 

Fellows and Visitors intending to dine are requested to leave their names 
at tie Scciety’s Apartments 


An ASTRONOMICAL TELESCOPE for 


Disposal, under its Value, focal length 5 feet 3 inches firder, double 
object-glass, 33 ches diameter and five powers with an excellent 
observatory stand On view, 52 Great Russell Street, wc 


To CLERGYMEN, EXECUTORS, &c— 
Mr DICKINSON, of 89, Farringdon Street, London, begs to intimate 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only complete LIBRARIES but also Small 
Collections of second-hand Books and MSS , either in Town or Country 
N B—Travelling expenses only charged when the beoks are not 
purchased 


WANTED.—A Naturalist with Private 


means at command to join a purty now forming for the purpose of Ex- 
plonng a Virgin Tract within twenty days of London Expenses and a 
andsome margin besides fully expected to be realised upon completion 
to HvpmoGEN care of Messrs Allan, 
Newcastle-on-Tyne 


MINERALOGY. 


Mr HENSON has just received from Russia some most splendid 
Crystals of ‘SHERRY COLOURED ? 


TOPAZES. 


Ranging in size from 1 inch to p high, and 14 to 3} mche? wide, 
14 to 31nches broad This is the Finest Series of Torazes that has ever 
been seen in the United Kingdom 


SAMUEL HENSON, 
277, STRAND, LONDON, WC, 
Opposite Norfolk Street 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 


ALL COLLECTIONS LARGELY IMPROVED 


Spectral Geological Collections for Students and Teachers, employed by all 
Lecturers and ‘Leachers in Great Bntzin, obtamed FIRST-CLASS AWARD at 
Sydney Exhibition 

and ros 6d 


Collections at £2 28, A138, 
Collections of any magnitude can be arranged and for any special pur- 
pose See New Lists of Collections, Apparatus, Cabinets, &c , of 


JAMES R GREGORY, 
Geological Museum and Repository 
88, CHARLOTTE STREET, FIIZROY SQUARE 


CRYSTALS OF MINERALS 


Collections of Twenty five Natural Crystals of Minerals, comprising 
Illustrations cf all the Six Systems, price 215 , Carriage Free 
IARGER COLLECTIONS 
Con'ammg Fifty Crystals of Minerals, more select and some rare 
illustrating all the Systems, price sos , Carriage Free 
Samples of these Collections on view on application to 


JAMES R GREGORY, 
Mineralogist, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


MUSEUMS AND COLLECTORS. 
* MR DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
byects, a&cluding RECENT SHELLS (Foreign and 
ritish), FOSSIL REMAINS MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c, &c. 

















of the object in view —Apply 
Newsagents, Mosley Street and Dear Street, 

















LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awafled at the FISHERIES EXHIBITION to bs 
THOMAS BOLION, ff, NEWHALL, STREET, BIRMINGHAM, 
who has las- week sent M bis subscribers Ova or Fry of Trcut, showing 
circulation of the Blcod, wSh drawing and descnpt?h ee has, also sent 
out Euchla is trqueter, Spirogomum ambiguum, Stylenichia. my tilus, 
Chatogaster I rnnzi, Crista*e la gucedg Asplanchna priodonta, Hydatina 


senta, &c A a E 
Weekly Anaouncements will be made in thus place of Offanisms T P 
1s supplying * 


Specimen Tube, One Whilling, osttiree, * 


Twenty-six Tubes in course of Sıx Months for Sféscridiin of x 15 , 
or Twelve Tubes for 10s 6d 


Portfolio of Drawings, Ten Parts, 15 each 


PROFESSORS of BIOLOGY supplied with 


all Specimens by e 
E WADE WILTON, Northfield Villas, Leeds 


NS ANS: 








NEW LIST iet out) 
STANDARD COLLECT 
APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERÁLOGY, 
e POST FREE 


N B —The above List has been specilly 
SCIENCE TEACHERS and SCHOOLM TERS of Great Britain 
Tt contains 2 tost valuable wforntat.on APP EARLY 


THOMAS J DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 


38, WHISKIN STREET, LONDON, EC (over Quarter of a Century), 
and through all Agencies 


pas gradi 
DIAMONDS IN MATRIX. 
R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 
12, FRITH STREET SOHO, W s 


^ NOTICE OF .REMOƏVÀL. 


Sn a 
THOMAS D -RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed ais Sxtensive Collecticns of Geological, Petrological, Minera- 

logical and Macroscopical Specimens to more convenient PremfSes at 

78, NEWGATE STREET, near the New General Post Office Address— 
e 


e THOMAS D RUSSELL, 
71, NEWGATE STREET, LONDON, FC 


OO SO a a aaua aT 
MR. RICHARD ANDERSON, F.C S, 
AUTHOR OF 
ls “LIGHTNING C(GNDUCTORS 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION," 
Makes a Spezialty of Testing *he Eficient Actiongf Lightning Cenductors , 


and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings 


LEADENHALL HOUSE, roi, LEADENHALL STREET, E GO 


NON-MAGNETISABLE WATCHES 


WATCHES which cannot be tt MAGNETISED,! constructed at 
the recommenaation of W CROOKES, Esq, F R S , and as exhibited at the 
Electrical Exhibition, Paris 

E. DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 

Only Addresses —6z, Strand, and 34, Roya] Exchange, London 
N.B — Watches can be converted to this plan e 


prepared as a Guide for 











16s per Ann, 20s Post Free 


DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte 1n den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK e 
A Weekly Periodical devoted to Natural Science. 52 Nos,16s Speci 
men Numbers may be had through any Foreign B@okseller qgag84 will com 
e 


mence the XVIIth volume 
Berlin DUMMLER, 77, Charlottenstrasse, S W , and al! Booksellers 


On the rst ot every Month 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN 

BRITTEN, F LS, Bntish Museum 
leading Botanists —Extracts, anc 
es in Journals —Botanical News = 


Edited by JAMES 
Contents —Onginal Articles by, 
Notices of Books and Memoirs —Artidl 


Proceedings of Societies e 
Subscription fr Ore Year, payable ın advance, 125 


Price 1s 34 
Didon ` WEST, NEWMAN, &,CO, s4 Hatton Garden, BC 
. 
ee 
e e 
e 
t, 
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- Messrs. MACMILLAN & C0/8 NEW BOOKS. 


(17 a TENNYSON’S WORKS. 


e * . Messrs MacMILLAN AND Co. beg to announce that 
"ethey* E for the future publish Lorp Trnnyson’s 3 
) Works. 


They are now prepared to supply the Trade with an 
mt. «entirely New Edition of the complete Works, corrected 
, thrbughout by the Author, in* Crown 8vo, price 7s. ,6d., 
. printed from new type, and containing a new Portrait 


enfraved on steel. 





BY SIR SAMUEL W. BAKER, FR S 


7. THE EGYPTIAN QUESTION. 


. BEING LETTERS TO “THE TIMES" AND THE “PALL MALL GAZETTE.” 


* e By SIR SAMUEL WHITE BAKER, M.A., F.R.S., F.R.GS 
* With Map Demy 8vo 25 





A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, M A, LLD, 
. Author of the Malang of England,” & With Portrait and Maps Demy 8vo 185. 


A NEW NOVEL BY GEORGE FLEMING 


VESTIGIA:. A Novel By GEORGE FLEMING, Author of “A Nile 
Novel," “ cunt ? e The Head of Medusa,” i 2vols Globe 8vo 12s 
NEW BOOK BY MR JOHN FISKE. 


_ EXCURSIONS OF AN EVOLUTIONIST. By Jouw Fiske, M.A. 
LL B, formerly Lecturer on Philosophy in Harvard University, Author of a of Cosmic Philosophy,” “ Dar- 
winism, and other Essays," &c Crown 8vo 7s 6d 


MACMILLAN'S 4 6d SERIES —NEW VOLUMES. 


MRS. LORIMER: a Sketch in Black and White. By Lucas MALET. 


New Edition Crown8vo 4s 6d 
** Mrs. Lorimer’ 1s in fact a book well worth 1eadineg ”—Saturday Renew 
“ Tt 15 as a story of rare promise, alike of humour and of pathos, that we 1ecommend this story ”——Spectator. 


CAMPING AMONG CANNIBALS. By ALFRED ST. JOHNSTON. 


Crown 8vo 4s 6d 


2 ** A charmingly fresh, picturesque, and modest little book It 1s a veritable idyll of the South Pacific ”—Pall Mail 

azelte 

FRENCH POETS AND NOVELISTS. By Henry James, Author 
oof‘ ThegAmenican, ? The Europeans,” & New Edition Crown 8vo 4s. 6d. [Nearly Ready. 





PRINCIPLES “OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M A, Lecturer on Physics in the School of Medicine, Edinburgh Mediam 8vo 
[early Ready 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- 


NETISM By ANDREW GRAY, MA, FRS E., Chief Assistant to the Professor of Natural ra rfe in the 
. University of Glasgow E 2 35. 6d 


: e. MACMILLAN AND CO, LONDON. , 
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8 CARAT GOLD. 


BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 


THE ĪNTRODUCER oF 18-CARAT GOLD JEWELLERY, 
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MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


BOND STREET, W. 


. LONDON, CEYLON, JAPAN. PEARLS 
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DIAMONDS. 
SÁPPHIRES. 


e 
A GATSEYES. 
. ° e , 
RUBIES, * s 








Just Published, Crown 8vo, Cloth, Piice 25 67 


S. TOLVER PRESTON. ORIGINAL ESSA YS. 


(1) ON THE SOCIAL RELATIONS OF THE SEXES e 


(2) SCIENCE AND SECTARIAN RELIGION 


(3) ON THE SCIENTIFIC BASIS OF PERSONAL RESPONSIBILITY 


Code) 


* rd 


.. 
(mvolvmg ea* Sciegtifre Basis for a Penal 


With a Reprint from an Onginal Essay on “ Evolution and Female Education,” revised from NATURE, September 23, 1880 


By S. TOLVER PRESTON, : 7 


Author of numerous Original Papers on Natural Science (including two commumeated to the Viewna Academy and puldished complete 
ant Ther Ti ansactions—‘ Sutaungsberichte” —for April, 1883) 


WILLIAMS & NORGATE, 14, Henrietta Stieet, Covent Garden, London, and 20, South Frederick Street, Edinburgh, 





IN PREPARATION POST 8vo, CLOTH 


Year-Book of the Scientific and Learned Societits of 
Great Britain and Ireland. e 


WITH APPENDIX ON THE LEADING SOCIETIES OF THE CONTINENT i : 


COMPILED FROM OFFICIAL SOURCES e e: 
É EDITED BY : M 
WALTER R BROWNE, MA, MInstC E n 
LATE FELLOW OF TRINITY COLLEGE, CAMBRIDGE, e 
AND 


ARTHUR BARCLAY, M Inst ME, &c. 


te SECRETARIES of SOCIETIES who have not received an application ın reference to the above Work, now 1f active 
preparation, are requested to communicate immediately with the PUBLISHERS . 


LONDON CHARLES GRIFFIN & CO, EXETER STREET, STRAND 





Just Published, Price One Shilling 


oe 
. Now Ready, price 25 , by Post 32 extra 


The RAINBAND: How to Observe it, and | ELLIS'S IRISH EDUCATION DIRECT- 


Whar to Expect from it By HUGH ROBERT MILL, BSc, F CS 
With Numerous Illustrations, and a full description of the method of 
Ram-predicting by means of the Rainband as observed in Hilger's 
smallest-sized Direct-Vision Pocket Spectroscope 
Contents —Introduction—H ow to see the Rainband—What the Rainband 
1s—How to use the Rainband— Graphical Representation of Observations— 
Results of Rainband Predicting A 
Io be had from the Publisher, ADAM HILGER, 204, Stanhope Street 





D 
Now ready 


By C J WOODWARD, B Sc 
ARITHMETICAL CHEMISTRY (Part II ) 


Price Two Shillings 
Contains Exercises on— 

Direct and Indirect Analysis Vaour-Density 

Formulz of Isomorphous Bodies Specific Volume . 

Atomic Weight Determination Dulong and Pett's Law 

Dalton's Law Heat of Combination 

Gas Analysis Kinetic Theory of Gases, &c 

lhe explanations form a concise treatise on Chemical Philosophy A novel 

feature 1s a table giving references to standard works, in which the Student 


will find further information : 
London SIMPKIN, MARSHALL, & CO 


THE BREWERS’ GUARDIAN 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests 
I censing, Legal, and Parhamentary Matters 
EVIRW OF THE MALT AND Hop TRADES, AND WINE AND SPIRIT Trane 
x RECORD 
The Organ of the Country Brewers 

‘ ThS Brewers" @uardian ’’ is published on the evenings of every alternate 
ues@ay, and 1s tI only journal officially connected with brewing interests 
Subscription, 16s 62 per annum, post free, dating from any quarter-day 

ingle copies 1$ each Registered for transmission abroad 
ba Offices—s, Bond Court, Walbrook, London, E C 





ORY for 1884 (Third Year of Issue), containing Will information as to 
the Irsh Universities and Professional Schools, and the Institutions in 
Ireland for promoting Intermediate, Technical, and Primary Educa ¢ 
tion, with complete Alphabetical Lists of Irish Colleges and Schools 
bd by WM EDWARD ELLIS, BA, LLB (Dublin) Barnster- 
at-Law 
London SIMPKIN, MARSHALL, & CO 4, Stationers’ Hall Court 
Dublin M H GILL & SON, 50, Upper Sackville Street 


Now Ready, Fifth Issue, 78 Pages, Demy 8vo, ‘price 1s, Post Free rs 2d 


THE WEATHER OF 1883, 


As observed 1n the Neighbourhood of London, and compared im all respects 
with that of an average year e 


By EDWARD MAWLEY FR Met Soc, FR H S , Member of Council 
of the Meteorological Society, Hon Secretary National Rose Soziety 


With Tables of Daily Observations and a Diagram 


London EDWARD STANFORD, ss, Charing Cross, S W . 
WILLIAMS & STRACHAN, 7, Laurence Lane, E C 


By LIONEL S. BEALE, F RS, Professos 
of Medicine in King’s College, London 
ars “larson 


SLIGHT AILMENTS ther Nature and Treatment @ 5s 
HOW to WORK with the MICROSG OPE 100 Plates 

& Sq. 
The MICROSCOPE in MEDICINE 86 Plates 21s e. 
BIOPLASM an Introduction to Medicine and Physiology 6s 647 
PROTOPLASM, or, Matter and Life [A New Edition preparing 
DIAGNOSIS and TREATMENT of URINARY DISEASES 








[Preparing 
On LIFE and on VITAL ACTION 5s 
The MYSTERY of LIFE 3s 6a. 
LIFE HEORIES and RELIGIOUS THOUGHT 5s 6a . 


The “MACHINERY” of LIFE 2s * 
DISEASE GERMS (Soiled Copies‘only ) 8s 67 E 
KIDNEY DISEASES, &c dA New Edition preparing 
London J & A CHURCHILL 
ce 


“ot 


* | . 
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Biary of Societies 


LONDON 
THUREDAY, YEBRUEY 

Rovar Society, at g30 —On the Motion of Fid, part of which 1s Moving 
* *Rotagonally and part Irrotationally Prof JM Hil, MA 
LINNEAN SocizgTY, at 8 —On the Gemrff of Aulacomnion palustre F O 

Bower —Monograph of Recent&Ephemeride Part2 Rev A E Eaton 

—Compoupé Vision @ Insects "Tov ne —Cyperacez of West Africa 

H N Riley —Eugopean and North Atlantic Crustacea Rev A M 


Men e 
CHEMICAL S@cirry, at 8 —On ge Influence of the Temperature of Distil- 
lation on the Ggmposition of Coal Gas L T Wright —Researches on 
Secondary and T@tary A-Compounds No 2 R Meldola 
LONDON INSTITUTION at7 —The Krakatoa Eruption J Norman Lockyer 
ROYAL INSTITUTIRN, at a —Music for the Pianoforte, &c Prof Pauer 
FRIDAY, FEBRUARY 8 
RovAr COLLEGE ar SURGEONS, at 4 —@lammalian Descent 
Parker e 
Rovar INSTITUTION, at 9 — The Darwinian Theory of Instinct G J 
Romanes 
QuUEKETT MicnoscoricAL Crvpg, at 8 
SATUR * v, FEBRUARY 9 
—Annual General Meeting —On the Phenomena 
exhibited by Bodies ween Strongly Illuminated in Dusty Air Prof Oliver 
J Lodge, D Sc, and J Warner Clark 
ROYAL INSTITUTION, at 3 —L'fe and Iiterature under Charles I Prof 
Morley - 
Roya Botanic SOCIETY, at 3 45 
. . SUNDAY, FEBRUARY 10 
Sunvay Lecrurg Sociery at 4 —Animals and their Geographical Dıs- 
tributicn Dr Andrew Wilson 
MONDAY, FEBRUARY 11 
ROYAL GEOGRAPHICAL SOCIETY, at 8 30—My Recent Visit to the Congo 
General Sir Frederic J Goldsmid, K C S I —Notes on the Lower Congo 
E Delmar Morgan 
LANDON INSTITUTION, at 5 —I he Storm-Cloud of the Nineteenth Century 
Prof Ri 
Society or Arts, &t 8 —Photo-Mechanical Printing Thomas Bolas 
TUESDAY, FEBRUARY 12 
ANTHROPOLOGICAL INSTITUTE, at 8 —Exhibition of Skulls and other Re- 
mains from a Cemetery at Wheatley J Park Harrison, M A —On a 
Hwman Skull fgund near Southport B Barron, M D —Traces of 
Commerce ın Prehistoric Times Miss A W Buckland —On some Palzeo- 
lithic Fishiag Lppipmeats from the Stoke Newington and Clapton Gravels 
John T Young F GS 
PuorTocRAPHIC Society at 8 —Àngversary 
uu or ARTS, at 8 —Portuguese Colgmes of West Afnca H H 
Johnston 
ROYAL INSTITUTION, at 3 —Scenery of the British Isles A Geikie 
WEDNESDAY, FEBRUARY 139 
Rovfr Microscoricat Society, at 8 —Anniversary 
Sociery or ARTS, at 8 —Keim’s New Process of Permanent Mural Paint- 
e mg Rev J A Rivington 
Rovar COLLEGE or SURGEONS, at 4 —Mammahan Descegt Prof W K 


Parker 
d THURSDAY, FEBRUARY 14 

ROYAL,SOCIETY, at 4.30 

MATHEMATICAL SoctgTy, at 8 —On the Relations of the Intersections of a 
Circle witha Triangle H M Taylor —On the difference between the 
Number of (4: -+ 1) Divisogs and the Number of (4% + 3) Divisors of a 
Number J W L Glatsher @ R S —Ona General Theory including the 
Theory pf Systems A Buchheim 

Lonpon IwsTITU!10h, at 7 — Modern Enghsh Sports F Gale 

SOCIETY OF 1ELEGRAPH@ENGINEERS at 8 —On some New Instruments for 
ind cating Current and Electromotive Force R E Crompton and Gisbert 


Prof W K 


Puysr@aL SociaT®, 


ap 
Roya INSTITUTION, at 4 —Music for the Pianoforte, &c Prof Pauer 
FRIDAY, FEBRUARY 15 
Society oF Arts, at 8 —State Monopoly of Railways in India. Sir James 


Caird 
Rovat INSTITUTION, at 9 —The Chenucal Work of Wohler Prof Thorpe 
Prof W K 


Rovar COLLEGE or SURGEONS, at 4 —Mammalian Descent 


Parker 
SATURDAY FEBRUARY 16 
ROYAL IusTI^UTION, at 3 —Lafe and Literature under Charles I 
Morley 


-G, TISLEY & 

55, , 
. OPTICIANS, 
172, BROMPTON ROAD, S.W. 


'"RAIN-BAND SPECTROSCOPES. 


mh FixÉd Shits 30/- each 
With Adjustable Slt 40/- » 
C¥py of an Unsolicited Testimonial from 


JOHN SANFORD DYASON, Esq, FR GS, F.R.Met S., 
Member of Council of Meteorological Society 
BoscoBEL GARDENS, N W , September 19, 1883 
“I wave been working m the higher Alps—the vicirity of Monte Rosa 
and the Matterhorn—the Gemmi amd other Alpıme Passes, with a Pocket 
Spec@oscope I bought of you It has answered its purpose in a most 
satisfactory manner ”” . e 


*7o 8. C TISLEY &,Co, 


172, BRouPTON Roap, S W 
ee 


Prof 





Co 


"J 


f e 


jG 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of allapphances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & CO'.S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R S. NEWALL & CO, 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


“SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy Bvo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
IONDON, W.C 


HOW & CO’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


HOW & CO'S POCKET MICROSCOPE LAMP, 8s 67 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Gramtes, 
Syenites, Diorites, Gabbros, Dolentes, Basalts, lachyhtes, Trachytes, 
Andesites, Porphyrites, Rhyohtes, I avas, Ashes, Gneiss, Schists, Lime- 
stonés, &c price 1s 6d each 


JAMES HOW & CO, 73, FAnRINGDON STREET, LONDON. 
THE “HANSA” 


Published since 1864 m Hamburg, 1s the only independent professional 
paper in Germany dedicated exclusively to Mantime Objects Essays, 
Critiques, Reviews, Reports, Advertisements — Strict eye kept upon the deve- 
lopment of Maritime Affairs ın every respect Every second Sunday one 

umber in 4to at least, frequent supplements and drawings Subscript on 
at any time, preceding numbers of the year furnished subsequently Price 
tzs fortwelve months Advertisements 4d a line widely spread by this 
paper, considerable abatement for 3, 6, 12 months’ insertion — Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited by 
W v Freden MR, Hamburg, Alexander Street 8 

URE” 


SUBSCRIPTIONS to “ NAT 











d. 
Yearly 28 o 
Half-yearly . I4 6 
Quaiterly 7 6 


To the United States, the Continent, and all places 
within the Postal Union — 


s d 
Yearly 30 6 
Half-yeaily . 15 6 
Quarterly 8 o 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s 6d gd pe? Line after 
és 


d 
One-Fighth Page, or Quarter Column 018 6 
Quarter Page o Half a Colusn 115 Oe 
Half a Page, or a Column e 5 [fe 
Whole Page @ 6 P 


Post Office Orders payable to MACMILLAN & CO. 


OFFICE 29, BEDFORD STREET, STRAND, W.C 
e LJ 


CXVIII 


WALL PAPERS FREE 


WILLIAM WOOLLAMS & CO.. Manufa 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsene e _ 7 
Sole Address— 110, HIGH STREET, MANCHESTER SQUA 
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May be ovtained of all Decorators 
Award of Ment, International Medical and Sanıtary Congress . 





FROM ARSENIC. 


uring Paper Stainers, 


, LONDON, W. 


Spezial Prize Medal, Samltary Institute 49 e 
Silver Medal, Natio: al #ealth Scciety, 1883 











HARVEY AND PEAK.: 


[By Appointment to the Royal Institution of Great Britcin,] ( 


SUCCESSORS TO W LADD & CO, 
INSTRUMENT MANUFACTURERS, 


SCIENTIFIC 


BEAK STREET, REGENT STREET, LONDON, Y- 


MRS SPOTTISWOODE’S POCKET POLARIZING? SET, è. 


i 


Nicol and other Prisms, Maker$ of Maxwell's Dynamical and Cgifur Tops; 


RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &¢ © 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





NOW READY, VOLS I, IL, III, AND IV PRICE 31s 6d. EACH 


SURGERY, THE INTERNATIONAL ENCYCLOPADIA OF. A 


Systematic Treatise on tke Theory and Practice of Surgery by Authors of Various Nations Edited by JOHN ASHHURST, 


jun, M D, Professor of Clinical Surgery 1n the University of Pennsylvama 
In Six Volumes (to be Published Quarterly) 


Wood Engravings 


CONTENTS OF THE VOLUMES —-Vol I GENERAL SURGERY 
Vol II INJURIES and DISEASES which may occur in any part of the BODY 


TIONS. 


Illustrated with Chromolithographs and 
Royal 8vo 315. 6d each. eu 

OPERATIVE, MINOR, and PLASTIC SURGERY AMPUTA- 
VENEREAL DISEASES, INJURIES, and 


DISEASES of VARIOUS TISSUES of the Bopy Vol, ITI. INJURIES and DISEASES of the NERVES, BLOOD VESSELS, and BONES 


VoL IV INJURIES of the BONES, DISEASES of JOINTS, EXCISIONS and RE SECTIONS, TUMOURS, 

MALFORMATIONS and DISEASES of the SPINE Vol V REGIONAL SURGERY (continued) 

APPENDIX GENERAL INDEX to the whole of the SIX VOLUMES, e ° 
e 


MACMILLAN & CO, LONDON 


cluded) History of SURGERY 


INJURIES of the Back and 
Vol VI REGIONA? SURGERY Ycon- 





LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review ın the French Language Politics, Literature, 
Science, Art Vaneties, Notes Price 2d, througn Booksellers, and at 
tke Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANGAISE. Journal Francais pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 23d entimbres poste Abenne- 
ment franco par la poste—un an, ros tod , six mois, 5s 52 — Prix 2d 
chez tous Tes libraires et aux gares des chemins de fer On s'abonne 
aax bureaux, 441. Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise” has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success ”—Gradhic 

LA SEMAINE FRANCAISE —“ The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published 1n Pans itself We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French 1s cultivated The printing is very well 
done "—Queez 


TERMS OF SUBSCRIPTION — s d 
Three Months 2 9 
Six » 5 5 
Twelve ,, IO IO 


P OO payableto A CRISTIN 
Publishing Office, 441, Strand, W C 


Y'S GOLD MEDAL, 
COC v 


PARIS EXHIBITION. 
Cocoa only, with the super- 
** If properly prepared, there 1s no nicer 





O A In Packets and Tins 
fluous oil extracted 
or more wholesome preparation of T * 
cocoa "—Food, Water, and Ar~, EX RAC 
Edited by Dr Hassali 
J S FRY & SONS, Bristol and London, 


A CERTAIN 


REMEDY 


e$: A 

F B and SORES. If 

gifectuallye rubbed on the Neck and Chest, it cures SORE 

THROATS, BRONCHITIS, COUGHS and COLDS; and for 

GOUT, RHEUMATISM, and all Skin Diseases 1t 1s unequalled, 
e e 









BEST BLACK INK KNOWN. 


DRAPER’S INE (DICHROIC) , 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink is used It has been adcpteti 
by the principal Barks, Public Offices, and Railway Companies throughout 

Ireland e. 
Flows easily from the Pen. , 
Blotting-paper may be applied at the 
moment of writing 


It writes almastinstantly Full Black 
Does not corrode Steel Pens 
Iscleanlyto use, and not hable to Blot 
Can be obtained in Lcndon, through Mesys BancrAYy & Sons, Farnng- 
edon Stree, W Epwarps, Old Change MF Nzwesznv & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 
Stationers 


BEWLEY & DRAPER (Limte®, Dubbn 
NORTH BRITISH AGRICULTURIST, 


the only Agncul‘ura! Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal Bntsh 
and Irish Markets of the wezk 
The special attention of Land Agents 15 directed to the AGRICULTURIST 
as ms of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers adaressing themselves to Farmers@will ind the AGRICUL- 
TURIST a first-class medium for reaching that Class e 
Price 3¢ By post 3àd Annual Subscription, payable in advance, 14s 
Offices—377, High St , Edinburgh , and 145, Queen Victoria St London, 
C 








Money Ordezs payable to Charles Anderson, Jun , Edinburgh . 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with oCcastonalSit&trations 
Conducted by C G BARRETT, J Joucras, R McLacuran, ERS, 
E C Rys, FZS, E Saunpers, FL S, and H T SráiNTON, FRS 

This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Britisk. Isies 

Subscription—Six Shidings per Volume, post free 
mence with the June number in each year 

Vols I to VI (strongly bound ın cloth) may be obtuned by purchasers ol 
the entire set to date, at the increased? price of ros each, the succeeding 
vols may be had separately or together, at 7% each e. 

London JOHN WAN VOORST, 1, Paternoster Row 

N B —Communieations, &c , should be sent to the Editors at the «bove 

address ý% 





The volumes com- 
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FLETCHER’S 
PATENT INCANDESCENT 


ASBESTOS GAS FIRES. 


PRICES, r6s. to £6. 


MANY DIFFERENT PATTERNS 
IN STOCK 



























































The simplest and best criticism on these 
fires 1s the fact that the total possible output 
during 1883 has been sold without adver- 
tising The extension of works is now 
complete, and we are prepared for greatly 
Increased deliveries without delay 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 
ing, price 24, post free Complete Illus- 


SLA trated List of Laboratory Apparatus, price 
= : 2d , post free 


Out of eleven different Incandescent fires 

| tested at the Stockport Exhibition, my As- 

abd. bestos Fire gave six times the duty of the 

worst, and 5o per cent above the average of 

the whole The Highest Award ın this class 
was obtained 
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FLETCHERS PATENT HIGH- 
:*: POWER INSTANTANEOUS 
WATER-HRATER FOR BATHS. 


This adaptation of the High Power Burner renders the 
supply of hot Water in almost unlimited quantities a simple 
matte: So perfect ıs this arrangement that the whole theo- 

* retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do double the duty, as compared 
with the average of the best water-heaters known, whilst the 
cost of the Apparatus is reduced in proportion The Heater ıs 
well and substantially made of strong copper plate, tinned 
inside, all jomts being seamed and riveted, the smallest size, 
Price 50s , having a cylinder 10 inches diameter, will supply 
14 gallon per manute, heated from 60° to 95°, sufficient to obtain 
a warm bath in 20 minutes, or with night pressure of gas, in 
under 15 minutes The large size, Price 90s, has double the 
power 


JFLETCHERS PATENT RADIAL BURNERS. 
A NUMBRR OF NEW PATTERNS ARE IN HAND 
E r 
Illustrated List of Gas-Heating and Labour-Saving Appa- 
ratus (Domestic), Price 2g , post free 
Illustiated List of Gas Apparatus for Workshop and Labora- 
tory Use, 24 , post free. 
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PUBLISHED BY J. 


, No XCII, with r1 Plates, JANUARY, price dbs. "S 
THE QUARTERLY JOURNAL OF MICROSCOPICAL 


& A. CHURCHILL, 


SCIENCE.” 


Edıted by 


E RAY LANKESTER, MA, FRS, FLS, ^ ‘ 
Fellow of Exeter College, Oxford, and Jodiell Professor of Zoology in Unwersity College, London 
With the co-operation of 


2 'e 
a e. 


* 
W. T THISELTON DYER, MA ,CMG,FRS,FLS 5 e. e? 
Assistant Director of the Royal Gardens, Kew, 
- E KLEIN, MD, FRS, 
Jomt-Lectureı on General Anatomy and Physiology ın St Bartholomew's Hospital Mailical School, London , 
HN MOSELEY, MA, FRS, FLS, e 


Linacre Professor of Human and Comparative Anatomy m the University of Oxford , and 


ADAM SEDGWICK, MA 


Fellow and Assistant-Lecturer of Trinity College, Cambridge. 


MEMOIRS— n 

Notes on Echinoderm Morphology, No VII On the Apical? 
System of the Ophiurids By P Herbert Carpenter, M A , 
Assistant Master at Eton College 

On the Homologtes of the Primary Larval Plates in the Test 
of Brachiate Echinoderms By W Percy Sladen, FL S, 
FGS 

On the Origin of Metameric Segmentation and some other 
Morphological Questions By Adam Sedgwick, M A, Fel- 
low and Assistant Lecturer of Trinity College, Cambridge 

On certain Abnormalities m the Common Frog (Rana tem- 
poraria) 1 The Occurence of an Ovotests 2 Abnoi- 
malities of the Vertebral Column By Alfred Gibbs 
Bourne, B Sc Lond, University Scholar in Zoology, and 
Assistant to the Jodrell Piofes or, University College, 
London 


H e* e a” 


., , . 

Researches on the Intracellular, Digestio of Invertebrates 
By Dr Elas Metschnikoff v j 

The Ancestral History of the Inflammatory Brocess 
Ehas Metschnikoff 

The Structures connected With the Ovarian Oviim of Mar u- 
piala and Monotremata, By Edwayl B Poulton, MA, 
of Jesus and Keble Colleges, Oxford 


On the Sheleto trophic Tissues and Coxal Glands of Li nulus, 
Scorpio, and Mygale By E Ray Lankester, MA, 
FRS Jodrell Professor of Zoology in UnivegugeCollege, 
London » D 

An Impiovement in the Method of Using the Fi eezing Micio- 
tome ByJ Sollas M A, Professor of Geology in Tymty 
College, Dublin 


By Di 


*4* Now Ready, the Volume for 1883, containing 43 Plates, of which many are Colomed, 650 pages, Royal*8vo, 
i Cloth Binding, 425 . 


With 660 Engravings, Fcap 8vo, 7s 62 


THE STUDENT'S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL, and PHYSIOLOGICAL BOTANY 
By ROBERT BENTLEY, FLS, M RC S, Professor of Botany in 
King's College, London, and to the Pharmaceutica! Society of Great 
Britan 


By the Same AuTHoR, Fourth Edition, with 1185 Wood Engravings, Crown 
e 


8vo, 15s 
A MANUAL OF BOTANY, Including the 


Structure, Functions, Classifications, Properties, and Uses of Plarts 


Second (English) Edition, with 37 Engravings 810, rss 


5 
AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS with Appendices on Absolute Electrical Mea- 
surement, &c By Dr F KOHLRAUSCH, Professor in Ordinary at 
the University of Wurzburg Translated from the Fourth German 
Edition by T H Warrer, B A , B Sc ;and H R Procrer, FC S 





Fifth Edition, with 292 Engravings, Bvo, 16s 
CHEMISTRY, INORGANIC AND OR- 


GANIC Wira EXPERIMENTS By CHARLES L BLOXAM, Pro- 
fessor of Chemistry in King's College, London 


"Third Edition, with 48 Engravings, Post 8vo, 7s 6d 
PRACTICAL AND ANALYTICAL 
CHEMISTRY, Specially Adapted fcr Schools and Colleges, and for 


Beginners By FRANK CLOWES, D Sc, Professor of Chemistry 
m University College, Nottingham 





8vo, 5s 
THE PEDIGREE OF DISEASE being 


Six. Lectures on. Temperament, Idiosyncracy, and Diathéis, del vered 
in the Theatre of tne Royal College of Surgeons, by JONATHAN 
HUTCHINSON, FR S, Professor of Surgery and Pathology in the 
College, Emeritus Professor of Surgery in the London Hospital 

. 





Fcap 8vo, xs 64 


A SHORT MANUAL FOR MONTHL 


NURSES ByC J CULLINGWORTH,MD,MRCP » Physician 
to St Mary's Hospital, Manchester 








' Fifth Edition, with Engravings, 8vo, 75. 6d 


a 
VALENTIW'S 


* 
With Coloured Plate of Spectra 2 150 Wood Engravings Crown 8v», gs 
PHYSICAL AND INORGANIC C HEMIS- 
TRY, founded on&he well-known Manual of the late Prof Fowne 
By HENRY WATIS, BA, FRS Editor of the Vournal of th 
Chemical Society Author of “A Dictionary of Chemistry," &c 
Also, Edited by Mr WarTrs, Twelfth Edition, Crown 8x0, ros 
FOWNES MANUAL OF ORGANIC 
CHEMISTRY, or Chemistry of the Carbon Compouads $ 





. 
Second Edt'10n, enlarged, with 25 Plates, 8v», 75 


6d 
MICROSCOPICAL EXAMINATION OF 


DRINKING WATER AND AIR By@OHN D MACDONALD 
“1D,FRS, ex-Professor of Naval Hygiene in the Army Medical 
School . 


Second Ed tion, 2 vols, Crown 8vo, x5; 


ILLUSTRATIONS OF THE INFLU. 


ENCE OF THE MIND UPON THE BODY IN HEALTH AND 
DISEASE Designed to Elucidate the Action of the Imag nation By 
DANIEL HACK TUKE, MD, FRCP, Editor of the Four nal of 
Medical Science 


0, 1580 pp , 12$ 


8v A 
THE MEDICAL DIRECTORY FOR 1884 , 


Giving the Names, Addresses, Qualifications, Appomtments, Scientific 
Distinctions, Published Works, &c , of 26,200 Medyal Practitioher, and 
Dental Licentiates, wi h much General and Statistical Informagion ielat- 
ing to Medical Education and Medical Praotice 5 ' ? 


, 


- vat I 


18mo, 1s i » 1 
HANDY GUIDE TO THE MEDICINÉ 
CHEST By SAVORY and MOORE, Authors of “The Compendium 
of Domestic Medicine,’ Chemtsts to the Queen the Pr nce o£ Wales,9 
the Khedive of Egypt, &c 


———— eo /.- 

CHURCHILL'S TBCHNOLOGICAL 
HANDBOOKS Edited bv JOHN GARDNER FI @, FCs, 
menia by Experts having Practical Knowledge of the various subjects 

treatei T 7 

With Eng~avıngs, Crown 8vo, 6s 67 
BREWING, DISTILLING, AND WINE 
MANUFACTURE 


Ò UA LITATIVE CHEMI- Now Ready With Engravifigs, Crown 8o, ss e 
Cal ANALYSIS Revised and Corrected by W R HODGKINSON, BLEACHIXG, DYEING, AND CALICO 
PR D’, Demonstrator of Practical Chemistry in the Science Schools, PRINTING Py E 
. South Kensington *,* Other Works in preperation 
LONDON 45 NEW BURLINGTON STREET hd 
. 





—— .— 
Punted by R Cray Sons AND Tayror, at 7 and 8 Bread Street Fill, Queen V'ctora Street, the City of Londen awi publ shed Ly 
N ACMILLAN AND Co, at the Office, eg and 30 Redford Street Covent Garden —Lavegpa, February 7, 788 
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“se ° . A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
ieu *. ** To the solid e; ouna 
id Of Nature trusts the mnd which builds for aye " —WORDSWORTH 








“T No.°746, VoL 28] 
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THURSDAY, FEBRUARY 14, 1884 


[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 





vme COLLEGE. 


The instrition given is arranged to fit an Engineer for employment in 
Europe, India, or the Colonies 
tember negt Age, over Seven een and under Twenty-one Fur competiti n 
among them the Secretary of State will oiler thirteen Appomtments in the 
India& Public Worfs Department, and two in the Indian Lelegraph Depart- 
ment. ‘The College Prospectus gives full paruculars 
SecaeTARY, Royal éndian Engineering College Cooper’s Hill, Staines 


ROYAL AGRICULTURAL. SOCIETY 


OOF ENGLAND. 
AGRICULTURAL EDUCATION 
The Eaxammation of Candidates for the Society’Semi-r Prizes and 
S caes will trke place in the week commencing TUESDAY, May 13, 
Y 


ROYAL INDIAN ENGINEERING | 
I 





e Copies of the Regulations and of the Form of Entry (which ıs required to 
be sent in by April 1, 1884) may be had on eppheation to e 

M JENKINS, Secretary 
. 12, Hanoftr Square, London, W 


) 
A CENTENARY OF SCIENCE IN MAN- 
CHESTER By R ANGUS SMITH, FRS,PhD,LLD Pub- 
l shed on the Centenary of EN Manchester Literary and Philosophical 
society Price ros Apply & the Society’s Rooms, 36, George Street, e| 
anchester, 


LINNEAN SOCIETY, BURLINGTON 


HOUSE, PICCADILLY —An ASSISTANT ıs required n the 

eLibrary, who will have to be in attendance during official hours, and 
to assist in the general routine of the Society Salary to commence at 
460 per annum —Apphcation by letter only marked ‘‘ Library,” ad- 
dressed to the Secretaries 


DMIAPPIN «& WEBD’S 
EO 3 CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 















All Sizes in Stock. | 
— i 
SPECIAL 
DETAILED LIST 
FREE, 


e 
OKFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
** LONDON. 
WANUFACTORY—Thg Royal Plate and Cutlery Works, SHEFFIELD 
e 
fe- 


Sixty Students will be admitted in Sep- | 


Aoply to the | 
I 


GRACE'S NEW DIRECT VISION 
SPECTROSCOPE. 











png 
D —— 


























Mr JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines ın the 
Solar Spectrum, and show the Rain-Band as Separate Lines , it 
ts provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
5cope can be used 


Price 1n Morocco Leather Case, £3 8s. 6d. 


JOHN BROW RING, 
Opt:cal and Physical Instrument Maker to HM Government. 
63, STRAND, LONDON, WC 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































STANDARD METEOROLOGICAL INSTRUMENTS 
ES : A, Jy 
an E Ne 
E B SEES 
S B tke 
8 So w^. 
BB Sa 
3 g “38 
N E dv 
3$ o FSF 
BEBE 
2 Sy 
um Be, 
NEGRETTI & ZAMBRA, * M" 


Opticians and Scientific Instrument Makers 
To Her Majesty THE QUEEN, 
HOITBORN VIADUCE, 
45, CORNHILL, & 192, REGENT STREET, LONDON, 


cxxil 


NATURE 


[ Feb. 14, 1884 





MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Microscopy 
Catalogues post free and gratis on application 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N 
To CLERGYMEN, EXECUTORS, &c.— 


Mr DICKINSON, of 89, Farnngdon Street, London, begs to intimate 
thet he PURCHASES, at the highest marxetable value, for IM- 
MEDIATE CASH, not only complee LIBRARIES but also Small 
Collections of second-hand Books and MSS , either in Town or Country 
N B —Travellng expenses only charged when the bcoks are not 
purchased 


MR. RICHARD ANDERSON, F.CS, 
AUTHOR OF 
“LIGHTNING CONDUCTORS 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 
Makes a Specialty of Testing the Efficient Action of Lightning Con@uctors, 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings 
LEADENHALL HOUSE, xox LEADENHALL STREET, E C 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects 
Commissions Addressed to 


MR W S DUNCAN SCIENTIFIC ARTIST, 
(Care of Mr D Bocuz) 
3 ST MARTIN'S PLACE TRAFALGAR SQUARE, WC 


MINERALOGY. 


Mr HENSON has just received from Russia some most splendid 
Crystals of ‘‘ SHERRY COLOURED ” 


TOPAZES. 
Ranging in size from x inch to 4 aches high, and 14 to 3j inches wide, 
11 to 3 inches broad This is the Finest Serres of ToPAzES that has ever 
been seen 1n the United Kingdom 
SAMUEL HENSON, 
STRAND, LONDON, WC, 
Opposite Norfolk Street 


ROCK SPECIMENS . 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
New Lists New Ready 

Collections and Single Specimens All Examples are well and carefully 
authenticated 

Speciality —Large and caiefully cut Rock Sections from well authenti- 
cated Specimens Prof James Geikie says “These are the largest and 
best-cut sections made by any one in England ” 


JAMES GREGORY, 
Geologist and Mu.eralogist, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


CRYSTALS OF MINERALS 


Collections of Twenty-five Natural Crystals of Minerals, comprising 
Illustrations of all the Six Systems, price 215 , Carriage Free 


LARGER COLLECTIONS 


Contauung Fifty Crystals of Minerals, more select and some rare 
Nustrating all the Systems, price 50s , Caz7zage Free 
Samples of these Collections on view on application to 


GREGORY, 
Mineralogist, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 
NEW LIST (Just out) 
STANDARD COLLECTIONS AND 


APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
POST FREE . 

N B—The above List has been specially prepared as a Guide for 
SCIENCE TEACHERS and SCHOOLMASTERS of Great Bntam 
It contams most valuable information APPLY EARLY 

THOMAS’J DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
3eWHISKIN STREET, LONDON, EC (over Quarter of a Century), 
and through all Agencies 


e 
@e DIAMONDS IN MATRIX. 
R C NOCKOLD, Diamond and Criental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones i all Colours 
Precious Stones valved and bought 
12 @RITH STREET SOHO @W 
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THOMAS BOLTON, 57, 
who has last week sent to his subscmpers Bacillaria paradoadé with d&iwing 
and description together with several othegginteresting Diatoms He has 
also sent out Trout Ova and Fry, Mi&icer tyro, Stephanoceros Eichornu, 
Cheetogaster lirnai, Spongilla fluvfatths, Cordylop®8ra lacusgus, Volvox 
globator, &c 


logical 





LIVING SPECIMENS FOR THE MICRÓSCOPE, - 


GOLD MEDAL zwardeflat the FISHERIES EXHIBITION to 
JEWHALL STREET,@BIRMINGHAM,. 


. 
Weekly Announcements wall be made E this place of OrgÉ&usms T & 


1s supplying 


Specimen Tube, One Shilling, pést-free. z 


Twenty-six Tubes zn course of Six Months for Subscrption of £1 18 , 
or Twelve Tubes for 10s 6d 


Portfcho of Drawirfks, Ten Parts, 1s each 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E WADE WILTON, Nortfeld Villas, Leeds 


wa. 
NOTICE OF, REMOVAL. ' 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Coflections of Geglogical, Pesrological @Minera- 
and Macrosccpical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New Gene! Post Office Address— 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


HOW & CO'S .-. 
Geological Transparencies for the Leffern. 


Descripuve Catalogue on Application 


WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS ® * 


HOW & CO'S POCKET MICROSCOPE LA}IP 89 64 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerit&, Basalts, Tachyhtes, Trachytes, 
Andesites, Porphyrites, Ehyolkes, I avas, Ashes, Gneiss, Schists, Lime- 
stones, &c , price 15 Ga each 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


16s per Ann, 2os Post Free 


DER NATURFORSCHER, . 


Wochenblatt zur Verbreitung der Fortschntte in den 
Naturwissenschaften . 
Herausgegeben von Dr WILHELM SKLAREK : 
A Weekly Periodical devoted to Natural Science 52 Nos , 165. Speci 
men Numbers may be had through any Foreign Bookseller 1884 will com 
mence the XVIith volame . 
eBerlin Dr:MMLER 77, Charlottenstraffe, S W , and all Booksellers 














On the zst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by jAuzs BRITTEN, F L S , British Museum ` 
Contents —Origmal Articles by leading Botanists —Extracts, and 
Notices of Boohs and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Societies 
Price ıs 32 Subscription for Ore Year, payable in advance, 12s 
Lendon WEST, NEWMAN, & Có, 54, Hatton Garden EC 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review ın the French Language — Politics, Literature, 
Science Art Varieties, Notes Price 22 , through Booksellers, and at 
the Railwav Bookstalls Office, 441 Strand, V C 

LA SEMAINE FRANCAISE Journal Fiart%ais pour 
PAngleterre Politique, Littérature, Sciences, Arts, Variétes, N ouvelles, 
et Notes Un exemplaire par la poste, 2}¢ en timbres poste” Abonne- 
ment franco par la poste—un an, ros rod , six mois, 5$ 52 Pre od 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441 Strand, Londres, W C 


LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
gatse” has veen b-ougat out in London for the benefit of those English 
readers who may vish to study contemporary Fi€nch fros all points of 
view, instead of confining their teadıng to one particular Gallic print 
It certamly merits success "—Grafhic 

LA SEMAINE FRANCAISE —' The nurnfbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of 1, and believe 1t will be highly valued in all those 
many houszholds where French 1s cultivated ‘The printing 15 very well 
done "—Qxueen 





TERMS or SUBS@RIPTION — s d 
Three Months é t 2 9 9 
Sıx I * ° 5 5 
Twelve , Xo 10 @ 


POO pavable to RISTIN 
Publ shing Office, 441, Stiand,e\V C 


Sl 
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WALL PAPERS FREE FROM ARSENIC. : 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
. RTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Ad ess—110, HIGH STREET, MANCHESTER SQUARE, LONDON, w 


1 May be o.tamed of all Decorators 
Award of Mgeut, International Medical and Sanitary Congress 


Special Prize Medal, Sanitary Institute 
Silver Medal, National Health Society, 1883 





—A——— s 
XjCXéO-s33,EJOXiIS5 FOR SCIENCE CLASSES, 


As MrspIFRARD 18 about bringing out a Micro-slide that will shortly be patented, his 


/ CATALOGUES FREE BY 


present Large Stock is to be disposed of at £2 per 1oo 


POST ON APPLICATION 


. REMITTANCE WITH ORDER. 


~a e 


B. PM/FARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 
Set I RN 
° “EEA, RV Ey AR D PEAK, 





. [By Appointment to the Royal "Tnstetution of Great Britain, ] 


on 


SCIENTIFIC 


SUCCESSORS TO W. LADD & CO., 
INSTRUMENT MANUFACTURERS, 


* BEAK STREET, REGENT STREET, LONDON, W. 
RS—SPOTTISWOODE’S POCKET POLARIZING SET, 
wWcol-dnd other Prisms, Makers of Maxwell’s Dynamical and Colour Tops ; 


RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &¢ 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





LELECTRICITE: 


Chaque Samed, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, jllustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous le 
progrès de l'électneitle 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 
A BERTHON, E BOISTEL, FeBOREL, 

R de COULON, W de FONVIELLE, L MAICHE 
«A de MERITENS, D MONNIER, D NAPOLI 
Subscription. Yearly, 205 , Stx Months, ov, 

Agency for England and Colontes— 

LE FEVRI® AND CO., ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON. 

© Specimen Copy sent post free 
On the rst of every Month, price Sixpence 


d THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
Freperick Bonp, F ZS Jonn A Powzr, M D 
Epwarp A Frircu, F L.S J Jenner Weir, FL S 
F Bucuanan Wuirz, M D 
Contains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
* Habits, Life-Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Duphcatestand Desiderata 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LITHOGRAPHRD and Crromo-LirHo 


GRAPHED PLATES 
SIMPKIN MARSHALL & CO , Stationers’ Hall Court 


NORTH BRITISH AGRICULTURIST, 


the only Agricul‘ural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested ın the 
management of land throughout the United Kingdom 
The A@RICUBTURIST is published every Wednesday afternoon in 
time for the evening mails, and cogtains Reports of all the principal British 
and Irish Markets of the week 
The spial attention of Land Agents 1s directed to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3¢ By post 33d Annual Subscription, payable in advance, 145 
Offices—377, High St , Edigburgh , and 145, Queen Victoria St London, 
eEC 
Money Orders payabl® to Charles Andgrson, jun, Edinburgh 
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hod Ready, Fifth Issue, 78 Pages, Demy 8vo, price rs, Post Free xs ad 


THE WEATHER OF 1883, 


As observed in the Neighbourhood of London, and compared in all respects 
with that of an average year 
By EDWARD MAWLEY, F R Met Soc, FR H S, Member of Council 
of the Royal Meteorological Society, Hon Secretary National Rose Society. 
With Tables of Daily Observations and a Diagram 
London EDWARD STANFORD, 55, Charing Cross, S W 
WILLIAMS & STRAHAN, 7, Lawrence Lane, E C 


THE ENTOMOLOGIST’S MONTHLY 
. MAGAZINE. 


Pnce Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W Ooucras, R McLacuLaw, F R S, 
C Rym, FZS, E SauxpngzRS, FL S, and H. T SrAmToN, F RS 
This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles + 
Subscnption—Six Shilings per Volume, post free 
mence with the June number 1n each year 
Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 7s each 
London JOHN VAN VOORST, 1, Paternoster Row 
N B —Communtcations, &c , should be sent to the Editors at the above 


address 
THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Senes Edited by J E Hartinc, FLS,F2ZS, Member of tha 
Bnitish Ornithologists! Union , contains— 

Onginal Articles by well-known naturalists in every branch of zoology» 
habits of animals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution and migration. of British fresh-water fish, new or 
rare merine fish, 'oca! aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight 1n. natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles ın various branches of snology 
There are occasional woodcuts 
OHN VAN VOORST, 1 


The volumes com- 


Paternoster Row 








A Great PURIFIER of the BLOOD: a 
Powerful Invigoratoi of the System, ın cases of WEAKNESS 
AND DEBILITY, and is unequalled in Fgmale Copplaints, 


AND BOWELS 
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l DIAMONDS. 
CARAT GOLD MR. STREETER, : mares 
GEM MERCHANT AND GOLDSMITH, SAPPHIRES. 
BRACELETS. 7 
s THE INTRODUCER or 18-CAnAT GOLD JEWELLERY, ; e CATSEYES, : 
BROOCHES. NUES d 
NECKLACES. BOND STREET, W. RUBIKS. NN 
* 
LOCKETS. LONDON, CEYLON, JAPAN. PEARLS. 
4 
Just Published, Crown 8vo, Cloth, Piice 25 6g 4 


S. TOLVER PRESTON. ORIGINAL ESSAYS. 


(1) ON THE SOCIAL RELATIONS OF THE SEXES 


(2) SCIENCE AND SECTARIAN RELIGION 


. . . 
(3 ON THE SCIENTIFIC BASIS OF PERSONAL RESPONSIBILITY (involving a Scientific Baiig for a Mena 


Code) 


With a Reprint from an Jriginal Essay on " Evolutign and Female Education," revised from NATURE, Segtemberem, {885 


By S. TOLVER PRESTON, D ° 


e 
Author of numerous Original Papers on Natural Science (including two communicated to the Vienna Academy anè Published complete 
on ther Transactions—“ Susungsberichte " —fo: April, 1883) 


e . 
WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London, and 20, South Frederick Street, Edinb urgh 











Now publishing, in Ciown 8vo, price 25 6g each 


ENGLISH MEN OF LETTERS -- 


EDITED BY JOHN MORLEY. 


JOHNSON By LESLIE STEPHEN 

SCOTT ByR H HUTTON 

GIBBON By] C MORISON. 

SHELLEY By] A SYMONDS 

HUME By Profesor HUXLEY, PR S 

GOLDSMITH By WILLIAM BLACK 

DEFOE By W Minto. 

BURNS By Pmnncipal SHAIRP 

SPENSER By the Very Rev the DEAN or ST PAUL'S 
THACKERAY. By ANTHONY TROLLOPE 

BURKE By JOHN MORLEY A 
BUNYAN ByJ A FROUDE, 

POPE By LESLIE STEPHEN 

BYRON By Professor NICHOL 

COWPER By GOLDWIN SMITH 

LOCKE By Professor FOWLER 

WORDSWORTH ByF W H Myers 

DRYDEN. By GEORGE SAINTSBURY 


eo 


LANDOR, By Professor SIDNEY COLVIN 
CHARLES LAMB By Rev ALFRED AIgGER® 
BENTLEY By Professor R @ JEBB 
DICKENS By A W Ward 
MACAULAY ByJ (* Morison A 
DE QUINCEY By Piofessor MASSON. 
MILTON BY MARK PATTISON : 
HAWTHORNE, By HENRY JAMES 
SOUTHEY By Professor DOWDEN 
CHAUCER. By Professor A, W Warp, 
GRAY By E. W Gosse e 
SWIFT. By LESLIE STEPHEN š 
STERNE ByH D TRAIL 
FIELDING By AUSTIN DOBSON 
SHERIDAN By Mis OLipHag@ * 

* ADDISON, By W J CouRTHOPE 
BACON By the Very Rev the DEAN qy ST PAUU's 

[Zn the press 


MACMILLAN AND CO., LONDON, WC, 


TIMEHRI being the Journal of the Royal 


Agricultural and Commercial Soc ety of British Guiana. Published half- 
yearly, price 8s 82 per annum post free Part 2, Vol II will be ready 
shortly, price 4s 4@ post free 


CowrENTS —Between the Pomer»on and the Orincco, Health in the 
Colony, A Visit to the Oil and Fibre Works at Pln Fortitude , Notes 
on West Indian Stcne Implements (Illustrated), No 2, The River Berbice 
and its Tributartes, Our Colunial Currency, A Chapter m the Life History 
of a Plant, Lamaha Water and a Process for Purifying it, Essequibo, 
Berbice, and Demerara under the Dutch, Part 2, and Notes on—An 
Accawoi Peaiman, Local Medicinal Barks , Couvade , Etymology of the 
Word * Grail-Stick ” , ‘ Fascination” by Snakes, The Barbaran View of 
Guiana, New Local Literature, A New Plant from Guiana, Dutch 
Guiana at the Amsterdam Exhibition, the Representation of the Colony at 
Exhibitions, Errata, Wilham Hunter Campbell, LL D, zz Afer orram 
Papers on—A Wasted Water-Power, and Sugar-Cane Mills 


London EDWARD STANFORD, 55, Charing Cross, SW 





E Just Published, Post free, Price 612 


SUNBEAM T'REASURES.—A Description 
of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the International Fishenes Exhibition By BRYCE- 
WEIGHT, FZS, FRGS  '* All who have read the * Voyage of 
the Sunbeam’ should procure a copy " — Willam Clowes and Sons, 
Lu®ted, 13, Caring Cross, W C 


Coffe? can be Sad from BRYCE-WRIGHT, 204, Regent Street, W 





Just Published, Price One Shilling 


The RAINBAND. How to Observe it, and 


What to Eapect from it By HUGH ROBERT MILL, B Sc, FCS 
With Numerous Illustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilger's 
smallest sized Direct-Vision Pocket Spectroscope * 
Contents —Introduction—H ow to see the Rainband&— What the Rainband 
15—How to use the Rainband—Graphical Representation of Obsarvations— 
Results of Rainband Predicung 
Ew be had from the Publisner, ADAM HILGER, 204, Stanhope Street 








Now ready 


By C J WOODWARD, B Sc . 
ARITHMETICAL CHEMIST Ry (Pat II.). 


Price Two Shillings 
Contains Exercises on— 
Duect and Indirect Analysis Vaour-Density . 
Formulz of Isomorpnous Bodies Specific Volume 
Atomic WeigFt Determmation Dulong and Petit's Law 
Dalton’s Law Heat of Combination 
Gas Analysis Kinetic Theory of Gases, &t 


‘The explanations form a concise treatise on Chemical Philosophy A novel 
feature is a table giving references to standard works, in which the Student 
will find further informat.on e 


Lordon SIMPPRIN, MARSHALL, & CO 
LÀ 
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pi f Socíet( LIGHTNING CONDUCTORS. 

ary o ocieties 

ee Experience, accumulated since the time of Benjamin Franklin, proves 

. f LONDON conclusively that a Conductor made of Copper of adequate size 1s the best 
THURSDAY, FEBRUARY 14 of allapphances for the protection of every description of building from the 

Roya SOCIETY, at 4 30 —O8 a New Reflecfing Galvanometer of Great destructive effects of lightning 


Sensibility, and gp New Forms of Astat Galvanometers T and A 


° *Grays—A Nagy Form of Spring for Electrigfind oiber Measurmg Instru- 3 
ments Prof Ayrtcn, F RS, and Pi®f Perry —Note on the Theory of 
the Magnetic Balance of Hughs f S P Thompson a 


P 
MATHEMATICAL Socigrv, at 8 —On d, Relations of the Intersecticns of a PATENT 
Circle wit® a Triangle H M Taylor —On the difference between the 


Renter play Ogor and she Namie suni) Duen da | COPPER LIGHTNING CONDUCTOR, 
Theories of Systems of Complexes and Spheres A Buchheim As applied to all kinds of Buildings and Shipping in all parts of the world 


LONDON INSTITUTI®N, at 7 © Modern English Spor's F Gale with unvarying success, 1s the most Trustworthy, most Effective, and also 
SOCIETY OF TELEGRAPH ENGINEERS, at 8 —On some New Instruments for | the Cheapest Conductor ever offered to the Public 


indicating Curre®t and Flectr.m tive Force R E Crompton and Gisbert 
R. S. NEWALL & CO, 


130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON.TYNE. 





app ° 

RovAL InstiruTipy, at 3 —Music for&he Pianoforte, &c Prof Pauer 
FRIDAY, FEBRUARY 15 

GzoLocrcAL Socrety, at x —Anniversary Meeting 

SocigTv or ARTS, it 8 —State Monopoly of Railways in India Sir James 

Caird = 
RoMrinsfiruTion, at 9 —Th® @henucal Work of Wohler Prof Thorpe 
Ravas COLLEG er, SURGEONS, at 4 —Mammalan Descent Prof W K 


SECOND EDITION, 
Parker = e. 
SA'QURDAY, FEBRUARY 16 


hd J 
ROYAL INSTITUTION, at 3—Life and Literature under Charles I Prof G R l F F I N S 


e 
Morley - 
UNDA Y, FEBRUARY 17 
SuNDAY LECTURE, Socizry, at 4—lLyesight and Educaticn Dr Litton * 


Forbe . E POST 
MONDAY, FEBRUARY 18 PRICE 41 74 SI EBEN 


youu Pumaren t pA Ma Um DJ PoP A CATALOGUE OF CHEMICAL APPARATUS 





ARISTOTELIAN Society, at 8 —Hume's ''Treatise" (continued) A F i ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
ROYAL COLLEGE OF SURGEONS, at 4 —Mammalian Descent Prof W K , Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Parker om @ TUESDAY, Fuuxvaxv 19 1 Most Complete and Cheapest List of Apparatus 
E nip Soci rTu at 8 30—Contributions to the Systematic Arrange- ‘ JOHN J. GRIFFIN AND SONS, 22, GARRJCK STREET, 
ment of the Astersidea Part 2 The Species of Orcaster Prof F | LONDON, W.C 
rey Bell —Description d'une espece nouvelle de Gerbilline d'Arabie » 
Meridhes longifrons) M Fernand Lataste 
STATISTICAL So@ETY, at 7 45 —Electoral Statistics a Survey of our Elec- CS T l S L E Y & C 
om System from 1832 188r, ın view of Prospective Changes therein S. LU oO 
ohn barun, "” 
ROYAL IusTtTUTIÓN, at 3 —Scegry of the British Isles A Geikie OPTICIANS, 
WEDNESDAY, FEBRUARY 20 . 
RovAL METEOROLOGICAL SOCIETY, at 7 —ẹ he Great Stcrm of January 26, I 7 2; BROMPT ON RO A D, S.W 


A Dose monan Cures nea Por ED achad x | RAIN-BAND SPECTROSCOPES, 


—On the Sunnses and Sunsets of November and December 1883, and 2 
Jfüaary i884 Hon F A Rollo Russell, M A 3 win Ad A S 30/- each 
Misi ce a iln AEB d a Recent. Exposure of the Shelly Patches ó " S p^ - 1 : 5 ie ” 
e inthe Bou'der Clay at Bridlington amplug! ommunicate: opy of an solicitei estimonial from 
Dr J Gwyn Jeffreys F R S —On the so-called Spongiasparadoxica J { 
odi) from the Red and White Chalk of Hunstanton T ay | JOHN SANFORD DYASON, Eso, FRGS,FRMetS., 
Hughes? M A—Ripple-marks in Drift T Mellad Reade —Further Member of Council of Meteorological Society 
Notes on Rock fragments from the South of Scotland Embedded in the BoscoBEL GARDENS, N W , September 19, 1883 
Low level Boulder Clay of Lancashire 1 Mellard Reade “I HAVE bcen working mn the higher Alps—the vicinity of Monte Rosa 
Socizry or Anrs, at 8 —Reclamation of Land Hyde Clarke and the Matterhorn—the Gemm and other Alpme Passes, with a Pocket 
RovAr COLLEGE or SuRGEQNS, at 4 — Mammalian Descent Prof W K Spectroscope I bought of you It has answered its purpose m a most 
Parker THURSDAY, F e | satisfactory manner ”” 
; FEBRUARY 21 
ROYAL SOCIETY, at 4 Te 8. C TISLEY & Co., 
LINNEAN SocigTy, at 8 — West African Cyperacee H N Ridley —Pene- 172, BROMPTON Roan, S W. 


tration of d xni Bodies by Ste R Miller yg DIA of | ————————————————————————————————————— 
Patagonia J Ball —Variauon in Structure of Corals Radley n 
Cremicar Sociery, at 8 —Ballot for the Electicn of Fellows —An Analysis S U BS C RI PT I O N S to ee N AT U RE . 
of Spotley Bridge Spa Water Henry Peile ghg 
LONDON INSTITUTION, at 7 —The Doctrine of Evolut on applied to the Solar 











System Prof Ball Yeuly 28 o 
ROYAL INSTITUTION, at 3 —Music for the Pianoforte, &c Prof Pauer Half-yeaily . 14 6 
FRIDAY, FEBRUARY 22 Quaiteily 7 6 
QuzxxzTT MicROsCOPICAL CLUB, at 8 
Rocke LAM m £ bondon (below Bridge) North and South To the United. States, the Continent, and all places 
ommunication ir ramwe TENA, 
BOY COLLEGE OF SURGEONS, at4 —Mammalian Descent Prof W K within the Postal Union jw 
arker 7 
. SATURDAY, FEBRUARY 23 Yearly 30 6 
Puysicat SocigTY at 3—On the Adjustment of Resistance Coils and on Half-yeaily I5 6 
a Modified Resistance Balance Prof S P Thompson, D Sc —On tke Quarterly 8 o 
D erence of Potential required to give Sparks in Ar Prof G C Foster, 
F 
RovAL INsTITUTION, at 3 —Life and Literature under Charles I Prof | 
e CHARGES for ADVERTISEMENTS. 
Rotar Boranic SocrETY, at 3 45 Three Lines in Column 2s 6d 92. per Line after 
4 e £s d 
THE BREWERS GUARDIAN: One-Faglsth Page, or Quarter Column o 18 6 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, Quarter Page or Half a Column 115 0 
- censing, Legal, and Parliamentary Matters Halfa Page or a Column e 350 
REVIEW OF THE MALT AND Hor Teanes AND WINE AND SPIRIT TRADE Whole Page 6-6 O0 
ECORD 
The Organ of the Country Brewers Post Office Orders payable to MACMILLAN & CO 
** The Brewers’ Guardian ’’ ıs published on the evenings of every alternate | OFFICE 29, BEDFORD STREET, STRAND, W C Ld 
Tuesday, and 1s the only Journal officially connected bus brewing M i DIRMI ? d s A: 
Stg@script on, 16s 62 per annum, post free, dating from any quarter-day 
Sing e copies 15 each Regf&tered for yansmgssion abroad WANTED —*NATU RE," No *56, with 
. Offices—s, Bond Court, Walbreok, London, E C Index Apply NATURE Office, 29, Bedford Street, Strand W C 
. 
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Messrs. MACMILLAN & Co’s PRIMERS, 





SCIENCE 


UNDER THE JOINT EDITORSHIP OF e^ 


PRIMERS. | 


& e 


e a 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 
, 


In 18mo, cloth with Illustrations, price 15 each , $ 


INTRODUCTORY PRIMER 
CHEMISTRY. By H. E. Roscog, 


FRS, Professor of Chemistry, the Victoua Univeraty, 
the Owens College, Manchestea With Questions 


PHYSICS. By BALFOUR STEWART 
F RS, Professor of Natural Philosophy, the Victoria Uni- 
versity, "the Owens College, Manchester With Questions 


GEOLOGY. By ARCHIBALD GEIKIE, 
F R S., Director General of the Geological Surveys of the 
United Kingdom 


PHYSICAL GEOGRAPHY 
ARCHIBALD GEIKIE, FRS With Questions 


By Professor Huxıey, PR S. 


PHYSIOLOGY. By. Professor Michiven 
FOSTER, M D, F.R S » 


ASTRONOMY. By Jen! LOCKYER, 
FRS. : g 


BOTANY By Sm } D Hooxzr. 
KCSI,CB,FRS 


LOGIC. By W. Srantey Jevons, LL.D., 


MA,FRS' ` s^ 


By | POLITICAL ECONOMY. By W. 


STANLEY JEVONS, MA, LL.D,F : S ë œ% 


*,* Others ın preparation 


LITERATURE AND 


HISTORY “PRIMERS 


EDITED BY e : 
JOHN RICHARD GREEN, M.A., LL.D., : 
AUTHOR OF “A SHORT HisTORY OF THE ENGLISH PEOPLE" e 


In 18mo, cloth, price 15 each 


ENGLISH GRAMMAR. By the Rev. 
R MORRIS, LL D 

EXERCISES on MORRIS'S PRIMER 
of ENGLISH GRAMMAR By J. WETHERELL, M A. 


ENGLISH GRAMMAR EXERCISES. 
ByR MORRIS, LL D, and H C BOWEN, MA 


ENGLISH COMPOSITION. By Piof. 
NICHOL 

ENGLISH LITERATURE. By Sror- 
FORD BROOKE, MA 


SHAKSPERE. 
LLD 


CHILDREN’S TREASURY of LYRI- 


By Prof. DOowDEN, 


i POINT By F T PALGRAVE. In Two 
arts, each, Is 
GREEK LITERATURE. Sy Prof 


JEBB, M A, LLD 


HOMER. By the Right Hon. W. E. 
GLADSTONE, M P 


PHILOLOGY. By k'Pmus, M.A. 


GEOGRAPHY. By Sir GEORGE GROVE, 
DCL, FRGS With Maps 


CLASSICAL GEOGRAPHY. By À. 
F TOZER MA 
GREEK ANTIQUITIES. By J. P. 


MAHAFFY, MA [Ilustrated 
ROMAN ANTIQUITIES. By Prof 
A. S WILKINS, Illustrated. © 


EUROPE. By E. A. Freeman, D C.L., 
LLD,MA With Maps 


GREECE By C. A. Fyrre, M A. With 


Maps 

ROME. 3y the,Rev. M. CREIGHTON 
M.A With Maps 

FRANCE By CHARLOTTE M. Yoncz 
With Maps 


** Others in preparaticn 


e 
E MACMILLAN & CO, BEDFORD STREET, STRAND, W.C . 


à e 
Feb. 14, 1884] NATURE cxxvii 


| Messrs’ MACWILLAN & 00/8 NEW BOOKS. 


e, 1 INOW READY, Crown Svo, price 10s 6d 








ue 
œ >D e “As indispensable as Bradshaw "— The Times 


: TWENTY-FIRST ANNUAL PUBLICATION 
* (REVISED AFTER OFFICIAL RETURNS) 


e. 
OF THE 


STATESMAN'S YEAR- BOOK. 


das A STATISTICAL AND HISTORICAL 
ANNUAL OF THE STATES OF THE CIVILISED WORLD 


FOR THE YEAR 1884. 
— “ee EDITED BY J. SCOTT KELTIE 


“°The Statesman’s Year -Book s a publication of great value, and if 1t be continued from year to year as it has been commenced, 
it Wall, by and by, be one of the most important of the repertories of historical data No statesman, member of Parliament, or 
publicist dan afrd to dispense with it, and to all Piivate persons who desire to have an intelligent notion of the different nations 
of the earth it will be an admyrable guide "— Daily News 





A NEW NOVEL BY GEORGE FLEMING 


, VESTIGIA. A Novel By GzoncE FrEwING, Author of “A Nile 


Novel," *' Muage," ** The Head of Medus," &c — 2 vols Globe 8yo. 125 
MACMILLAN'S 4s 62 SERIES —NEW VOLUME. 


FRENCH POETS AND NOVELISTS. By Henry JAMES, Author 


of ‘The American," ‘‘The Europeans," & New Edition Crown 8vo 4s 6a. 
NEW BOOK BY MR JOHN FISKE 


EXCURSIONS OF AN EVOLUTIONIST. By Joan Fisxx, M.A., 


LL B, formerly Lecturer on Philosophy ın Harvard University, Author of **Outlmes of Cosmic Philosophy,” ‘ Dar- 


ig winism, and other Essays," &c Crown $vo 7s 64 


PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M A, Lecturer on Physics 1n the School of Medicine, Edinburgh Medium 8vo ats 
[Next Week 


STUDIES AND EXERCISES IN FORMAL LOGIC: including a 


Generalisation of Logical Processes ın ther Application to Complex Inferences By JOHN NEVILLE KEYNES, MA, 
late Fellow ef Pembioke College, Cambridge Crown 8vo ros 67 





BURNETT LECTURES 


ON LIGHT. First Course: On the Nature of Light. Delivered at 


Abeideen in Novemba 1883 By GEORGE GABRIEL STOKES, MA,FRS, &c, Fellow of Pembroke College, and 


. Lucasian Professor of Mathematics in the University of Cambridge Crown 8vo [Next Week 
WOOLWICH : Mathematical Papers for. Admission into the Royal 
Milfary Academy for the Years 1880-1883 inclusive Crown 8vo 3s 6d [Next Week 


ÆSCHYLI AGAMEMNO. Emendavit Davrp S. MancorfovrH, Coll. 


Nov Oxon Soc. 8vo. 25 6d 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- 


e  NETISM By ANDREW GRAY, MA, FR S E, Chef Assistant to the Professor of Natural Philosophy @n the 
University of Ghosow ePottévo 3s 6g oe 
. 


MACMILLAN AND CO, LONDON. 
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2}in Wray Lens, best mounting, &c , &c 
do do 


24in do 


3in do do 
THE STUDENT'S EQUATOREAL, with 3}:n lens, our own make, 5 Eyepieces, &c , Equatoreal Stantl 


"i s! 4 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to ĝt it ty @ny 


do 


7 10 


X12 10 


do 
do 


4n do 


4$1n 
»2 


New Illustrated Catalogue, 3 stamps 


te,escope for Photographic Solar Spots, &c , complete 
“LE MERVEILLEUX ” 1 plate, complete dry plate apparatus 
“LE MERITOIRE" 1 plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &c y *Ál tI 
nt 


THE “INSTANTOGRAPH,” wita best lens, instantaneous shutter, screw motion to tail b@ard, and every rede 
. 


unprovement 


J LANCASTER & SON, MANUFACTURING OPTICIANS, BrgufGHAM 


Illustrated Photo Catalogue 2 tamps 


do .® 


L] è 
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_ASTRONOMICAL TELESCOPES. 


FINEST POSSIBLE QUALITY 3 
45 ol|aim Wray Lens, be mounting, &c , &c e£igeas "' 


¢ do 
do .e 
2 0 
J LI I O 
I 6 
£2 20 





i3 GOLD 
MEDALS. 


OVER oH, OTTà f GAS EN b 


CONSUMPTION of GAS guaranteed 
to be 20 to 70 */, less than in other 


makes of Gas Engines. 


NEW TWIN ENGINES NOW OFFERED 
IGNITION EACH REVOLUTION. 


Crossley's Patent ‘‘ Self-Starter ’? may now be applied 
. The Safest, Best, and Simplest made 


CROSSLEY BROS, 


Openshaw, Manchester. 
London, 24, Poultry, E.C Glasgow, 193, Sauchiehall St 


MORSON’S 


. The popularity Pepsine has acquired 
as almost a specific for chronic dyspepsia, 
indigestion, &c , 1s due to the fact that 


Preparations of 


PEPSINE 


itis the nearest possible production of the 
active principle of the gastric Juice of the 
stomach Unfortunately, like all other 
inventions of a like nature, Pepsine has 


been not shghtly discredited by 


the spu- 


rious manufactures that have been 1ssued 
from time to time , itis therefore neces- 
sary as a guarantee of its efficacy to see 
that each bottle bears the makers’ name, 


MORSON &:SON, Southam 


Ask your Stationer or Jeweller for 
A H WOODWARDS I.X L. 
ALUMINIUM GOLD PENCIL 
CASES see that you get them, 
and have no other The Trade 
Marks, “A H Wand “I XL,” 
are stamped on the point of each 
penal, which be particular in noting 
The most presentable and durable in 
the World, and the Best Value for 
money As well made as the most 
expensive solid gold pencils Will 
stand the Gold Test Have taken 
the lead of all others 
are the most popular kinds 

The Drawings are One-third the 
actual size Full stze Drawings 

on application 
419 Single Spiral, Nickel Plated 
Front, ıs 453 Lady's Tablet Pencil, 
2-mch_ lead, Engine Turned, rs 
624 le Spiral, Black Enamelled 
Centre, rs 62 436 Single Spiral, 
acely &n raved @rs 6d 418 
Fluted, o Sask Spiral, Engine 
Turned, 2s 452 Gentleman’s Spiral, 
Q with reserve of Leads, Engine- 
Turned, 25 417 Lady’s Spiral, 
Blick Enamelled Centrg, richly 


The following , 
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Limited, 
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and 4s, 6d ; Globules, 2s, 


Powder, 





As Wine m Bottles at 8g, 5s., and 9g , Lofenges, 2s, 6d 


and 


3s. 6d., and 6s 6d, 


as ‘‘ Medicinal Pepsine,” at 28, 6d, aud 4s , ad 


“ Porci,” a more concentrated preparation than the Medicinal, 


at 4s, 6d, each 
3 S 


Highly recommended by the 
Medical Profession for 


OLD BY ALL CHEMISTS. 


INDIGESTION. 







































































IXL WORES, VITTORIA STREET, BIRMINGHAM 


LANE, NOBLE STREET, LONDON, E.C 


oton Row, Russell Sg., London, 


Chased Mounts, and reserve of 
Leads, 25 6d 421 Superb Twisted 
Spiral Pencil very choice, 2s 6d 
424 Double Áction (Magic) Spiral, 
with Ring for Watch Than, 3s 
425 Double Action (Magic) Spiral, 
plain, Engine-Turned, or Engraved, 
s 428 Double Action (Mage) 
Spirals. Black Enamelled Centre, 
and reserve of Leads, 3s 6d 6er 
Spiral Pencil and Shding Pew 
Engine-Turned, with reserve of 
Leads, a uses Case 4s 426 
mobic Action (Magic) Spiral, mchly 

ngraved, with reserve of Leads, 
4s 429 Telescopic andgSliding Pen 
and Pencil, Engine-Turned, a good 
massive Case 5s 420 Double Ac- 
tior Spiral Pen and Pencil, when 
closed a half-turn tothe right propels 
the Pen, and a half-turn the reverse 
way sends it beck again, whilst a 
halfturn to the left propels the 
Pencil, wgich is re-sheathed in pfe- 
cisely the same manner as the Pen, 
5$ * 
The nos useful, handy, and perfec 

Writing Tod ever invented 








. Printed by R Cray Sons, AND TavzoE, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


~i, MACMILLAN AND Co, at the Office, 29 and 30, Bedford Street, Covent Garden —Tw: rs@ay Petri 14, T 
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[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 





aw: ERITISH MUSEUM 


Theeoding Roam will be CLOSED from SATUR DAY, March 1, to 
WEDN AY, March 5, both days inclusive 


e. (Signed) EDW A BOND, Principal Librarian 
British Museufh, February 20, 1884 


nan uius cqu/ det Dc WÜRDE Be 
ROYAL'INSTITUTION OF GREAT 
BRITAIN 


^ ALBEMARLE STREE1, PICCADILLY, W 


THURSDAY next (February 28), 3 pm Prof. @YNDALL burst of 
Svs Lectures on '* The Older Electricity—its Phenomena and Investigators ” 
One Guinea the Course 

e | ‘SATURDAY (March 1), 3p m, Capt ABNEY RE Furst of S x Tec- 
tures on ‘ Photographic Action, cons.dered as the Work of Radiation One 
Guinea the Course 

bscription t» all the Courses in the Season, Two Gu neas 


MEMORY. 


The LOISETTIAN SCHOQL of PHYSIOLOGICAL MEMORY, the 
instantaneous art of never forg@ttmg, uses none of the “ logahties,’’ “ keys?” 
t‘ pegs,” “links,’’ or '' associations” of mnemonics Prospec uy post free 
giving opinions, from ggtual study of the system, of MR RICHARD A 
PROCTOR, DR ANDREW WILSON, and others Any book 
learned in one reading Day and Evening Classes in “Never Forgetting,” 

d for Cure of ' Mind Wandering’? Taught thoroughly by Post —Pro- 
Essor LOISETTE, 37, New Oxford Street (opposite Mudie's Library) 












MAPPIN & WEBRB’S 
ee CHESTS 


i 





PLATE 
CUTLERY 


COMPLETELY 
FITTED, 










SN Bl. 
MOU 422 Sizes in Stock, 
y SPECIAL 

\\ DETAILED LIST 

FREE, 


e 
OXFORD STR'EET, WEST END, AND 


MANSION HOUS€ BUILDINGS, CITY, 
eo LONDON. 

MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 
e 


Ss. ° 





GRACES NEW DIRECT VISION 

















Mr JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines ın the 
Solar Spectrum, and show the Rain-Band as Separate Lanes , it 
1$ provided with a fine motion focusing arrangement, and it 1s 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used 


Price in Morocco Leather Case, £3 8s, 6d. 


JOHN BROWNING, 
Opt cal and Physical Instrument Maker to HM Government. 
63, STRAND, LONDON, WC 


STANDARD METEOROLOGICAL INSTRUMENTS 
P^ NEGRETTI 


ZAMBRA'S 


Sunshine Recorder, 


With Adjustments for any 
Lahtude 


PRICE £12 128 od 











A Supply of Divided Papers, for 
































Qpe Year's Use, 
; £I 1:28 od 
; Must ated Price Lists MBst 
x LZ Forge ° 
NEGRETTI & ZAMBRA, °° 


Opticians and Scientific Instrument Makers 
To Her MAJESTY THE QUEEN, 
HOLBORN VIADUGT, 
45, CORNHILL, & 122, REGENT STREET, LONDCN, 


CXXX 





MICROSCOPES. 
Uaequalled by any other Maker at the same Price Intending Purchasers 
Should apply to the Manufacturer, 
EDMUND WHEELER, 
48N, Tollington Road, Holloway, N , London 


UNIVERSITY COLLEGE, 
NOTTINGHAM 


The Chair of Mathematics and Physics will be shortly vacant in conse- 
quence of the resignation of Prof Garnett 

Particulars of Salary, Duties, and Conditions, will be sent on application 
to the Honorary SECRETARY 
SAM GEO JOHNSON, Town Clerk, Nottingham 





February 19, 1884 


OPEN SCHOLARSHIPS of NATURAL 


SCIENCE of the Value of £100 and £60 are awarded annually in 
OCTOBER at ST THOMAS'S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, S E For particulars apply to G RENDLE, 


Medical Secretary W M ORR D 
h ean 
+ 


STAINSFIELD'S DESCRIPTION of AUS- 
TRALIAN TOKENS With Woodcuts  8vo, cloth, 1883 Published 
at4s,reduced to 2s 6¢ Can be had of W $ LINCOLN & SON 
Numismatists, 69, New Oxford Street, Lordon, W C 


To CLERGYMEN, EXECUTORS, &c.— 
Mr DICKINSON, of 89, Farriagdon Street, London, begs to intimate 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only ccmplete LIBRARIES but also Small 
Collections of second-hand Becks and MSS , either in Town or Country 
N B—Travelling expenses only charged when the bcoks are not 
purchased 


MR. RICHARD ANDERSON, F.C.S, 
AUTHOR OF E 
“LIGHTNING CONDUCTORS 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 
Makes a Specialty of Testing the Efficient Action of Lightning Conductors, 


and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings 


LEADENHALL HOUSE, xoz, LEADENHALL STREET, E.C 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AMD - 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects. 

‘commissions Addressed to 
MR W S DUNCAN, SCIENTIFIC ARTIST, 


(Care of Mr D Bogue), 
3 ST MARTIN'S PLACE, TRAFALGAR SQUARE, WC 


MINERALOGY. 


Mr HENSON has just received from Russia some most splendid 
Crystals of ‘ SHERRY COLOURED" 


TOPAZES, 


Rangmg in size from x mch to 4 1aches high, and 14 to 3} riches wide, 
tk to 3 inches broad This is the Finest Series of Topazes that has ever 
been seen in the United Kingdom. 


SAMUEL HENSON, 
277, STRAND, LONDON, WC, 
Opposite Norfolk Street 


ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
New Lists Now Ready 
Collections and Single Specimens All Examples are well and carefully 
authenticated 
Specialty —Large and carefully-cut Rock Sections from wellauthenti- 
cated Specimens Prof James Geikie says ‘‘These are the largest and 
best-cut sections made by any one in England 
JAMES R GREGORY, 
Geologist and Mineralogist, . 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


CRYSTALS OF MINERALS 


Collections of Twenty-five Natural Crystals of Minerals, comprising 
Illustrations of all the Six Systems, price 21s , Carriage Free 
^ LARGER COLLECTIONS 
Captamıng piy Crystals of Minerals, more select and some rare 
]lustrating a e Systems, price ses,, Carriage Free 

Samples of these Collections on view on application to 


MES R GREGORY, 
Mineralogzst, 
88, CHARLOTTE STREET, FITZROY SQgARE, LONDON 




















NATURE 


[ Feb. 21, 1884 
LIVING SPECIMENS FOR THE MICROSCOPE.. 


GOLD MEDAL awardéd at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57h NEWHALL STREET, BIRMINGHAM, 
who has last week sent to sugeribers Melicerta tyroor Chagophofa 
elegans, with drawing and description ye has also sent out Bowerbankiz 
imbricata, Clava squamata and other marfhe Polyzoa, and Hydrozoa, ‘Trout 
Ova and Fry, Batrachospermum g¥nileforme, Vgl&ox globator, Cordylo- 
phora lacustris, Spongilla fluviatilis, Stephanoceros whornn, Moteus quadri- 
cornis, &c e 

Weekly Announcements will be made @ this piacot Org&nisms 1*5 
1s supplymg e e e 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes ın course of Six Mi onths for Subscrepirogt of x 11 , 
or Twelve Tubes for 10s 6d y 
Portfolio of Drawings, Ten Parts, rs cach 


PROFESSORS of BIOLOGY supplied with 


all Specimens by = 
E WADE WILTON, Nosdifield Villas, Leeds € A . 


NOTICE OF ‘REMOVAL. _ 


THOMAS D .RUSeELL, 
Late of ESSEX STREET, STRAND, e 


Has removed his eatersive Ccllecticns of Geological, Petrological, Minera- 
logical and Microscopical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New Gerfral Post Office Address— 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, E.C 


HOW & co’s * — 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application * 
WALKER'S SPECIFIC GRAVITY BALANCE*FOR ROCKE 
AND MINERALS $ 
HOW & CO'S POCKET MICROSCOPE LAMP 8: 6d 

MICRO-PETROLOGY —Sections®of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros,® Dolentes, Basalts, "achyhtes, Trachytes, 
Andesites, Porphyrites, Rhyolites, I avas, Ashes, G@eiss, Schists, Lime- 
stones, &c price 1% 6 each 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON @ 














° NEW LIST (Just out) . 
STANDARD COLLECTIONS AND 


APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
. POST FR@E* 

N B—The above List has been specially prepared as a Guide for 
SCIENCE TEACHERS and SCHOOLMASTERS of Great Britain 
Ji contains most valuab'e information APPLY BARLY 

THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, * 


38, WHISKIN STREET, LONDON, EC (over Quarter of a Century), 
and through all Agencies 





DIAMONDS IN MATRIX. 
R. C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 





i2 FRITH STREET, SOHO. W . 
64, CORNHILL $ 


PERILS ABOUND ON EVERY SIDE! 
THE è 


Railway Passengers’ Assurance Company 
INSURES AGAINST . 
ACCIDENTS OF ALL KINDS—ON LAND QR WATER, 
D HAS 
THE LARGEST INVESTED CAPITAL, 


THE LARGEST INCOME, e. 
AND PAYS YEARLY 


THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 

Charman—HARVIE M FARQUHAR, Esq 

Apply to the Clerks at the Railway Stations, fhe Local Agents, or 
West-Enp Orrick —8, GRAND HOTEL BUILDINGS, CHARING Goss, 

*or at the 

Head Office —64, CORNMILL, LONDON, E.t. 

WILLIAM J VIAN, Secretary 


. 
e 
-— 
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STANDARD SCIENTIFIC WORKS. 


3 . / 
e e . 

WORES BY JOHN TYNDALL, DC.L., LL.D ; FRS., &c., Professor off Natural 

R hlosopfy in the Royfte Institution of Great Britain i 





MEA Pa MDE of WOTION ‘Sixth Edition Crown | FRAGMENTS of SCIENCE Sixth Edition 2 vols 
* o é 


8vo res Crown8vo rfs 


SOUND „Fourth Edition, including Recent Researches, | LIGHT , Notes of a Course of Nine Lectures delivered 
d 


with qo4 Woodcuts Crown 8vo ros 6 at the Royal Institution, 1869 Crown 8vo xs sewed, oris 67 cloth 


LECTURBHS on LIGHT *lelvered in America in 1872 | LESSONS in ELECTRICITY at the Royal Institution 


and 1873 Third Edition pwith Portrait, Plate, and Diagrams Crown of Great Britain, 1875-76 With 58 Woodcuts and D.agrams Third 
Er 8vo 7s 6d Edition Crown 8vo 2s 64 
ESSAYS on the FéBOATING MATTER of the AIR in ELECTRICAL PHENOMENA and THEORIES ; 
* omo to Putrefactidh@ and Infection Second Edition, with 24 Notes of a Course of Seven'Lectures delivered at the Royal Institution 
* Woodcuts e Grown 810 78s 6d in 1870 Crown 8vo 35 sewed, or rs 62 cloth 
o e. e 


. . d 
e. . ——— 
GANOT'S “ELEMENTARY TREATISE on PHYSICS, Experimental and Applied, 


* for thé use of Celleges and “Schools Translated and Edited by E ATKINSON, Ph D., FCS , Professor of Experi- 


mental Science, Staff College, Sandhurst Eleventh Edition, revised aud enlarged , with 5 Coloured Plates and 898 
Woodcuts IMarge Ciown 8vo Price 1 55 


GANOT'S NATURAL PHILOSOPHY for GENERAL READERS and YOUNG 


SRSNS. Translated and Edited by E ATKINSON, Ph D ; FCS, Professor of Experimental Science, Staff College, 
moe nding, Fifth Edition, with 2 Coloured Plates and 495 Woodcuts Crown 8vo Price 75. 6d 


PRINCIPLES of MECHANICS By T. M Goodeve, M.A., Professor of Mechanics at 


. the Nermal School of Science and the Royal School of Mines New Edition, rewritten and enlarged, with 253 Diagrams 
and Figures engraved on Wood Crown 8vo Price 6s, Cloth, 


e 
THE ELEMENTS of MECHANISM By T. M. Goodeve, M.A. New Edition, 


rewi itten and enlarged , with 342 Woodcuts Crown 8vo 6s. 


ELEMENTS of CHEMISTRY, Theoretical and Practical. By William ‘Allen 


MILLER, MD,DCL,LLD , late Professor of Chemistry in King's College, London. Part I —Chemical Physics, 
. Sixth. Edition, revised by HERBERT MqLEOD,FCS With 274 Woodcuts 8vo Price 16s 
. 


MILLER’S ELEMENTS OF CHEMISTRY. Part II —Inorganic Chemistry. Sixth 


Edition, revised throughout, with Additions, by C E GROVES, Fellow “of the Chemical Societies of London, Paris, and 
Berlin With 376 Woodcuts Svo Price 245 


e . 
MILLER’S ELEMENTS of CHEMISTRY. Part III —Organic Chemistry, or the 


Chemistry &f Carbon Compounds Fifth Edition, revised and in great paitiewritten, by H E, ARMSTRONG, FRS, 
and C E GROVES, FCS  8vo Price 31s 67 


Pd 


DICTIONARY of CHEMISTRY and the ALLIED BRANCHES of OTHER 
SCIENCES By HENRY WATTS, F R.S ;F CS, assisted by eminent Scientific and Practical Chemists With a Third 


Supplement, completing the Record of Chemical Discovery to the end of the year 1878, and including the more Important 
Discoveries made in 1879 and 1880 9 vols 8vo Price £15 25 6d ce 


“The greatest work which England has yet produced on chemistry—one “The English language 1s not rich in lexicons of Science, we would point 
g the greatest, indeed, which she has produced upon any scientific subject—is | to this work as a model upon which others might be framed It certainl 
nished at last, and Ware able to congratulate Mr Watts most sincerely exhausts the subject up to the date of publication, and. therefore forms as ft 
upon its completion ”—Chemzcal News were the balanced ledger of the chemist "—4 theneum 


LIGHT SCIENCE for LEISURE HOURS, Familiar Essays on Scientific Subjects, 
° Natural Phenomena, &c By RICHARD A, PROCTOR, B A Cantab 3vols Crown 8vo 7s 642 each 


GTHER WORLDS THAN OURS, the Plurality of Worlds Studied under the Light 


of geet Scientific Researches By RICHARD A PROCTOR, BA Cantab With I4 Illustrations, Crown $vo 
los e. s 


CELESTIAL OBJECTS for COMMON TELESCOPES By the Rev. T. W, Webb, 
MA. Fourth Edition, adapted to the Present State of Sidereal Science, Map, Plate, Woodcuts. Crown Svo. gs 





e? 
- ; a TL . ° 
e e London, LONGMANS, GREEN & CO., Paternoster Row. : ee 
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g CARAT GOLD. 


BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 





MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


THE INTRODUCER OF 18-CARAT GOLD JEWELLERY, 
BOND STREET, W. 
LONDON, CEYLON, JAPAN. | 


DIAMONDS, 
ee 
|  sAPPMIRES. 
e 
\ 'CATSEYES! ° 


l. 


KC 7 
RUBIES. 
| ^, 


hi e 
PEARLS? 








Just published, with 4 Maps, Royal &vo, price 21s 


DIARY of a MAGNETIC SURVEY of the 


NORTH-WESTERN TERRITORIES of CANADA in 1842 1844 
By Lieut J H LEFROY, R A , now General Sr] H LEFROY 
FRS,CB,KCMG 
“A work of great value and importance, every one who desires to under- 
stand the data of the complicated problem of terrestrial magnetism should 
master the evidence gathered together in this important contribution t8 the e 
work of magnetic survey’ —Knowleage 


London LONGMANS & CO 


A CENTENARY OF SCIENCE IN MAN- 


CHESTER ByR ANGUSSMITH,FRS,PhD,LLD Pub- 
lished on the Centenary of the Manchester Literary and Philosophical 
Society Price xos Apply at the Society's Rooms, 36, George Street, 
Manchester 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d, through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE F RANGAISE . Journal Français pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes ‘Un exemplaire par la poste, 21d , en timbres poste Abonne- 
ment franco par la poste—un an, ros rod , sx mois, 5s 52 Prix 2d 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441, Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
garse ” has been brought out in London for the benefit of those English 
teaders who may wish to study contemporary French from all points of 
view, instead of confining their reacing to one particular Gallic print 
It certainly merits success ’—Graph.c 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of it, and believe it will be highly valued ın all tho: 
many households where French is cultivated The printing 1s very we 
done "—Qeen 








TERMS OF SUBSCRIPTION '— s d 
Three Months . 2 9 
Six = 5 5 
Twelve ,, T 10 10 


POO payabletc A CRISTIN 
Publishing Office, 441, Strand, W.C. 


Now Ready 
CHEMICAL TABLES FOR ELEMENT- 


ARY STUDENTS, adapted to the New Svllabus of the Science and 
Art Department By WM JOEL KEMP, FCS Prce One 


Shilling 
SIMPKIN, MARSHALL, & CO 


Notes follow the Tables Special Tests, &c , are given 
opy, x3 Stamps, of the Author, Copyhold House, Redhill, 





Explanato 
Specimen 
Surrey 


TREATISE ON THE TIDES, with 


Tables adopted by the Admiralty By JAMES PEARSON,MA, 
F RAS, late Scholar of Trinity College, Cambridge 


London POTTER, Poultry 3s 62 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Hartise, F L S, FZS, Member of the 
British Ornithologists’ Union , contains— 

Ongimal Articles by well known naturalists 1n every brancl? of zoology» 
habits of animals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution @d m gration of British fresh-water fish, new or 
rare wizrine fish, loca! aquaria, British reptiles, British. land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who dehght m natural history 
Reporte of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign xoologica!- 
journalstbf tmportaxi and interesting art.cles in various branches of zoology 
Theregarg occasion] woodcuts 


JJHN VAN VOORST, rz, Paternoster Row 








Jus- Published, Price One Shilling 


o 
e 

The RAINBAND. Héw to Observe it, and 
What to Expect from ıt By HUGH RÜBERT MILL, B Sc, F CS 
With Numerous Illustrations, and a full description of the method of 
Rain-predicting by means of the Ramban diis observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectgpfcope . . 

Contents - Introductmn—How to see the Rainband—Whag the Rainfépd + 

ıs—How to use the Ramband—Graphical Regresentagon 9f OBservations— 

Results of Rainband Predicting . " 

d be had from the Publisher, ADAM HILGER, 204, Stanhope Street 


epp 





Noy ready " 
By C J WOODWARD, B Sc 


ARITHMETiCAL CHEMISTRY (Part II.). 


Price Two Shillings 
Contains Exercises on— 
Direct and Indirect Analysis Vapour-Density 
Formule of Iso-norphous Bodies Specific Volume 
Atomic Weight De.ermination Dulong and Petit’s taw ^" 
Dalton's Law Heat of Combination — T 
Gas Analysis Kinetic Theory of Gases, &c 


‘The explanations form a concise treatise on Chemical Philosophy ovel 
feature is a table giving references to standard works, m which the Stident 
will find furtFer .nformation . . 


London SIMPKIN, MARSHALL, & CO È, 


ne o 

By LIONEL S. BEALE,*F RS, Professor 
of Medicine in Kipg's College, London 

SLIGHT AILMENTS, their Nature and Treatment — 55 

HOW to WORK um the MICROSCOPE roo Plates 9215 (Harrison 


& Sons) 
The MICROSCOPE ın MEDICINE 86 Plates 21s e 
BIOPLASM an Introduction to Medicine and Physiology 6s 6d 


PROTOPLASM, or, Matter and Life [A New Edition preparing 

DIAGNOSIS and TREATMENT of URINARY DISEASES . 
[Preparing 

On LIFE and on VITAL ACTION 5s e 

The MYSTERY of LIFE 


s 6d 
LIFE THEORIES and RELIGIOUS THOUGHT ss 6a 
The “MACHINERY” of LIFE 2s 
DISEASE GERMS (Soiled Copies only ) 8s 62 
KIDNEY DISEASES, &c Lý Mew Editon preparing 
London J & A CHURCHILL 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the «, 
management of land throughout the United Kingdom 
The AGRICULTUEIST ıs published every Wednesday afternoon in 
time for the evening mzils, and contains Reports of all the principal British 
and Insh Markets of tne week 
The special attention of Land Agents 1s directed to the AGRICULTURIST 
as one ot the best exist.ng Papers for Advertising Farms tobe Let and Estates 
or Sale 
‘Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3¢ By post 34d Annual Subscription, pay 
uc cm High St , Edinburgh, and 145, Queen 








le in advance, 14s 
ictoria St London, 
. 


Money Orders payable to Charles Anderson, Jun, Edinburgh 


BEST BLACK INK KNOWN: 


DRAPER'S INK (DICHROIC) 5 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when thisgInk 1s used Tt has b@n adopted 
by the principal Banks, Public Offices and Railway Companies throughout 

Irelan 
It writes almostinstantly Full Black | Flows easily from the vd 
Does not corrode Steel Pens Blotting-paper may be applied at the 
Iscleanly to use, and nat lable to Blot moment of writing 

Can be obtained in London, through Messrs BARCLAY & Sons, Farnng- 
don Street, W Epwarps, Old Change, F Nzwsrry & Sons, Newgate 
Street, J Austin & Co, Duke Street, averpool , Aid to be had of all 

tationers 


o 
BEWLEY & DRAPISR (Limite), Dublin 
. e 
. 
ae 
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SUBSCRIPTIONS to “NATURE.” LIGHTNING CONDUCTORS. 
s d 


Experience, accumulated since the time of Benjamin Franklin, proves 


ee 
. 
y conclusively that a Conductor made of Copper of adequate size 15 the best 
DAE Li t e 6 of all appliances for the protection of every description of building from the 
Guna y " . ; 6 destructive effects of Inghtning 
. . 
° J 
To the Uffited States, the Gonthent, and all places N E WA L | & CO S 
within the Posta — E 
m the P l Union . E PATENT 


Yey ° . 30 6 COPPER LIGHTNING CONDUCTOR, 


e he e 
Hap yeay e * I5 6 As apphed to all kinds of Buildings and Shipping in all parts of. the world 
Quarterty | e 8 o with unvarying success 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


CHARGES for ADVERTISEMENTS R. S. NEWALL & CO, 


130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 





Three Lin& in Column 25 & gg per Line after 
as 

















Rovar CoLLEGE or SURGEONS, at 4—Pnncipal Types of the Human 
Species Prof Flofer n 
ROW L INSTITUTION, at 9 —Theoiy of Magnetism Prof Hughes 
AFURDAY, MARCH 1 
RO&AL INSTITUTI), at 3—Photographic Action Capt Abney 
e 


effectually rubbed on the Neck and Chest, it cures SQRE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and ail Skin Diseases 1t 19 unequgligi. 


b d | 68, ANDERSTON QUAY, GLASGOW 
One-Eighth Page, or Quaite: Column orb 6 s MANUFACTORY—GATESHEAD-ON-TYNE. 
Quarter Page or Halggg Column 115 O 
*Half aePage, or a Coluieg € x. 130250 SECOND EDITION, 
* Whole Pagee , 6 6 o G R | F F l N'S 
Post Office Orders Payable t MACMILLAN & CO ° 
‘orice spiron smen sear c. CHEMICAL HANDICRAFT 
- Diary of Sosicties PRICE 4s 7d, POST FREE 
LONDON 
Dov Sie alg a Oreos eee or Clam t jl DATA LO a UE OF CHE ICAL APPARATUS 
, 430 —On some Ke'ations o emical Corrosion to ^ M CRIP A 
Voltaic Current Dr Gore, F R S —On an Explanation of Hall's Pheno- Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts TIVE 
menon idwe. , , ? 
DR NER ee Cyperacess | H N Ridley —Pene- Most Complete and Cheapest List of Apparatus 
tration, ima odies by Stipa spartea iler Christy —Flora of 
77 Patagonia J Ball —Vaniation Structure of Corals S O Ridley JOHN J GRIFFIN AND SONS, 22, GARRICK STREET , 
CHEMICAL GasreTy, & 8 —Ballot for the Election of Fellows —An Analysis LONDON, W.C 
bed Spotley Bridge Spa Water TAPA Pale. S i f 
NDON INSTITUTION, aty —The Doctrine of Evolut on applied to the Solar 
inten or Pall Pp G. T l S L E Y & 
RovAr IusriTUTIÜN, at 3 —Music for the Pianoforte, & Prof Pauer S s ^, 
FRIDAY, FEBRUARY 22 
QuzxxTT MÍcRoscerICAL CLUB, at 8 OPTICIANS, 
Koyar Taran ye Oras S. s Shodon (below Bridge) North and South | 1 72; BROMPTON ROA D, S.W. 
ommunication Sir ramwelle 
Roya COLLEG! SunczoNs, at 4 —M. lian D t Prof W 
prar EGE OF SURGEONS, ât 4 awmalian Descen ro K RAIN-BAND SPECTROSCOPES, 
as à n TURDAY ene Bet Cad Whth Fixed Slits 30/- each 
ICAL SocigTY, at 3 —On the Adjustment of Res@tance Coils and on E 
a Modified Resstance Balance Prof S P Thompson, D Sc —On the With Adjustable Shts 40/ d 
Difference of Potentials required to give Sparks zm Air Prof G C Foster, Copy of an Unsolicited Testtmontal from 
e ERS TE one Experiments with a Magnetised Watch Prof G JOHN SANFORD DYASON, Eso, F RG S, F.R.Met.S 
orbes, e , , Dio MP 
Rovat Ingritution, at 3 —Life and Literature under Charles I Prof E Member u^ Council Vs Vea o ipid " a 
orley OSCOBEL GARDENS, eptember 19, 1883 
Royal BOTANIC SOCIETY, at 3 45 “tI HAVE been working in the higher Alps—the vicinity of Monte Rosa 
Essex FixLD Crus, at 7 —On the Geological Position of the Human | and the Matterhorn—the Gemm: and other Alpine Passes, with a Pocket 
Skeleton lately found at the Tilbury Docks, Essex T Vincent Holmes, | Spectroscope I bought of you It has answered its purpose in a most 
H > ae ona New Modum for pad Moist Yegotable Tissues satisfactorv manner "^ 
or the Microscope Alfre: ire —Exhibition of Mr ope’ 
Collectıon of Marine Algæ from Harwıch Comments upon the Specied To S. C TISLEY & Co., 
1n the Collection will & made by Mr E M Holmes, FL S 172, BROMPTON RoAD, S W 
SUNDAY, FEBRUARY 24 
SUNDAY Lecrurr Socizry, at 4—Christianty Dr G J Wild NON-MAGNETISABLE WATCHES. 
MONDAY, FEBRUARY 25 WATCHES which cannot be “‘ MAGNETISED,”’’ constructed at 
ROYAL GEOGRAPHICAL SOCIETY, at 8 30 the recommendation of W Cnooxzs, Esq , F R S , and as exhibited at the 
LONDON INSTITUTION, at 5 —Records, Monuments, and Social Laws Dr | Electrical Exhibition, Paris 
SAT cure at 8—London Houses R W Edis E DENT & CO , Makers of the Primary Standard Timekeeper of the 
Rovar COLLEGE or SURGEONS, at 4—Principal Types of the Human Royal Observatory, Greenwich 
Species Prof Flower Only Addresses —6r, Strand, and 34, Royal Exchange, London 
TUESDAY, FEBRUARY 26 N B —Watches can be converted to this plan, 
PHOTOGRAPHIC SOCIETY, at 8 
Sotrery OF ARTs, e LP o Cinese Bistory E Ce ick Ga Y'S GOLD MEDAL, 
ROYAL INSTITUTION, atj —Scenery of the British Isles Pro eikie 
ANTHROPOLeGICAL INSTITUTE, at 8 —The Nanga, or Sacred Stone PARIS EXHIBITION. 
Inclosure of Wainumnala, Fy1 Rev Lorimer Fison —On the Melanesian In Packets and Tins Pure 
Languages Rev R H Codnngton M A Cocoa only, with the super- 
è WEDNESDAY, FEBRUARY 27 eee : d chere fuous oil extracted 
ROYAL COLLEGE oF SURGEONS, at 4 —Principal Types of the Human Ge DIE Y a olesons bacilli hice 
Species Prof Flower cocoa "—Food, Water, and Air, EX | R AC | 
ME FPE: THURSDAY, FEBRUARY 28 Edited by Dr Hassall 
1 o 
SOCIETY OF pr uoa e ENGINEERS, at 8 —On some Prejudicial Action ın J S FRY & SONS, Bristol and London s 
Dynamo Machines B W M Morgey —On the Effects of Induction in —— 
Alternate Current Machines Prof George Forbes, F R S E A CERT AIN 
SOCIETY oF girTs, at 8—Dynamo-Electric Machinery Prof S P 
‘Lhompson 
LowpoN Insirrus ION, at 7 —Madness and Crime. Dr Buchmll REMEDY 
ROYAL INSTITUTION, at 3 —The Older Electricity Prof Tyndall — 
FRIDAY, FEBRUARY 29 | For BAD BREASTS, OLD WOUNDS, and SORES. If 
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Messrs. MACMILLAN & C0/S NEW BOOKS. . 











LORD TENNYSON’S NEW BOOK LT š 


THE CUP: AND THE FALCON, 


Bv ALFRED, Lon TENNYSON, PorrLaunmg fe 


Fcap 8vo. 5s. 3 
e L] 
e 


The Works of ALFRED TENNYSON, Poet-Laureate A New @liected Edition, 
corrected throughout by the Author, with a New Portrait. Crown 8yo,° 75 6h ` 








> 


TWENTY-FIRST ANNUAL PUBLICATION 
(REVISED AFTER OFFICIAL RETURNS) OF THE 


STATESMAN’S YEAR-BOQK. 


A STATISTICAL AND HISTORICAL " 
ANNUAL OF THE STATES OF THE CIVILISED WORED * 


FOR THE YEAR 1884  '"- 


EDITED BY J. SCOTT KELTIE Crown 8vo, ros. 6d 


“As indispensable as Bradshaw "— Times 


. 
* ‘The Statesman's Year-Book? is a publication of great value . Gne cí the most important of the repertories” of 
historical data, No statesman, Member of Parliament, o1 publicist car afford to dispense with i£, and to all private peraens who 
desire to have an intelligent notion of the different nations of the earth ıt will be an admirable guide ”—Dazly News 





NEW BOOK BY MR JOHN FISKE 


EXCURSIONS OF AN EVOLUTIONIST. By Jons Fiskg, M.A.. 


LL B, formerly Lecturer on Philosophy in Harvard University, Author of “Outlmes of Cosmic Philosophy," ** Dar- 
winism, and other Essays,’ &c Crown Svo 75 6d 


PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M A, Lecturer on Physics in the School of Medicine, Edinburgh Medium 8vo, ais 


STUDIES AND EXERCISES IN FORMAL LOGIC: including a 


Generalisation of Logical Processes in their Application to Compiex Inferences By JOHN NEVILLE KEYNES, M.A., 
late Fellow of Pembroke College, Cambridge Ciown 8vo ros 64 


BURNETT LECTURES 


ON LIGHT. First Course: On the Nature of Light. Delivered at 


Aberdeen in November 1883 By GEORGE GABRIEL STOKES, M A , F R.S., &c., Fellow of Pembroke College, and 


Lucasian Professor of Mathematics 1n the University of Cambndge Crown 8vo [Next Week 
—— ë 
WOOLWICH : Mathematical Papers for Admission into the Royal 
5 e 
Military Academy for the Years 1880-1883 yiclusive Crown Svo 3s 6d ° 


BY PROFESSOR F MAX MÜLLER 


e 
KANTS €RITIQUE OF PURE REASON. The only Complete 
Translation of the Origmal Edition By F MAX MÜLLER With an Historical Introduction by Lupwic Noire 
2 Vols Demy 8vo. 32s 
bw Through this translation Kant’s work has for the first time become international—the common property of the whole world.” 
— Tings $ e. 
E E 
MACMILLAN AND CO, LONDON. ° ° : 


e ee 


Feb 21, 1884]! ` NATURE CXXXV 


FLETCHERS, 
PATENT INCANDESCENT 


ASBESTOS GAS FIRES. 


PRICES, 16s. to £6. 


MANY DIFFERENT | PATTERNS 
IN STOCK 
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The simplest and best criticism on these 
fires 1s the fact that the total possible output 
during 1883 has been sold without adver- 
tising The extension of works is now 
complete, and we are prepared for greatly 
increased deliveries without delay 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 
ing, price 27, post free Complete Illus- 
trated List of Laboratory Apparatus, price 
2d, post free. 

Out of eleven different Incandescent fires 
tested at the Stockport Exhibition, my As- 
bestos Fue gave six times the duty of the 
worst, and 50 per cent above the average of 
the whole The Highest Award ın this class 
was obtained, 
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FLETCHERS PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR BATHS. 


This adapta&on of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
ematter So perfect is this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount wil do double the duty, as compared 
with the aveiage of the best water-heaters known, whilst the 
cost of the Apparatus is reduced ın proportion, The Heater is 
well and substantially made of strong copper plate, tinned 
inside, all joints being seamed and riveted, the smallest size, 
Price 50s., having a cylinder 10 inches diameter, will supply 
13 gallqn per mimute, heated from 60° to 95°, sufficient to obtain 
a warm bath 1n 20 minutes, or with night pressure of gas, in 
under 15 minutes The large size, Price 90s, has double the 
power 


FLETCHERS PATENT RADIAL BURNERS. 


A NWMBER OF NEW PATTERNS ARE IN HAND 
° 


































































































Illustrfted List of Gas-Heating and Labour-Saving Appa- 
ratus (Domestic), Price 2d, post free 

Illustrated List of Gas Apparatus for Workshop and Labora- 
tory Use, 24., post free. 


* - THOS. FLETCHER, — 


OFFICES—THYNNE STREET. WorKS—MUSEUM STREET, WARRINGTON 
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THE PATENT BOOK-SHELF FITTINGS, as used in the PUBLIC LIBRARIES! of LIVER- 

POOL, GLASGOW, BIRMINGHAM, &c , enable a nice adjustment of Shelves to be made wkhout trouble . 
HOOKHAM'S PATENT PICTURE LINE & FASTENERS afford the MOST SECURE AND EASY means of hanging Pictures 
CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, dt a veryssmall cost, 


LMustrations and Partuulars sent POST FREE on Appio to e s 


WILLIAM TONES & SONS, MOSELEYSTREET, BIRMINGHAM. 
(PRIZE MEDALS—London, 1851 , Paris, 1855 ; London, 1862 , Paris (Silver), 1867 , London? 1874 


e ** [s as nearly tasteless as Cod-Liver Oil 
M Kk can be." — Lancet 
5 ^M ** No nauseous eructations follow after it 


1 






&. 1s swallowed "—/Med:cal Press. PME) 5 
P erfé eted" It can be borne and digested by the most CD Wa D 
delicate , 1s the ONLY OIL which does not PECIFIC FOR 


‘repeat , " and for these reasons the most 
l efficacious kind ın use In capsuled bottles » LG R i R i À . 
only, at 1/4, 2/6, 4/9, and 9/-. Sold s a 
everywhere In bettles æ 2/9, 4/6, and 11/+, 
a  — M M ———————————————M 


WALL PAPERS FREE FROM ARSENIC. ' 


I WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers? 
E 








ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Ment, International Medical and Sanitary Congress Silver Medal, National Health Somali 1883 


XX ZA. HRVE YW AND PEAK,” 


[By Apporntment to the Royal Insistutton of Great Britain] - * 
e 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 
MRS SPOTTISWOODE’S POCKET POLARIZING SET, á 
Nicol and other Prisms, Makers of Maxwells Dynamical and Colour Tops, e 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &¢ . 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By Mrogaxn FosrER, M.A., 


M.D, LL.D, F RS, Professor of Physiology ın the Unwersity of Cambridge With Illus@ations, Fourth Edition, 
Revised Medium 8vo, 215. 

“Dr. Foster has combined in this work the conflicting desiderata in all text-books—comprehensiv®ness, brevity, and 
clearness . . After a careful perusal of the entire work we can confidently recommend it both to the student and to the 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 
whilst the arrangement and the style are alike excellent "— The Lancet f 


MACMILLAN AND CO., LONDON 


SCIENTIFIC WORTHIES. 


MO 





The following is a list of the Portraits that have appeared in the above Series. A 
MICHAEL FARADAY HERMANN L. F. HELMHOPFTZ, 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. `° 
CHARLES DARWIN. WILLIAM HARVEY. E a 
JOHN TYNDALL SIR GEORGE B. AIRY. n 
GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. , 
SIR CHARLES LYELL JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES WHEATSTONE. RICHARD OWEN. . 
SIR WYVILLE THOMSON JAMES CLERK MAXWELL . d 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT, JOULE . 
ADOLF ERIK NORDENSKJÖLD. 7 WILLIAM SPOTTISWOODE, 
SIR WILLIAM THOMSON. ARTHUR CAYLEY ' e 


Proof impresstons of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 22 Portraits in a Handsome Portfolto for £5 19s. od carriage paid. 








& THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. e 
. 
. ° Cheques and P O.O/s payable to MACMILLAN & CO, , . 
OFFICE Of “NATURE,” 29, BEDFORD STREET, STRAND. e a 
m Printed by R Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co, at the Office, a9 and 3o, Bedford Street, Covent Garden —Txurspay, February 21, Xi 
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e. 
e 
" A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
E is 6 * “To the solid grouna 
s Of Nature trusts the mind which burlds Jor aye "—WORDSWORIH 
e ry 
= ne. ce ir ee [me d Er Se e —— Im beat a — = = 
e 
No  748,-VOL 29] "THURSDAY, FEBRUARY 28, 1884 [PRICE SIXPENCE 
RegsterePgas Newspaper at the General Post Office] [All Rights are Reserved 
"GS ILES S 2 D PX LIEN quii ee See Duet. 
BOWAT UNIVERSITY OF IRELAND.  GRAGES NEW DIRECT VISION 
The Senate of the Uiversity will, atits next meeting, consider the Elec- i SPECTROS COPE. 
tion of Six Milows “iz ‘Two having regard to their Attainments in the 
Department of the Modern Languages, and Four having regard to their i LE BQ, 
Attainmegts 1n the Departments of the Natural Sciences’ The names of i A 





Candidates must Be sentim to the Secretaries on or before April z2 neat, 
fron®&whom all Particulars concerning Emoluments, Duttes, and lenure cf ' 
thé Office may be obtained l 
: do: CAM ES CREED MEREDITH 
n 
DAVID BASIL DUNNE } Secretanes 
. 









































February 29. 1884 


ROYAL INSTITUTION OR GREAT 
e BRITAIN Mr JOHN BROWNING begs to direct attention to the 


` D D | advantages of this very powerful, portable, and efficient Instru- 

* Capt eee T x AM i uia Ue (larch 1), at | ment, which will divide the Sodium lines or the D lines in the 
3 o'clock, begin a Course of Siv Lectures on ‘Photographic Action, con- | Solar Spectrum, and show the Rain-Band as Separate Lanes , xt 
sidered as tffe Work of Radiauon ” 1s provided with a fine motion focusing arrangement, and it 1s 

Subscription to this Course, One Guinea , to all the Courses 1n the Season, applicable to every purpose for which a Direct Vision Spectro- 
Two-Guineas as ONES scope can be used 
STAINSFIELD’S DESCRIPTION of AUS- Price in Morocco Leather Case, £3 8s, 6d 
ų SERALJAN TOKENS Wah Woodcuts 8vo, cloth, 1883 Published ————— 


V at 4s, reduced t 64 Can be had of W 5 LINCOLN & SON 
Numissiausts 6g, Eo Oxford Street, London, W C z JOHN BROUI NIN G, 
" - A / 
WANT E D —* NATU RE," No 56, with Opt cal and Physical Instrument Maker to H M, Governmen 
^ Index, Appl? NATURE Office, 29, Bedford Street, Strand W C 63, STRAND, LONDON, WC 











MAPPIN 55 WEBB’ | STANDARD METEOROLOGICAL INSTRUMENTS 
SS S & NEGRETTI 


ZAMBRA'S 


Sunshme Recorder. 
With Adjustments for any 



























PLATE 
CUTLERY 


























OE EV COMPLETELY Latitude 
a FITTED, PRICE £12 128 od 
All Sizes zn Stock. A Supply of, [ood pap nid 
— É19 128 qd 
SPECIAL 2 PR EM 
DETAILED LIST e Ltlustrated Prue Lists Post 
FREE 2 free i 
MM NEGRETTI & ZAMBRA,s, X 
OXFORD STREET, WEST END, AND Opticians and Scientific Instrument Makers? ° 
MANSION HOUSE BUILDINGS, CITY, To Her MAJESTY THE QUEEN, 
^ LONDON. HOLBORN VIADUCT, 
MANUFACTORY—Tf Royal Plate and Cutlery Works, SHEFFIELD | 46, CORNHILL, 122, REGENT STREET, LONDON, 
. 
e 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy 


Catalogues post free and gratis on application 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N 


SOCIETY OF ARTS, 
JOHN STREET, ADELPHI, LONDON, WC 
Prizes for Essays on Dweliings for the Poor, and on the 
Reconstruction of Central London 


The Council of the Society of Arts have had placed at their disposal by 
Mr Wiliam Westgarth, a Member of the Society, a sum of £1200 to be 
awarded m Prizes for Essays on the above subject 

The Essays must be sent in to the Secretary of the Society of Arts, John 
Street, Adelphi, not later than DECEMBER 31, 1884 The Essays must 
be Printed No Essays can be received in Manuscript The Essays should 
be accompanied with such Maps, Plans, Drawings, &c, as may be 
necessary 

Further particulars may be obtaiced on application to the SECRETARY of 
the Society of Arts, at the above address . 

H TRUEMAN WOOD, Secretary? 


UNIVERSITY COLLEGE, 
NOTTINGHAM 


The Chair of Mathematics and Physics will be shortly vacant ın conse- 
quence of the resignation of Prof Garnett 
Particulars of Salary, Duties, and Conditions, will be sent on application 
to the Hovorary SECRETARY 
SAM GEO JOHNSON, Town Clerk, Nottingham 
February 19, 1884 











MEMORY 


The LOISETTIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 
instantaneous art of never forgetting, uses none of the “localities,” “keys,” 
‘e pegs," “links,” or ''associations" of mnemonics Prospectus post free 
gug opinions, from actual study of the system, of MR RICHARD A 

ROCTOR, DR ANDREW WILSON, and others Any book 
learned 1n one reading Day and Evemng Classes im “Never Forgetting,” 
and for Cure of * Mınd-Wandermg ” Taught thoroughly by Post —Pro- 
fessor LOISETTE, 37, New Oxford Street (opposite Mudie’s Library) 


To CLERGYMEN, EXECUTORS, &c— 


Mr DICKINSON, of 89, Farnngdon Street, London, begs to intimate 


that he PURCHASES, at the highest marketable value, for IM- 


MEDIATE CASH, not only complete LUBRARIES but also Small 
Collections of second-hand Books and MSS , either in Town or Country 
N.B —Travellmg expenses only charged when the books are not 
purchased . 


WANTED.—A Reflecting Telescope, with 


or without Tnpod Stand State lowest possible price —T CHUMLEY, 
Chumley Cottages, Addington Square, Camberwell, S E 


MR. RICHARD ANDERSON. FCS, 
AUTHOR OF 
“LIGHTNING CONDUCTORS 
THEIR HISTORY, NATURE AND MODE OF APPLICATION,” 


Makes a Specialty of Testing the Efficient Act on of Lightning Conductors, 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E C 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects 
Commissions Addressed to 


MR W.S DUNCAN, SCIENTIFIC ARTIST, 
(Care of Mr D BoGUE), 
3, ST MARTIN'S PLACE, TRAFALGAR SQUARE, WC 


MINERALOGY.. 


Mr HENSON has just received from Russia some most splendid 
»  CryStals of ‘“ SHERRY COLOURED" 


TOPAZES, 


ngng m size from z mch to 4 inches high, and x} to 3! inches wide, 
1P*o 3 inches broad This ıs the Finest Serres of Topazes that has ever 
beeg seen In thg United Kingdom 

















ee e. SAMUEL HENSON, 
277, STRAND, LONDON, WC, 
Opposite Norfolk Street 
* e 
* 
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LIVING SPECIMENS FOR: THE MICRQSCOPE. . 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL SSREET, BIRMINGHAM, 
who has last week sent to pus subscribers Uroglenagvolvoa, or Clava , 
squamata with drawing and dligcripigon He has also sent nt Troug Fry,” 
Asplanchna priodonta Floscula-ia cornuta, Cordylophora lacustris, Spongilla 
fluviatihs, &c 2 

Weekly Announcements will be nege in this plac@of Organisms T B 
is supplying . 


Specimen Tube, One Shylling, post-free. © 


Twenty-six Tubes in course of Six Months far Subsg tron of £115, 
or Twelve Tubes for 10s 6d 


Portfolio of Drawings, Ten Parts, 1s eafh 


PROFESSORS of BIOLOGY supplied with 


all Spectmens by 
E WADE WILTON, Northfield Villas, Leeds f 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICÉOSCOPIC EXAMINAGION 
The Largest Stock and Greatest Vangy inmL8ndon ki 
New Lists Neu Read. 
Collections and Single Specimens All Examples are well and carefully 
authenticated . e 
Specialty —Large and carefully-cut Rock Seefffis from well-authenti- 
cated Specimens Prof James Getkie says “@hese are the largest and 
best-cut sections made by any ofe in England,” . e 
GORY, 


JAMES R GRE 
Geologist and Mai eraloggst, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 
CHOICE MINERALS - 
JAMES R GREGORY has just received several vey 


Beautyful Mineral Specimens, 


Including fine Silvers, Cuprites, Telluriums, Golds, CreenockRe Crystals, 

Edingtonite, and many exceedingly fine and very rare substances Also 
will arrive m afew daysa fine series of AUSTRALIAN Myyeracigrarely to 
be seen 12 England è nore 











fine series of 
em, 


May be Inspected at 


JAMES R GREGORY’S MINERAL ESTABLISHMENT, 
86, CHARLOTTE STREET, FITZROY SQUARE 


NEWPLIST (Just out) 
STANDARD COLLECTIONS AND 
APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, . 
POST FREE 


N B—The above List has been specially prepared as a Guide for 
SCIENCE TEACHERS and SCHOOLMASTERS of Great Bntain 
It contains most valuable infermation APPLY EARLY 


THOMAS J DOWNING, 
PRACTICAL GEOLOGIST § MINERALOGIST, 


Ss, WHISKIN STREET, LONDON, (over Quarter of a Century), 
and through all Agencies 


e 
DIAMONDS IN MATRIX 


R C NOCKOLD, Diamond and Orlental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 
12, FRITH STREET, SOHO, W 


NOTICE OF REMOVAL. 


THOMAS D .RUSSELL, E 
Late of ESSEX STREET, S'BRAND, z 


Has removed his extensive Collections of Geological, Petrological, Minera- 
logical and Microscopical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 


THOMAS D RUSSELL, e 
78, NEWGATE STREET, LONDON, EC 


HOw & CO.S 


. . . 
Geological Transparencies for the*Lantern. 
Descriptive Catalogue on Application @ 


WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


HOW & CO'S POCKET MICROSCOPE LAMP, 8s 6d 


MICRO-PETROLOGY —Sections of Pitchstongs, Obsidians, Granites, 
Syemtes, Diontes, Gakbros, Dolentts, Basalts, Tachylites, lrachytes, 
Andesites, Porphyrites, Rhyolites, I avas, e^shes, Gneiss, Schists@Lime- 
stones, &c price ys 6d eafh ° 


a 
JAMES HOW & CO 73 FARRINGDON STREET, LONDON 
ae 
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° *The énuquity of 


Feb. 28,1884) 


a Naw Ready, PRICE SIXPENCE, March Number of 
THE''SCIENCE MONTH L Y, 


ALLUSTRATED 


Containing uw Recent Phenomena in the Sky, by Westwood Oliver— 
the Earth, by M M, Terrgfo UZustrated)—Lessons from 
Common Plants, by G G Chisholm® MA, BSc QZustratea)—Nerve- 
Force, by W B Kesteven, M D —eihe Extinct Volcanoes of the British 
Isles, by J Vincent élsden, B Sc, Pt S (tlustrated)—Ferns and Lichens 
as Food P. nts—Skgtch of Sir Richard Owen (with Portrazt)—Caries, by 
oen Watijey—How to Preserve Sound Lu Eg What we see amongst the 
ars (wr ge a Star Map)—Brorsen’s "Periodical Comet, by W T 
Lynn, BA, F BAS —A Sinflle and Sensitive Thermostat, by Dr N A 
Randolph UZtustrieed) —49 New Stamng Fluid for M Croscopic Stations, 
byC L Mitchel, PhD M D — Crystal Growth under the Microscope, 
hy Edward M Schaeffer M D —The Protective Action of Tin as a Coating 
upon Tron-@Rural Affairs—Health—The Observatory—The Laboratory— 
The Museum—%ne Workshop—Chesgg—Editor’s Portfolio, &c , &c 
“A publication full of scienti interest, and especially remarkable for the 
clearness and beauty of its ilust®ations "—ZZlustrated London News 
“Carefully edited, well printed and illustrated, and comprehensive, as well 
as cheap ’’—Qneen em 
“The b@st and cheapest scieig periodical published "—AModern Society 
**C g@erial of engrossing interest and attractiveness ’—Chrtstran 
“ Every condeivaBle t&pic of sgience ıs touched upon more or less fully, 
the illustrations are numegous and @ood, and the whole 1s printed and * got 
Up, in a style tbat fairly rivals the best American serials "—Ashore or 
oat 


London DAYID BOGUE, 3, St Martin's Place, W C 








THE BREWERS’ GUARDIAN: 


A Fortnightly Paper dévoted to the Protection of Brewers’ Interests, 
Lacensing, Legal, and Parliamentary Matters 
Review or THE MALT AND Hor TRADES, AND WINE AND SPIRIT TRADR 
RECORD 
@ The Organ of the Country Brewers 
“ The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, aff is thefnly Journal officially connected with brewing interests 
Subscription, 165 6d per annum, post free, dating from any quarter-day 
Single espies re each Registered for transmisston abroad 


. Offiees—s, Bond Court, Walbreok, London, E C 
° e 16s per Ann, 20s Post Free 
DER NAT'URFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den 
e Naturwissenschaften 
Herausgegeben von Dr WILHELM SKJAREK 
å Weekly Periodical devoted to Natural Science 52 Nos , 6s Speci- 
men Numbers may be had through anv Foreign Bookseller 1884 will com 
mence the XVIIth volume 
Berin DUMMLER, 77, Charlottenstrasse, S W , andgall Booksellers 


. On the rst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by Javes Brirren, F L S ; British Museum 

CoxTENTS —Onginal ArtiMes by leading Botanists —Extracts, aed 
Notices of Books and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Societ 

Price rs 3a Subscription for One Year, payable in advance, 12s 

« London WEST, NEWMAN, & CO » 54, Hatton Garden, E C, 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested 1n the 
management of land throughout the United Kingdom : 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week 

Thespecial attention of Land Agents 1s directed to the AGRICULTURIST 
E qs the best existing Papers for Advertising Farms tobe Let and Estates 

or Sale 

Advertisets addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 

Price 32 By post 344 Annual Subscription, payable in advance, 14s 
p picem High St , Edinburgh , and 145, Queen Victoria St London, 





Money Orders payable to Charles Anderson, Jun , Edinburgh 


Now ready 
* By t J WOODWARD, B Sc 


ARITHMETICAL CHEMISTRY (Part II.). 


Price Two Shillings 
Contains Exercises on— 
Direct and Indirect Analysis, Vapour-Density 
Formuke of Isomorphous Bodies Specific Volume 
Atomic Weight Determination Dulong and Petit’s Law 
Dalton’s Law e Heat of Combination 
as Analysis e Kinetic Theory of Gases, &c 
The explanations form a &fhicise treatjse ond^hemical Philosophy A novel 
fegure is a table giving references to standard works, in which the Student 
will find further information e 
London SIMPKIN, MARSHALL, & CO f 
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LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, V C 

LA SEMAINE FRANCAISE Journal Frangais pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Vanétés, Nouvelles, 
et Notes Un exemplaire par la poste, 2]Z , en timbres poste Abonne- 
ment franco par la poste—un an, tos xoZ , six mois, 55 s@ Prix 2d 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441, Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
gaise * has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success ”"—Graphic 

LA SEMAINE FRANCAISE —* The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Panis itself We are much pleased 
with the character of it, and believe 1t will be highly valued 1n all those 
many households where French 1s cultivated The printing ts very well 
done ’—Queen 


Three Months 2 
1x 5s s 5 85 
o 


POO payable to A CRISTIN 
Publishing Office, 441, Strand, W C. 


L'ELECTRICIT 


Chaque Samedi, 16 pages, grand in 8vo, 2 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité, 


Comité de Rédaction, ARMENGAUD JEUNE, 


résident , 


A BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE., 
A de MERITENS, D MONNIER, D NAPOLI 
Subscription Yearly, 20s , Sıx Months, 10x 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BUDGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 
On the rst of every Month, price Sixpence 


THE ENTO OGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
$ Edited by Jonn T CARRINGTON, 
Whth the Assistance of 
FREDERICK Bonn, F ZS Joun A Power, M D 
EpwarpA Fircu, F L.S J Jenner Warm, FL S 
F BUCHANAN WHITE, M 
Contains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden » Notes on 
Habits, Life-Historres, occurrence of Rarities, &c » there are Monthly 
Lists of Duplicates and Desiderata 
Numerous WoopcuT ILLUSTRATIONS, to the printing of which especial 
attention ts given, and occasional LirHoGRAPHED and CHROMO-LITHO 


GRAPHED PLATES 
SIMPKIN MARSHALL, & CO , Stationers’ Hall Court 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G BARRETT, J * Dovcras, R McLacutan, F R.S, 
E C Rys, FZS, E Saunpers, FLS ; and H T STAINTON, F RS 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles + 

Subscnpton—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols Y to VI (strongly bound in cloth) may be obtained by purchasers ot 
the entire. set to date, at the increased price of ros erch, the succeeding 
vols may be had separately or together, at 7s each 

London JOHN VAN VOORST, x, Paternoster Row 
N B —Communtcations, &c , should be sent to the Editors at the above 


address 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Serles Edited by J E Harrinc, FLS ,FZS, Member of the 
Bntish Ornithologists’ Union » conguns— 

Onginal Articles by well known naturalists m every branch*of zoology, 
habits of animals , arrival and departure of migratory birds » occurrence cf 
rare birds, distribution and mugration of British fresh-water fish, new ^r 
rare marine fish, Joga’ aquaria, British reptiles, British land and wsh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general mterest to those who delight 1& natural Testory 
Reports of the Linnean, Zoological, and Entomological Soweties Re "WS 
of natural history books Occasional translations from foreign roclopical 
journals of important and interesting articles in various branches of xoology 
There are occasional woodcuts 

J OHN VAN VOORST, r, Paternoster Row 
e 


TERMS OF SUBSCRIPTION — s d 





td 


E: 


colonnes, 





The volumes com- 





cxl 
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10 CARAT GOLD. 
BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 








MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


THE INTRODUCER OF 18-CARAT GOLD JEWELLERY, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


DIAMONISS. ' 
E SAPPHIRES. 
| A CATSEYES, 
( 


~ e 





| RUBIES, 


PEARLS? 





ALL PAPERS FREE FROM ARSENIC. 








HARVEY AND PEASE, 


s WILLIAM WOOLLAMS & CO., Manufacturıng Papes Stainers, 
4 . . 


ARE THE ORIGINAL MAKERS OF e 


ARTISTIC WAL], PAPERS, Guaranteed Free from Arsenge. e t. "s 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be ovtatred of all Decorators 
Award of Merit, International Medical and Sanitary Congress 


Special Prize Medal, Samitary Institute Ld 


Silver Medal, Nationg! Health Society, 1883 





[By Appointment to the Royal Institution of Great Britain,) 4 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC 


INSTRUMENT MANUFACTURERS. 


BEAK STREET, REGENT STREET, LONDON, W. . 
MRS SPOTTISWOODE' S POCKET 


POLARIZING SET, 


Nicol and other Prisms; Makers of Maxwells Dynamical and Colour Bops; * 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &¢ . . 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE.” 





NOW READY, VOLS I, II, III, AND IV 


PRICE 31s 64. EACH ê 


SURGERY, THE INTERNATIONAL ENCYCLOPADIA OF. 


Systematic Treatise on the Theory and Practice of Surgery by Authors of Vanous Nations, Edited by JOHN ASHHURST, 


Jun , M D, Professor of Clinical $mgery m the University of Pennsylvania 
In Six Volumes (to be Published Quarterly) 
CoNTEN1S OF THE VOLUMES —Vo] I GENERAL SURGERY 
Vol II. INJURIES and DISEASES which may occur in any pait of the Bopy VENEREAL DISEASES, INJURIES, and 
Vol JII INJURIES and Diseases of the NERVES, BLOOD-VESSELS, and BONES 


‘Wood Engravings 


TIONS 
Diseases of Various Tissues cf the Bopy 


Illustrated with Chromolithogiay hs and 
Royalfvo 315 6d each 
OPERATIVE, MINOR, and PLas1ic SURGERY MPUTA- 


VoL IV INJURIES of the BONES, DISEASES of JOINTS, Excisions and RE SECTIONS, TUMOURS, INJURIES of the BACK and 


MALFORMATIONS and DISEASES of the SPINE Vol V REGIONA% SURGERY (continued) 


cluded) History of SURGERY APPENDIX 





Just Published, Price One Shilling 


The RAINBAND. How to Observe 1t, and 
What to Expect from ıt By HUGH ROBERT MILL, BSc,FCS 
With Numerous Illustrations, and a full description of the method of 
Ram-predicting by means of the Raimband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope 

Contents —Introduction—How to see the Rainband—What the Rainband 
1s—How to use the Rainband—Graphical Representation of Observations— 

Results of Rainband Predicting 

NW be had from the Publisher, ADAM HILGER, 204, Stanhope Street 





JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34 
PERIODICA. 

Annalen der Physik und Chemie. Herausgegeben von 

GILBERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 

G WiIEDEMANN (seit 1877) Jahrlich 3 Bde oder 12 Hefte 80 M31 
Beiblatter zu den Annalen der Physik und Chemie Herausge- 

geben seit1877 von G u E WigpEMANN Jahrhch 12 He&e 8° 16 
Journal fur praktische Chemie (von 1828 bis 1834 unter dem 


Titel ‘‘ Journal fiietechnische und oconomische Chemie’’) herausge- 
geben Erdmann, Schweigger-Seidel, Marckand, Werther, (bis 
1869) eue Folge (seit 1870) herausegegeben von H Korsz und E v 


MEYER. Jährlich 2 Bande in 22 Hefter 22 
Vollatgndige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 
zugesandt 


—9— —.e 
GREEK and ROMAN COINS Catalogue 
of the Collection formed by GEORGE SIM, F S A Scot., Edinburgh 
4to, price 215 
MACMILLAN & C2. LONDON. 
"> 





Vol VI BEGIONAL SURGERY (con- 


GENERAL INDEX to the whole of the Six VoLUMES 
MACMILLAN & CO, LONDON 





Now Ready . 
CHEMICAL TABLES FOR ELEMENT- 


ARY STUDENTS, adapted to the New Syllabus of the Science and 
Art Department By WM JOEL KEMP, FCS Price One 


Shilling 
SIMPKIN, MARSHALL, & CO 
Explanatory Notes follow the Tables Special Tests, &c are given 
Specimen Co 


py, 13 Stamps, of the Author, Copyhold House, Redhill, 
Surrey . 





MINERALS AND STONE: 
IMPLEMENTS 


Mr BRYCE-WRIGHT begs to call the attention of his Clients ang the 
Public to his large series of 


MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected e 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards 
N B—These Collections obtained the Prize Medal, 1862 e 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
BRYCE-WRIGHT, ° 


Mineralogist and Expert in Precious Stones, 
204 REGENT STREET, LONDON, W 


The MORPHOLOGY of the SKULL. By 


W K PARKER, FRS, Huntenan Professor, Royal College of 
Surgeons, and G T BERLANY, B Sc, Éécturer on Botany in Guy's 
Hospital Medical School Illustrated Crown 8vo 10s 64 . 


MACMILLAN & CD „London 


c 
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St Societies 


LONDON 
THURSDAY, FEBRUARY 28 
* Roy. Socrggv, at 4 3o —On the Structug and Functional Significance 
of the Human corpus callosum P D Hamilton —On the Surface 
Forces in Fluids A M Worthington 
SOCIETY or TELEGRé PH ENGINEER® *ut 8 —2n some Prejudicial Action in 
Dynamo @fachines *B W M Morfley —On the Effects of Induction in 
Ced, iens Machines Prof George Forbes, F RS E 
CIETY gF ARTS, at 8 —}ynamo-Electnie® Machinery Prof S P 
‘Thompson hd 
LONDON IusrrTUTDA, at, — Madness and Crime Dr Bucknill 
Rovar Instirugqion, at 3 —The Older Electncity Prof Tyndall 


FRIDAY, FEBRUARY 29 

Rovac Corc or SunGEONs, at é —Pnincipal Types of the Human 
Species  ProffFlower 

ROYAL INSTITUTION, at 9 —Thegiy of Magnetism Prof Hughes 


SATURDAY, MARCH 1 
ROYAL IxsTITUTI an, at P® Photographic Action Capt Abney 


- 9 SUNDA Y MARCH 2 
Sunday Lzcry Hk Socigry, at 4 —Rehgious Evolution of Scotland H A 
e 


Husband e 
"MONDAY, MARCH 3 

Soergrv or CHEMICAL INDUSTRY at 8 —On the Manufacture of Cupram- 
monium and Zincaifusnium and their Technical Uses —On the Filtration 
of Potable Waters —OR some Applications of Keiselghur 

Socig9v or ArT», at 8 —Logdon Houses» R W Edis 

LONDON INSTITUTION, at 5 —Beach Studies Arthur Severn 

Royat CoLLEGE or Surcrons, at 4—Principal Types of the Human 
Species Prof Flower & 


RovaL INSTITUTION at 3—Scenery of the British Isles Prof Geikie — 


General Monthly Meeting, 5 pm 
VICTORIA INSTITUTE, at 8 


e e TUESDAY, MARCH 4 
ZooffticAL Society at 8 30 —A Revision of the Fishes of the Genera 
Sicydiumegnd Leatipes, with Descriptions of Five New Species W R 
Ogilvie Grant —Descriptions of New Astatıc Diurnal Lepidoptera, chiefly 
fro pecimens in the Calcutta Museum F Moore, F Z S —Note on 
Anas capensf» Count T Salvadori 
Revar Instir@rion, at 3 —Animal Heat Prof Gamgee 


š WEDNESDAY, MARCH 5 

GEOLOGICAL So@ury, at 8 —On the Structure and Formation of Coal E 
Wethered, F C S —Ón StrauPin connection with Crystallisation and the 
Development of Perhtic Structure Frank Rutley —Sketches of South 
African Geology No x A Sketch of the High-level Coal-fields of South 
Africa W H @enping 

Sociaty oF ARTS, at 8 —Electric Lighting: WH 

Rovar COLLEGE oF SURGEONS, at 4 rincipal 
pecies Prof Flower 


THURSDAY, Marcu 6 
RovaL Socixry, at 4 30 e 
Linnean Sociery, at 8 —On the Relation between Instinct and other Vital 
Procefies Prof St G Mivart —On Indian Cyperus C B Clarke — 


Teece 
ypes of the Human 


Metamorphosis of Filaria sanguinis hominis in the Mosquto Dr P 
Manson —Afghanistan Alge Dr J Schaarschmidt 
CĦEMICAL Socrery, at 8 —Studies on Sulphome Acids No ız On the 


Hydrolysis of Sulpho-Compounds and on the Recovery of the Benzenes 
from their Sulphonic Acids@ Dr Armstrong and Dr Miller —Note on ghe 
Behaviour of the Nitrogen of Coal during Destructive Distillation, anf a 
Comparison of the Amount of Nitrogen left in Cokes of various Origin 

Watson Smith —N@®e on some Experiments to determine the Value of 


Ensilage as a Milk- and Butter-producing Food Thomas Farnrgton 
MA 


“Lonpon INSTITUTION, at7 —The Aurora Borealis Prof Schuster 
ROYAL INSTITUTION, at 3 —The Older Electricity Prof Tyndall 


FRIDAY, Marcu 7 

GEOLOGISTS’ ASSOCIATION, at 8 

SOCIETY or Arts, at 8 —New Bengal Rent Bill W Seton-Karr 

Rovar CoLLEGE oF SURGEONS, at 4 —Principal Types of the Human 
Species Prof Flower 

RovAL InsrrrUTION, at 9 — Bicycles and Tricycles C V Boys 

e SATURDAY, Marcu 8 

PHYSICAL SociRTY, ate; —Experiments illustrating an Explanation of Hall's 
Phenomena Shelford Bidwell —Note on Hall's Phenomena Prof S P 
I hompson, D Sc , and Colman C Starling 

Rovar BorANic SociETY, at 3 45 

Rovar INsTITU110N, at 3 —Photographic Action Capt Abney 





With numerous Illustrations, Crown 8vo, 3s 6d 


POLARISATION OF LIGHT By W 
SPOTTISWOODE, LL D , late President of the Royal Society, &c 


New Egition e [Nature Series 
MACMILLAN & CO LONDON 





THIS 
MEDICINE 


Ys a Certain Cwe for all Disorders of the LIVER, STOMACH 

B&D BOWELS. A, Great PURIFIER of the BLOOD, a 

Rowerful Invigorator of the Systefh, in cases of WEAKNESS 

AND DEBILITY, and, 18° unequalled im Female Complaints, 
e» 





NATURE 


exh 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of allapphances for the protection of every description of building from the 

destructive effects of hghtning 


NEWALL & CO.S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, 1s the most Trustworthy, most Effective, and also 
the Cheapest Cenductor ever offered to the Public 


R S. NEWALL & CO., 


130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON-TYNE. 
SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 
JOHN J} GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C 


o. TISLEY & 


S. 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES, 


With Fixed Shits 30/- each, 
With Adjustable Slits 4o/- ,, 
Copy of an Unsohcited Testimonial from 
JOHN SANFORD DYASON, Eso , FR.GS, F.R Met S., 
Member of Council of. Meteorological Society 


Bosconzgr GanpENs, N W , September 19, 1883 
'**I HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmı and other Alpme Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manrer "^ 


Zo S. C TISLEY & Co., 


172, BROMPTON Roap, S W 


A CENTENARY OF SCIENCE IN MAN- 
CHESTER By R ANGUSSMITH, FRS,PhD,LLD Pub- 
lished on the Centenary of the Manchester Literary and Philosophical 
Society Price ros Apply at the Soctety’s Rooms, 36, George Street, 
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Manchester 
SUBSCRIPTIONS to “NATURE.” 
Yearly 28 a 
Half-yearly ; 14 6 
Quarterly 7 6 


To the United States, the Continent, and all places 
within the Postal Union — 


s d 
Yearly 30 6 
Half-yearly 3 . 15 6 
Quarterly $ o 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s 6d 92 *per Lineafter 
£ d, 


S . 
One-Faghth Page, or Quarter Column o 18 6 
Quarter Page or Half a Column Y I5 y» 
Half a Page, or a Column e 3 50° 
Whole Page p^ 6 6 3 
Post Office Orders payable to MACMILLAN & CO, 
OFFICE 29, BEDFORD STREET, STRAND, W.C. ° 
* e e. 
e 





cxli NATURE 5s [Fede 28, 1884 
Messrs. MACMILLAN & 00/8 NEW BOOKS. - 


LORD TENNYSON’S NEW BOOK 


THE CUP: AND THE FALCON. . 


By ALFRED, Lon» TENNYSON, Porr Launzarh ° 


Fcap 8vo 5s e e T 


The Works of LORD TENNYSON, Poet Laureate. A New Cettected Edition, 
corrected throughout by the Author, with a New Portrait. Crown 8vg. « 76. 62** ` 








TWENTY-FIRST ANNUAL PUBLICATION . 
(REVISED AFTER OFFICIAL RETURNS) OF THE 


STATESMAN’S YEAR-BOOK. 


A STATISTICAL AND HISTORICAL ° e 
ANNUAL OF THE STATES OF THE CIVILISED WORLD s 


FOR THE YEAR 1884, i. d 


EDITED BY J. SCOTT KELTIE. Crown 8vo,ros' 6d 


* The work has been recast, 9o pages of fresh matter have been added, and a brief study of the book will sow" what pains! the 
Editor has taken to make 1t worthy of its title . Altogether, Mr Keltie may be congiatulated on having produced a volurge 
which the statesman or student of politics may consult without fear of berg misled, and the very evident zeal and industry whic 
he has lavished ın compassing this result entitles him to something moie than a word of common praise ”— Times, 


NEW BOOK OF TRAVEL ° 


SAMOA. A Hundred Years ago and long before, together with Notes 
on the Cults and Customs of Twenty-three othe: Islands in the Pacific By GEORGE TURNER, LL D , of the Lonaon 
Missionary Society — With a Preface by E B. TYLOR, FR S, With Maps Crown8vo gs. @ ° [Next week 

NEW BOOK BY MR. JOHN FISKE. 


EXCURSIONS OF AN EVOLUTIONIST. By Jonn Fır, M.A. 
LL B, formerly Lecturer on Philosophy in Haivard University, Author of ‘‘ Outlines of Cosmic Philosophy,” “ Dar-, 
winism, and other Essays," &c. Crown 8vo 75 6d. 


PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M A., Lecturer on Physics in the School of Medicme, Edimburgh Medium 8vo. 215 


STUDIES AND EXERCISES IN FORMAL LOGIC: including a 


Generalisation of Logical Processes in their Application to Complex Inferences. By JOHN NEVILLE KEYNES, M.A , 
late Fellow of Pembroke College, Cambridge Crown 8vo Ios 67 e 


BURNETT LECTURES 


ON LIGHT. First! Course. ON THE NATURE OF LIGHT. 


Delivered at Aberdeen in November 1883 By GEORGE GABRIEL STOKES, M.A, F R.S , &c, Fellow of Pembroke 
College, and Lucasian Professor of Mathematics ın the University of Cambridge Crown 8vo 2s 64. [Next week a 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION 
INTO THE ROYAL MILITARY ACADEMY FOR THE YEARS 1880-1883 INCLUSIVE Crown 8vg. 3s 6d. 
BY PROFESSOR F. MAX MÜLLER 


. 
9, 
KANTS CRITIQUE OF PURE REASON. The only Complete 
eJranslation of the Original Edition By F MAX MULLER With an Historical Introduction by LupwiG Norré. 
2 Vols, Demy 8vo, 32s e. 

= "Bhrough Hs translation Kant's work has for the fist ume become mternational—the common property of the whole worldg" 

— Titres e . 
pU E E . 

. 


° bain oe AND CO, LONDON. `., é 


- 
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. ce ao UA,REYNOLDS.—An Artule by J Comyns CARR, with Engravings after 


iportang Pictures dy SIR JOSHUA REYNOLDS, appears im " The English Illustrated 


eae » for March 


Ww 


ILLIAM “MORRIS —4 Poem by MR WILLIAM MORRIS, Author of “THE EARTHLY 


PARADISE,” és, appears ın “The English Illustrated Magazine” for March 


THE, NEW SIXPENNY WAGASANE. 


A 
E f 


ANV a 


IV. 


VIII. 





NOW READY, No. VI, MARCH, 


' The English 3Ilustrateo Magazine. 


SOME OPINIONS OF THE PRESS 
DES ral k ** As 1egaids value for money this magazine 1s umque "— World 
** A flood of good things "—Yozseal of Education. 


“It ıs unquestionably the best sixpenny periodical published The illustiations are exceed- 
ingly good ”—Globe 


** A wonderful sixpennyworth "—S7 S'ames's Gazette 
“It ıs undoubtedly the best of sixpenny illustrated magazines ”—Athenaune 


** It marks an epoch ın the history of periodicals It offers to the million a combination of 
the best in art and literature," — 5*0: nal of Education 


“ An admirable sixpennyworth ”—Pall Mall Gazette 





Single Numbers, Price Sixpence, by Post, Eightpence 
Yearly Subscription, Post-free, 7s. 6d. 





2 CONTENTS FOR MARCH, 1884 


“MRS. HARTLEY, WITH HER CHILD AS A YOUTHFUL BACCHANAL” 
€ngraved by O LACOUR from the Picture by SIR JOSHUA REYNOLDS in the possession 


of EARL NORTHBROOK . . Frontispiece 
MEETING IN WINTER A Poe : . . . Wiliam Morris 
SIR JOSHUA REYNOLDS à eoo aw wo Ls Comyns Carr 


Illustrations Crossing the Brook Engraved by CHARLES DE KerLennacn—The Hon Miss Frances Harms, 
with a Dog Engraved by E GascoINE—Margaret Georgiana, Countess Spencer, and Georgiana Spencer, her 
Daughter Engraved by O LAcoun—Felma Engraved by J D ee Georgiana, Duchess of Devonshire, and 
her Chyld, Georgiana Dorothy, afterwards Countess of Carlisle Engraved by J D Cooper. 


AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL 
€ (zo be continued) The Author of “John Hahfax, Gentleman” 
Mllusts ations by C NAPIER HxMy The Cornish Coast, from Ynys Head to Beast Pomt Engraved by J D 
CooPER—Poltesco Engraved by E GAscornęe—Cadgwıth Cove Engraved y, BALECZ IstvAN—The Devil's 
Frying-Pan, near Cadgwith Engraved by W M R QuiIcK— The Fisherman's Daughter Engraved by BALEcz 
IstvAN—Steam Seine Boats Going Out Engraved by E ScHLADiTZ—Hauhnng ın the Boats, Evening Engraved 
by R PATERSON 


SHAKSPEARE IN THE MIDDLE TEMPLE icd Rev. Alfred Auger 


Musts ations by C. O Murray Freze of Carved Wood Work in the Middle Temple Hall Engraved by E 
GascorNE—Entrance to the Middle Temple Hall Engraved by W. and J R CuzsuiRE— The Middle Temple 
Hat from Fountain Court, Engraved by O jaAnvrz—Middle Temple Lane Engiaved by W and J R 
CHESHIRE—Gateway into Serjeant's Inn. Engiaved by J. A QuARTLxY— The Porch of the Temple Church 
Engraved by E STANKOWSKI—In King’s Bench Walk, Engraved by J A QuaARTLEY—Interior of the Middle 
Temple Hall Engiaved by E GAsCOINE 


JULIA (concluszon) À ^ Walter Besant 


FABLES FROM ZESOP—THE KID AND’ THE WOLF 
Translated by ae Caldecott, M A 


Illustrations ty RANDOLPH CALDECOTT The Fable—The*Application Engiaved by J. D COOPER 


* THE ARMOURER’S PRENTICES Chapters XII, XIII, XIV 
(to be continued). . š : . . Charlotte M Yonge. 


ORNAMENTS, INITIAL LETTERS, &c —Ornamental Freze, demei B Hans SEBALD BEHAM (1500-1550) Imtal 
Letter, German School, 1518. Ornamental Freze, designed by HEYwoop SUMNER [Initial Letter, designed byeLouis 


e MATTHES .Qrnafnental Frieze, designed by Heywood SUMNER Initial Letter, French School, 1 552. A 
. "ENS MACMILLAN & CO., LONDON s ee 
ep s . R 
e 
ee e 
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T ee Late Partner with R. & J. BECK, * , . 
100, NEW BOND STREET, LONDON, We 
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Materials for 





* 
€, Mi:ROSCOPES FOR STUDENTS AND AMATEURS. ° t. 
P paring, Staining, and Mounting Objects. New Prepar%tiens 4f Parasitic 


e a 
B 


e "eL Feb. 8, 1884 


Diatomat. æ 7 szu, Marine and Freshwater Alge with Antheridia and’ Tetrasgores 






í] 


10 





Importers of American Tools and Machinery, 


21, CROSS STREET, FINSBURY, LONDON, E€. . 


Messrs C CHURCHILL & CO. are the introducers of all the best American Tools and Machines e 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12++ 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, 


* HOUSEHOLD ELEGANCIES” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
af cheaply and tastefully 300 pp. 8vo. 


CHAS. CHURCHILL & CO... y 


Planes, &c. 


at 
vo 
AMATEUR CATALOGUE, 215 


A machine to supersede the pen for 
manuscript writing, correspondence, &c , 
having twice the speed of the pen , 1s al- 
ways ready for use, simple in construction, 
not liable to get out of order, easily under- 
stood, and any one who can spell can write 
with it It is used in Government Offices, 

m by Merchants, Bankers, Lawyers, Clergy- 
men, Doctors, Scientists, &c , &c , &c 

** The total cost of a Type-writer would 

be more than repaid. to many authors by 


the saving which it would effect in the 4 
production of even a single volume "— pr; 


ILLUSTRATED CATALOGUE, 2s. » 


HORAM AN XL e" q 
4 NEW BOND STREET, LONDON, W. ` 





Post free, 6s 6d 








j Ab (Photoltho), with 800 Illustrations, sent on rece: 
new and complete Illustrated Catalogue for 1883, 215 pp ato, 


The REMINGTON per 


spt of 6d , or ` : 
sent for Ys in stamps LM au 


FECTED TYPE-WRITER. 














It prints several styles of Type, includ- 
ing capitals and small letters e 

Type-writing 1s 1ncomparably superior 
to pen-writing in legibility, accuracy, 
compactness, and'$tyle, preventing all 
the vexations of illeg:ble pen-writffig 

It saves clerk hire, stationery, and 
time, writing much faster than aver- 
age penmen, and, condensing matter 
to one-half the @pace occupied by, pen 
writing de. tee a, 

It opens a new and @de field of con 
genial and healthful labour to men; and 


ROBERT BRUDENELL CARTER, F RCS =e is especially to educated women 
HIS GRACE THE LORD ARCHBISHOP OF YORK wrtes:— ** BISHOPTHORPE, YORK, ‘October 14th, 1882 


The Machine with which the Archbishop 1s writing has been in constant work for more than three years , has written many thousands of letters has 


travelled two or three thousand miles, has never been out of order, except from a slight injury to the rack caused by careless packing fora journey over France 
J“ Messrs BREMAN & ROBERTS 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, E.C, 


13 GOLD AFTARI n ; ` ig SILVER" 
MEDALS. OTTO GAS ENGINE, “enar 
OVER 10,000 DELIVERED. ` 


CONSUMPTION of GAS guaranteed 
to be 20 to 70 "/ less than in other 
makes of Gas Engines. 


NEW TWIN ENGINES NOW OFFERED 
IGNITION EACH REVOLUTION. 


Crossley?s fatent íí Self-Starter ’? may now be applied 
The Safest, Best, and Simplest made 


CROSSLEY BROS, Limited, 


ee Openshaw, Manchester. 
London, 24, Poultry, E C. Glasgow, 193, Sauchiehall St. 


bd 
Printed by R Cray, Sons, AND TAYLOR, at 7 ang 8, Bread Street Hill, Queen Victoria Street, m the City of London, n«eublished by 
MACMIL@AN AND Co, at the Office, 29 and 30, Bedford Street, Covent Garden —THurspay February 28, 1884, & 
9: 
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; NL “To the sol. grouna 
s : * e. Oy Nature trusts the mind which builds for aye " —WORDSWORTH 
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Registered as a Newspaper at the General Post Office] 


x MEMORY 





r1 e 
The LOISETTIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 
instantaneou® art of never forgettmg, uses none of the '* localities," “ keys," 
'* pegs," /* inks," or ‘associations ’ of mnemonics Prospectus post free 
wing emi actual study of the system, f MR RICHARD A 
ROCTOR, ANDRE WILSON, and others Any book 
learned m one reading Day and Evening. Classes in ‘‘ Never Forgetting ” 
and for ou of ‘* Mind-Wandering" Taught thoroughly by Post —Pro- 
fessor LOISETT®, 37, New Oxford Street (opposite Mudie’s Library) 


TO BE LET ON LEASE.—A Small House 


in the best pst of ST JOHN'S WOOD, near LORD’S CRICKET 
GROUND Contains on ground-floor four reception rooms, one of 
which was built for and has been used as a stud:®, kitchen and offices 

9 On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water Servant’s staircase The house is in excellent repair, and the 

e drainage has been put in order under the superintendence of a Sanitary 
Engineer Rent £125 No premum _ Fittings ae Fixtures to be 

take For Cards to view apply to Mr MiLLan, 8, Wellington Road, 

St jas Wood, and r4, Grafton Street, Bond Street 


VALUABLE BOOKS—CHEAP!! 

All Latest Eprtions, Cloth, New, and Carriage paid 
Brande and Cox's Dictionary @ Science, Literature, and Art, 3 vols , m 
38 —£1 10$ 

Watts's Dictionary o£ Chemistry, weth ALL the Supplements Eu 

. 9 vols , £15 2s —£8 8s 

Rawlinson's (G ) History of Ancient Egypt, ZZusts , 2 vols , 8vo, 
e t 43 38 —£1 os 
Ihne’s History of Rome, by Sir G Cox, 5 vols 43 175 — 1 185 
Apply direct toWM F CLAY Bookseller, 2, Tevior PLACE, EDINBURGH 


[All Rights are Reserved 





GRACES NEW DIRECT VISION 
SPECTROSCOPE. 


















































Mr JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, poitable, aud efficient Instru- 
ment, which will divide the Sodium lines or the D lines 1n the 
Solar Spectium, and show the Ram-Band as Separate Lanes , it 
1s provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used 


Price 1n Morocco Leather Case, £3 8s. 6d 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H.M Government 
63, STRAND, LONDON, WC 





MAPPIN & WEBB’ S 
i Fj qe RE D CHE STS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock 


SPECIAL 
DETAILED LIST 
FREE 





MANUFACTORYg-The Royal Plate and Cutlery Works, SHEFFIELD 


oe e 
e e. * 


STANDARD METEOROLOGICAL INSTRUMENTS 
NEGRETTI 


ZAMBRA’S 


Sunshine Recorder. 
Waith Adjustments for any 
Latitude 


PRICE £12 12s od 


A Supply of Divided Papers, for 
One Year’s Use, 


Yı 12s% od 


Jilustrated Price Lists Post 
Free Did 
e 


RETTI & ZAMBRA, ;, 
Opticians and Scientific Instrument Magers 


To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT S REET, LONDON. 
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MICROSCOPES. 


Unequalled by any other Maker at the same Price 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48n, Tollington Road, Holloway, N , London 
UNIVERSITY OF LONDON. 


NOTICE is Hereby Given, that on WEDNESDAY, Apri zo next, the 
Senate will proceed to elect Examiners m the following Departments — 





Examinerships Salarzes Present Examiners 
ARTS AND SCIENCE (Zach) 
L Schmitz, Esq; PhD, LL D, 

Two m Classics 2504 | FRSE 
T h Pes] W Hal MA 

wo 1m the English Lauguage Pro ales, M 4 

Literature, and Histo BUAB 167 "Vacant 
Two in the French Language and 2 B P Bussen, Esq, MA 

Laterature } TOC? lVacart 


Two in the German Language 
and Literature 
Two n the Hebrew Text of the. 


Old Testament, the Greek Ej sd e L Bensly, Esq, M A ° š 


Prof Althaus, Ph D 
75 {Rev C Schoell, Ph D 


of the New Testament, the 
Evidences of the Christian Re- Rev Prof Leathes, DD, MA 


ligion, and Scripture History a MA 
Twom Mental and Moral Science 1202 {face wat bec ea” 
J N Keynes, Esq, MA, B Sc 
Two in Political Economy 30 [rm Bonamy Price, LLD,MA 
Two in Mathematics and Natu- a ix A G Greenhill, M A 
ral Philosophy 200 1B Williamson Esq, M A,FRS 


Two in Experimental Philosophy 1204 { = 
Prof T E Thorpe,PhD,FRS 

oo% Vacant 
Pro* Hayley Balfour,M D, C M, 

D Sc 
Sydney H Vines, Esq ,D Sc,M A 


Two 1n Chemistry 2 


Two m Botany and Vegetable 
Physiology } 1007 | 


Two in Comparative Anatomy) Z Dee Macalister, MD, MA, 
and Zoology 7% Vacant. 


Two in Geology and Paleontology 757 veut M Duncan, M B, FR S 


Laws 
Two in Jurisprudence, Roman T Warak D 
Law, Principles of Legislation, rool araker, Esq , LL 
and International law {Pacan 
Tuin Equity and Real Property) sol (pey ae ee ey M a 
w sq, 
Two m Common Law and Law Z LUE Anstie, Esq, BA Q C 
and Principles of Evidence 5% UF A Philbnck, Esq, BA QC 
Two in Constitutional History cE z JOscar Prowning, Esq , M A. 
England 25¢ Prof A V Dicey, MA š 
MEDICINE 


Two m Medicine W Miller Ord, Esq, M D 


Vacant 
(Si M iliam MacCormac, M Ch, 
A 


307 
5°" [prof John Wood, F R S 


1507 


Two m Surgery 


f Prof. D J Cunnnghar, M D, 
Two m Anatomy . 1002 CM FRSE 
In G Howse Esq, MS MB 


Z [Prof A Gamgee, MD, FRS 
199 \Prof Gerald F Yeo, M D 
iJ M Duncan, Es,MD,LLD, 


Two in Physiology 


Two in Obstetric Medicine 752 
! Vacant 
'Two1in Materia Medica and Phar-| iT Lauder Brunton, Fsq , M D, 
maceutical Chemistry f 75. CM, DSc, FRS 
lProf F T Roberts MD, B Sc 
Two m Forensic Medicine 502 rA J Pepper, Esq, M S, M B 


{Prof G V Poore, MD,FRS 
The Examiners above named are re-ehgible, and intend to offer them- 
selves for re-election 
Candidates must send m their names to the Registrar, with any attes- 
tation of their qualifications they may thiak desirable, on or cefore Tuesday, 
March 25 It is particularly desired by the Senate that 10 personal ap- 
plication of any kind be made to its indivdual Members 
By order of the Senate, 
ARTHUR MILMAN, MA, 


Ree-stbar 


University of London, 
Burlington Gardens, W , 
March 4, 1884 


HOW & CO'S 


* a e, 
Geological Transparencies for the Lantern. 
Desc®ptive Catalogue on Application 





, 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 

*eHOW & CO'S POCKET MICROSCOPE LAMP 8s 6d 


MIGRO-PETROLOGY —Sections of Pitchstores, Obsidians, Granites, 
Syegitas, Dioris, Gabbros, Dolerites, Basa'ts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c price rs 6d each, 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 
. 


Intending Purchasers 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 37, NEWHALL STREET,@BIRMINGHAM, 
who has last week sent to Hi sul@cribers Uroglena volvi, or A€gulus 
foliaceus, with drawing and description He has also sent cut Clava 
squamata, Cordylopaora lacustris, Flg&culaua cornuta, Noteus quadricornis, 
Stentor polymorphus, Diatoms, Trou @ry, &c d 

Weekly Announcements will be made in this placf of Orefoisins T B 
15 sapplying d : - e 
Specimen Tube, One Shilling, pgsf-free. 
Twenty-six Tubes 1n course of Six Months. for Subscription of £x 1s, 
or Twelve Tubes for 10s 6d 
Portioho of Drawings, Ten Parts, ıs each # x 


° n 

STAINSFIELD'S DESGRIPTION of AUS- 

TRALIAN TOEENS With Woodcuts  8vo, cloth, 1883 Published 

at 4s , reduced tc 2s 62. Can be had of W S LINCOLN & SON 
Numuismatists, 6g New Oxford Street edon, We é 


+ 
* NATURE” Complete Set, 28 Volume; ih 


Pubusher's Bincing, Price £10 @f-pMAÇLACHLAN & STEWART, 
Edinburgh . 
— —a 


BUTTERFLIES (EXOTIC) fre WANTED 


to be exchanged or boughg —Address | RICHELMANN, Gereqnswall, 
Cologne, Germany e 


To CLERGYMEN, EXEGUTORS, &c— 
Mr DICKINSON, of 89, Farnngdon Street, London, begs to intimate 
that he PURCEASES, at the highest marketable value, for UM- 
MEDIATE CASH, not only complete LIBRARIES but also Small 
Collections of secand-hand Books and MSS , either ingTown or Country 
N B—Travellmg expenses only charged when the books awe not 


purchased 
ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXstis T ION 
‘The Largest Stock and Greatest Variety in Lo&don e 
New Lists Now Ready 
Collections and Sinzle Specimens All Examples are yell ansi carefully 
authenticated e 
Spectaizty —Large and carefully cut Rock Sections from well-authen 1- 
cated Specimens Prcf James Geikie Says ‘‘These are the largest and 
best-cut sections made by any on mn England ” 
JAMES R GREGORY, 


© Geologist and Mineralogrst, 














88, CHARLOTTE STKEE1, FITZROY SQUARE, LONDON e 


CHOICE MINERALS 


JAMES R GREGORY has just received several very fine series of 
Beautiful Mineral Specimens, e 


Inclucing fine Silvers, Cupntes, Telluriums, Golds, Greenockite Crystals, 
Edingtonite, and manz exceedingly fine and very rare substances Also 
will amive in afew dcysa fine series of AUSTRALIAN MINERALS rarely to 
be seen in England ° 

. May be Inspectef at 





JAMES R GREGORY’S MINERAL ESTABLISHMENT, 
88, CHARLOTTE STREET, FITZROY SQUARE 
i NEW LIST (Just out) ° 
STANDARD COLLECTIONS AND 


APPARATUS 
FOR TEACHING 
- GEOLOGY AND MINERALOGY, 
POST FRÉE 


N B —The above Lst has been specially prepared as a Guide for 
SCIENCE TEACHERS and SCHOOLMASTERS of Great Britan» 
It contatns most valuacle inforzatwn APPLY EèRLY 


THOMAS J DOWNING, . 
PRACTICAL SEOLOGIST & MINERALOGIST, 


38, WHISKIN STREET, LONDON, E C (over Quarter of a Century), 
and through all Agencies " 


DIAMONDS IN MATRIX 


R C NOCKOLD, Liamond and Oriental Stone Cutter and Dealer, h&s 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Predous Stones valued and bougM® e 

F3ITH STRÉET SOHO, W 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, - 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections ofgGeological, Betrological, Minera- 
logical anc Micrescopizal Specimens to m convenient Premisef at 
78, NEWGATE STREET, neer the New General Post Office 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONQON, EC 
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e ° 
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MR. RICHARD, ANDERSON, F.C.S, 
ee : AUTHOR OF 
"LIGH'SNING CONDUCTORS 
THEIR HISTORY, NA FURE, AND MODE OF APPLICATION," 


* *Makgs a Spegalty of Testing thé Efficient Action of Lightning Conductors, 
and of giving Advice as to the best mède # applying the Apparatus for the 
Protection of Public and Private Buildings 


LEADENHALR HOUSE; 109 4,EADENHALL STREET, E C. 


* æ , SCIENTIFIC ‘ART. 
DIAGRAMS JOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


CasefullySnd neatly executed from Descnptions, Sketches, or Objects 
[] CommissionS A ddressed to 


MR W S DUNCAN, SCIENTIFIC ARTIST, 
(Care of Mr D Boaue), 
3 Sg MARTIN'S PÉACE, TRAFALGAR SQUARE, WC 
.— z + e 


” MINERALOGY. 


Me HENSON has just recerved from Russia some most splendid 
e Crystals of ‘“ SHERRY COLOURED ” 


. . TOPAZES, 


Ranging in size from i inch to 4 inches high, and ij to 3} inches wide, 
Ij to 3inches broad This js the Finest Series of loPAzES that has ever 
been seen in the United Mingdom 


SAMUEL HENSON, 
277, STRAND, LONDON, WC, 
- . Opposite Norfolk Street 














*  Onthe rst of every Month 


m 
p | OURNAL OF BOTANY, 
e BRITISH AND FOREIGN 
Edited by Jasus BRITTEN, F L S , British Museum 

CowTEwrS —Qnginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memorrs,—Articles in Journals —Botamcal News — 
Proceedings of Societies s 

Price rs 3e Subscnption for One Year, payable ın advance, res 
London WET, NEWMAN, & CO, 54, Hatton Garden, EC 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST 1s published every Wedne@day afternoon in 
tıme for (he evening mails, and contains Reports of all the principal British 
and Insh Markets of the week 
Thespecial attention of Land Agents 1s directed tothe AGRICULTURIST 
a one of the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressing Thegoselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class . 
Price 3¢. By post 34d Annual Subscription, payable in advance, 14s 
p eet am Hight , Edinburgh, and 145, Queen Victoria St London, 


e Money Orders payable to Charles Anderson, Jun , Edinburgh 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G BannETT, J W OouGraAs, R McLacuraN, F R S., 
E C Ryg, FZS, E Saunvers, FL S, and H. T SrAixTON, F R.S 

This Maganne, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles + 

Subscription—Six S&ulhngs per Volume, post free 
mence with the June number in each year 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers ot 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 7s each 

bd London JOHN VAN VOORST, 1, Paternoster Row 

N B —Communteations, &c , should be sent to the Editors at the above 


gddress 
THE ZOOLOGIST: 


A MONTH2Y MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Haktine, F LS, FZS , Member of tha 
British Ornithologists’ Union , contams— 

Onginal &rticles by well known naturalists in every branch of zoology, 
habits of animals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution and migration of British fresh-water fish, new or 
rare marine fish, 'oca’ aquaria, British reptiles, British. land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of gageral interest to those who delight in natural history 
Reports of the Linnean, Zoologgcal, and Entomological Societies Reviews 
of'hatural history books@@Occasional translations from foreign zoological 
journals of important and interestingerrticles in various branches of snology 

ere are occasional woodcuts * 





The volumes com- 





JOHN VAN VOORST, r, Paternoster Row 
.ep 
e 
e 
*- 
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On the rst of every Month, price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F ZS Joun A Powzr, M D 
EpwarpA Frircu, F L.S J Jenner Wem, FL S 
F BucHANAN WHITE, M D 
Contains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Duphcates and Desiderata 
Numerous WoopcuT ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional! LrTHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES 
SIMPKIN MARSHALL, & CO , Stationers’ Hall Court. 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art Vaneties, Notes Price 22, through Booksellers, and at 
the Railway Bookstalls Office, 44x, Strand, W C 

LA SEMAINE FRANCAISE Journal Frangais pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
etgNotes Un exemplaire par la poste, 24d en timbres poste Abonne- 

è ment franco par la poste—un an, 10$ 10d ,six mois, s* 5% Prix ad 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441, Strand, Loudres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
gaise " has been brought out 1n London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
vtew, instead of confining their reading to one particular Gallic print 
It certainly merits success "—GrafAic 

LA SEMAINE FRANCAISE —" The numbers before 
us are full of good things Tt will be far better for most than any 
one of the best papers published ın Paris itself We are much pleased 
with the character of it, and believe 1t will be highly valued in all those 
many households where French 1s cultivated The printing ts very well 








done "—Qrueen 
TERMS OF SUBSCRIPTION — s d 
Three Months 2 9 
Six » 5 5 
Twelve ,, Io IO 


P OO payableto A Cristin 
Publishing Office, 441, Strand, W C . 


16s per Ann, 2os Post Free 
DER NATURFORSCHER. 
Wochenblatt zur Verbreitung der Fortschntte in den 
Naturwissenschaften 
Herausgegeben von Dr Wirurrw SKLAREK 


A Weekly Periodical devoted to Natural Science, 52 Nos, 16s Specie 
men Numbers may be had through anv Foreign Bookseller 1884 will com- 
mence the XVIIth volume 


Berhn DUMMLER, 77, Charlottenstrasse, S W , and all Booksellers 


L'ELECTRICITÉ: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, 11lustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité 
Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 
A BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MÉRITÉNS, D MONNIER, D NAPOLI 
Subscription Yearly, 20s , Six Months, tov, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, BuDGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


By LIONEL S. BEALE, F.R S, Professor 


of Medicine in King's College, London 
SLIGHT AILMENTS, their Nature and Treatment 5s 
HOW to WORK with the MICROSCOPE zoo Plates 


& Sons 
The MICROSCOPE in MEDICINE 86 Plaes ars 
BIOPLASM an Introduction to Medicineand Physiology 6s 62 
PROTOPLASM, or, Matter and Life [4 Apw Editon preparing 
DIAGNOSIS and TREATMENT of URINARY DISEA&ES 








215 (Harnson 


Preparing 
On LIFE and on VITAL ACTION ss 
The MYSTERY of LIFE 3s 67 
LIFE THEORIES and RELIGIOUS THOUGHT ss 62 rad 
The "MACHINERY" of LIFE 2s e e 


DISEASE GERMS  (Soiled Copies only) 8s 62 
KIDNEY DISEASES, &c [4 New Edition Prepating. 
London J & A CHURCHILL 
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CARAT GOLD. 





MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


[March 6, 1884 

DIAMONDS. ' 

SAPPHIRES. 
e. 


BRACELETS. ` e à 
THE INTRODUCER Or 18-CARAT Gorp JEWELLERY, ' e? CATSEYES, 

BROOCHES. HI -À$ A 

NECKLACES. BOND STREET, W. s RUBIES., V * 


LOCKETS. 





LONDON, CEYLON, JAPAN. 


PEARLS.’ 











SCIENTIFIC WORKS PUBLISHED BY MESSRS. LONGMANS & ‘CO. 





GANOT’S ELEMENTARY TREATISE 


on PHYSICS, Experimental and Aaplied, for the use of Colleges and 
Schools Translated and edited by E ATKINSON PhD, FCS : 
Professor of Experimental Science, Statf College, Sandhurst  Elewenth 
Edition, revised and enlarged, with 5 Coloured Plates, and 898 
Woodcuts Large crown 8vo, cloth 1zs 
*,* In the present edition the fresh matter has increased 
wo pages the size of the book as it stood m the las* edition 
ncludes thirty additional illustrations 


GANOT’S NATURAL PHILOSOPHY, for 


GENERAL READERS and YOUNG PERSONS a Course of 
Physics divested of Mathematical Formule, expressed in the language 
of daily lfe, and illustrated with Explanatory Figures elucidating the 
Principles and Facts brought before :he reader ‘Translated and edited 
by E ATKINSON, PhD, FCS Fifth Editon, with 2 Plates and 
495 Woodcuts Crown 8vo Price 7s 6d 

*,* In the present edition new matter to the extent of twenty pages has 

been added, and there are twenty-four additional il ustrations 


London 


by about thirty- 
‘The new matter 


Now ready 
-  ByC J WOODWARD, B Sc 


ARITHMETICAL CHEMISTRY (Part II.). 


Price Two Shillings 
Contains Exercises on— 

Direct and Indirect Analysis Vapour-Density 

Formulz of Isomorphous Bodies Specific Volume 
: Atomic Weight Determination Dulong and Petit’s Law 

Dalton's Law Heat cf Combination 

Gas Analysis Kinetic Theory of Gases, &c 

The explanations form a concise treatise on Chemizal Philosophy A novel 

feature is a table giving references to standard worl.s, in which the Student 
will find further information 


London SIMPKIN, MARSHALL, & CO 


Just Published, Price One Salling 


The RAINBAND: How to Observe it, and 


What to Expect from it By HUGH ROBERT MILL, B Sc IFCS 
With Numerous Illustrations, and a full description of the method of 
Rain-predicting by means of the Ramband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope 
Contents —Introduction—H ow to see the Rairband—What the Rainband 
15—How to use the Rainband—Graphical Represettation of Observations— 
Results of Rainband Predicting 
R T be had from the Publisher, ADAM EILGER 204, Stanhope Street 











Now Ready, PRICE SIXPENCE, March Number of 
THE SCIENCE MONTHLY, 
ILLUSTRATED 


Containing —The Recent Phenomena ir the Sky by Westwood Oliver— 
The Antiquity of the Earth, by M M Terrero (f//ustrated)—Lessons from 
Common Plants, by G G Chisholm, M.A BSc. (JZustrafea)—Nerve 
Force, by W B Kesteven, M D —The Ex‘inct Volcanoes of the British 
Isles, by J Vincent Elsden, B Sc, F C S. JZust» azed)—Ferns and Lichens 
as Food Plants—Sketch of Sir Richard Owen (wrth Portrazt)—Cartes, by 
Helen Watney—How to Preserve Sound Lu gs—What we see amongst the 
Stars (wth Full-page Star Maf)—Brorsen's Periodical Comet, by W T 
Lynn BA, F RAS —A Simple and Sensitive Thermostat, by Dr N A 
Randolph (/ustvated)—A New Staimng Fluid for Microscopic Stations, 
by C L Mitchell, Ph D, M D —Crystal Growth under the Microscope, 
by Edward M Schaeffer, M D — The Protective Action of Tin ss a Coating 
upon Iron—Rural Affars—Health—The Observatory—The Laboratory— 
The Museum—The Workshop—Chess—Editor’s Portfolio, &c , &c 

“A publicatign full of scientific interest, and especially remarkable for the 
clearness and beauty of its illustrations "—/d/ustrated London News 

“ Carefully edited, well printed and illustrated, and comprehensive, as well 
as cheap ’’—Queen 

“ The*Sest and cheapest science periodica! publ shed "—Modern Soctety 

“ A. serjel of engrogsing interest and attractiveness "—Chrzstran 

££ EverPconceivap e topic of science 1s touched upon more or less fully, 
the allu@tr&tions are numerous and good, and the whole 1s printed and got 
up’ in a style that fairly nvals the best Amer.can senals "—Ashore or 
et oat 

a 


London DAVID BOGUE, 3, St Mar r’s Plage, we 
e. 


LONGMANS, GREEN, & CO 


BY T M GOODEVE, MA, 
Barrister at-Law Professor of Mechanics gtthe Royal School of®Mines 


PRINCIPLES OF MECHANICS. New 


Edition, re-wr.tten and enlarged Whieh oxy Wapdcul I Crown 8vo 6s 


The ELEMENTS of MECHANISM. New 


Edition, re-wrtten and enlarged, with 342 Wogdcuts Crown 8vo 6s 
. . 





BYR A PROCTOR, BAI, 
LIGHT SCIENCE for LEISURE HOURS; 


Familiar Essays on Scientific Subjects, Natural] Phenomena, &c 


3 vols , crown 8vo 7s 6d each 
OTHER WORLDS than OURS; tbe 


Plurahty of Worlds Studied under the Light of! | Recent. Scientific 
Researches With 14 Illustrations Crown 8vo id 6d e 


~~ 
Now Ready, Cheaper Edition, 4to, 35 dz 
HALF-HOURS WITH, THE STA'RS. 


A Plain and Easy Guide to the. Knowledge of the Constellations, showing 
in Twelve Maps the positior of the principal Star Groups night after night 
faréwghout the year, with Introduction and a separate H@lanation of each 
M 


e 
e 
= TRUE FOR EVERY YEAR 
By RICHARD A PROCTOR, BA, F RAS, 
Author of “ Half-Hours with the Telescope ” 
London “VW H ALLEN & CO, 13, Waterloo Place 


Now Ready 


| 
CHEMICAL TABLES FOR ELEMENT- 


ARY STUDENTS, adapted to the New Syllabus pf the Science and 
Art Department By WM JOEL KEMP, FCS Price One 


eShilhrg 
SIMPKIN, MARSHALL, & CO 


Explanatory Notes follow the Tables Special Tes@ &c , are given 
Specimen Copv, x3 Stamps, of the Author, Copyhold House, Redhill, 
Surrey * 


LATEST REVISED EDITION OF ITCHELL’S 
PRACTICAL ASSAYING 
Inr vol 8vo, with 188 Woodcuts, price 315 


d 
A MANUAL OF PRACTICAL ASSAY- 
ING ByJOEN MITCHELL,F CS Fifth Edition (1881), revised 
and re-edited by WILLIAM CROOKES, F RS, with provements and 
Additions rendered necessary by the Progress of Chemical Science . 
“A very valuable practical work which we can comlally recommend "— 
Economist e. 
“The work, as ıt now stands, may safely be taken as A guide by buyers 
of ores, ani by al! persons engaged in the industry of chemical manufacture ” 


—Mining Journal 
London LONGMANS & CO 
TIMEHRI being the Journal of |the Royal, 


Agricultural and Commercial Soctety of British Guiana} Published half- 
yearly, price 8s Bd per annum post free Part 2, Vell II gow ready, 
price 43 4d post free. e 
Conrents —Between the Pomeroon and Onnoco,{ Health in the 
Colony, A Visit to the Oil and Fibre Works at Pin Forti@de , Notes 
on West Irdian Stone Implements (Illustrated), No 2, The River Berbice 
and its Tributaries, Our Colonial Currency, A Chapter in the Life History 
of a Plant, Lamaha Water ard a Process of Purifying 1t, Essequibo, 
Berbice, and Demerara ander the Dutch, Part 2, and Notes on—An 
Accawai Pearman, Local Medicinal Barks , Couvade , Etymology of the 
Word “ Graill-Stick" ‘- Fascination” by Snakes, Th® Barbaran View of 
Guiana, New Local Literature, A New Plant from| Guiana, Dutgh 
Guiana at the Amsterdam dia ae , he Repre@@htation [of the Colony at 
Exhibitions, Errata, Wiliam Hunter Campbell, LL D | 2% Memorian 
Papers on—A Wasted Wzter-Power, and Sugar-Cane Mills 


Loncon EDWARD STANFORD, 55, Changes ross, S W 













e 
e eo 
* 9 


March 6? 18849 





| exíiarps ef Societies 
. LONDON 
THURSDAY, MancH 6 


Sov. Soctgry, “at 4 3o —On Magnetic Polanty and Neutrahty Prof 
p d Hugiffs, F RS —On the Odin & Fibrin Ferment I C Wool- 
ndge 


Linnean Sociery, at 8 —On the R&gtion between Instinct and other Vital 
Processes. Prof Ste G Mivirt @@n Indian Cyperus C B Clarke — 
Metamorphosis offFilaria sanguinis hominis ın the Mosquito Dr P 

GM anson—Afghanistan Alge Dr J Schaawchmidt 

CHEMICAÉ Socgere, at 8 —Sgudies on Sulphonic Acids No x On the 
Hydrolysis of Sgpho-Campounds and on the Recovery of the Benzenes 
from thar Sulphonic Adds Dr Armstrong and Dr Miller —Note on the 
Behaviour of the Nitrogen of Coal during Destructive Distillation, and a 
Comparisgg of the Amount of Nitrogen left in Cokes of various Origin 
Watson Smith —Note on some Experiments to determine the Value of 
AN as aliMilk- and Butter-pPbducing Food ‘Thomas Farrington 
M e 

LONDON INSTITUTION, at7 —The Aurora Borealis Prof Schuster 

RoYAL INSTITUTION, at 3 ub he Older Electricity Prof Tyndall 


e FRYQAY, MARCH 7 

GzotSeisrs’ ASSOCIATION, at 8 —Addresses “ On Implementiferous Valley- 
Gravels," by Worthin@ton GeSmith, FLS,J & Greenhill, and Prof 
T Rupert Jons,F Re e © 

Sogiety oF Arws, at 8 —New Bengal Rent Bill W Seton-Karr 

RovAr CoLLẸGE or SymGEOws, at 4—Principal Types of the Human 
Species Prof Flowerg 

Rova& InstrTugION, at 9 ar Bicycles ang Tricycles C V Boys 

SATURDAY, Marcu 8 

Puysicar Socigry, at 3 —Experiments illustrating an Explanation of Hall's 
Phenomena Shelford Mdwell —Note on Hall’s Phenomena Prof S P 
Thompson, D Sc —On the Electrochemical Equivalent of Silver, and on 
the, Absoltite Electromotive Force of Clark's Cells Lord Rayleigh, 

Rogar BoTANI@SOciETY, at 3 45 

RoYžL INSTITUTION, at 3 — Photographic Action Capt Abney 


* : SUNDAY, MARCH 9 
SunpayLgcrurs Society, at 4—Instinct G J Romanes 


. e MONDAY, Marcu 10 

ROYAL GEOGRAPHICAL SOCIETY, at 8 30 —Lupton Bey’s Notes on the Bahr 
Ghazal Province, ın the Soudan M Lupton —Ihe Somal and Galla 
Countnes E €: Ravenstein 

LONDON INSTITUTION, at 5 —Éondon F Harnson 

Rovar COLLEGE OF SURGEONS? at 4 —Rrincipal Types of the Human 
Species Prof Flower e 

e TUESDAY, MARCH 11 

ANTHROPOLOGICAL INSTITUTE, at 8 —On the Long@tone and other Prehis- 
@oric Remains ın the Isle of Wight A.L Lewis, F C A —On the Cromlec 
of Er Lanc Admiral F S Tremlett —On the Antiquity of Man in Ire- 
land W J Knowles—On a Portion of a Human Skull of supposed 
Paleolithic Age from near Bury St Edmunds H Pngg 

PHOTOGRAPHIC SOCIETY, at 8 

Rovar ffonricurrunAL SOCIETY, at 1 —Scientific Committee 

RovAL INSTITUTION, at 3—Animal Heat Prof Gamgee 


WEDNESDAY, MARCH 12 


RovAr COLLEGE or SURGEONS, at 4 —Principal Types of the Human 

Species Prof Flower ° e 
THURSDAY, Marcu 13 

Roya SOCIETY, at @30 

MATHEMATICAL Society, at 8 —On the Direct Application of the Principle 
of Least Action to Dynamical Analogues , Prof Larmor —On the Closed 

* Funicular Polygons belonging to a System of Coplanar Forces having a 
Single Resultant Prof M J M Hill —On the Square of Euler’s Series 
J W L Glaisher, F R S —Further Results from a Theory of Transfor- 
mation of Elliptic Functions J Gniffiths 

Socixrv or TELEGRAPH ENGINEERS, at 8 —Notes on a Tram Lighting 
Eaperiment W H Massey 

ROYAL ASTRONOMICAL SOCIETY, at 8 

LONDON INSTITUTION, at 7 —Romanticism in Music. Prof Pauer 

ROYAL INSTITUTION, at 3 —The Older Electricity Prof Tyndall 


* FRIDAY, MARCH 14 

Rovar COLLEGE or SURGEONS, at 4—Principal Types of the Human 
Species* Prof Flower 

QuExxTT MicnoscoricAL Crus, at 8 

ROYAL INSTITUTION, atọ —Mesmerism J N Langley 
* SATURDAY, Marcu 15 

ROYAL INSTITUTION, at 3 —Photographic Action Capt. Abney 


* THE BREWERS’ GUARDIAN: 


A Fortngghtly Peper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and)Parliamentary Matters 


Review or THE Matt AND Hor TRADES, AND WINE AND SPIRIT TRADE 
e RECORD 


The Organ of the Country Brewers 


“The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests 

Subscription, 16s 6d per annum, post free, dating from any quarter-day 
Single copies ıs ea@h Registered for transmission abroad 


e Offices—s, Regd Court, Walbrook, London, E C 
WANTED —: NATURE,” No. 56, with 


Index Apply Nature Office, 29, Bedford Street, Strand W C 
of 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & CO.S 


PALENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R S. NEWALL & CoO., 


139, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON-TYNE 
SECOND EDITION, 
j GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74. POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C. 


o. TISLEY & c, 


S. 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES, 


With Fixed Shits 30/- each 
With Adjustable Shits 40/- 55 
Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Eso, FR GS, F.R Met S., 
Member of Council of Meteorological Soctety 


BoscoBEL GARDENS, N W , September 19, 1883 
“*T HAVE been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose ın a most 
satisfactory manner ^ 


To S8. C TISLEY & Co, 


172, BROMPTON RoAD, S W. 


PROFESSORS of BIOLOGY supplied with 
s Specimena ADE WILTON, Northfield Villas, Leeds 


SUBSCRIPTIONS to “ NATURE” 
s d 





J 








Yearly . 28 o 
Half-yearly . 14 6 
Quarterly us oe 7 6 


To the United States, the Continent, and all places 
within the Postal Union — 


s d 
Yearly 30 6 
Half-yearly 15 6 
Quarterly 8 o 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s 6d gd per Line after 
a 


s @ 
One-Eighth Page, or Quarte: Column . 018 6 
Quarter Page or Half a Column . I 15 O 
Half a Page, or a Column . 3 50 
Whole Page > 9 6,0 

Post Office Orders payable to MACMILLAN & C , 
OFFICE 29, BEDFORD STREET, STRAND, W.C è 
® ë a 
e 









d NATURE o "Marah 6, 1884 
WALL PAPERS FREE FROM ARSENIXS: 
hiwi WILLIAM WOOLLAMS & CO., Manafacturing Paper’ Stainers, 
i I" H ARE THE ORIGINAL MAKEES OF * 
B ARTISTIC WALL PAPERS, Guaranteed Frap fgom Arsenie. e +" 





LU DASS 





Sole Address—xro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be ovtained of all Decorators 
Award of Ment, International Medical and Sanitary Congress 


Special Prze Medal, Sangey Institute ~@ ° 
Silver Medal, National Wealth Sdtiety, 1883 





aAA R VEY 


[By Appointment to the Royal Institutzon of Grea? Britain, ] 


$e. O 
AND PEAK, ` 


SUCCESSORS TO W. LADD & CC, 


SCIENTIFIC 


INSTRUMENT 


e . 
MANUFACTURERS, . 


BEAK STREET, REGENT STREET, LONDON, V. 


MRS SPOTTISWOODE’S POCKET POLARIZING *'SET, z 


e 
e, 5 


Nicol and other Prisms, Makers*of,Maxwell’s Dyr.amical andeCol6ur Tops ; 
RAIN-BAND SPECTROSCOPES, DICHKOSCOPES, &¢ 7 ° 
e 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. . £ 





SCIENTIFIC 


The following 1s a list of the Portraits that have 


MICHAEL FARADAY 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN 

JOHN TYNDALL 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD 
SIR WILLIAM THOMSON 


Proof impressions of these, 
the Set of 22 Portraits in a 


Handsome 


WORTHIES. 


appeared in the above Series. 


HERMANN L F HELMHOLTZ, 
SIR JOSEPH DALTON HOOKERe 


WILLIAM HARVEY. = 
SIR GEORGE B AIRY. M ° 

J LOUIS R. AGASSIZ , ie 
JEAN BAPTISTE ANDRE DUMAS : 


RICHARD OWEN. 
JAMES CLERK MAXWELL è ° 
JAMES PRESCOTT JOULE 

WILLIAM SPOTTISWOODE. 
ARTHUR CAYPEY 


e 
printed on India paper, may be had feom the Publishers, price 5s. each, or 
Portfolio for £5 =5s od carriage paid. ° 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Cheques and P O.O's payable to MACMILLAN & CO, 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 





NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be  MAGNETISED,”’ constructed at 
the recommendation of W CROOKES, ESQ , F R S , and as exhibited at the 
Electrical Exhibition, Paris 

E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 


Only Addresses —6z, Strand, and 34, Royal Exchange, London 
N B —Watches can be converted to this plan 


FRY’: S GOLD MEDAL, 
COCOA EXHIBITION. 


In Packets and Tins Pure 
Cocoa only, with the super- 
fluous oil extracted 
“ If properly prepared, there 1s no nicer 
or more wholesome preparation of 
cocoa.''—Foeod, Water, and Air, 


S a as EXTRACT 


J S FRY & SONS, Bristol and London 
t tye TEn 


HOLLOWAYS OINTMENT Mese 
FELIS: Lie REMEDY 

For BAD BREASTS, OLD WOUNDS, and &ORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and ail Skin Diseases 1t 1s unequalled, 


te. With numerous Illustrations, Crown 8vo, ss 6d 


POLARISATION OF LIGHT By W 


Mer mr LL D, late President of the Royal Saciety, &c 
* New Edition (Nature Series 


MACMILLAN & CO LONDON 

















64, CORNHILL 
RERILS ABOUND ON,EVERY SIDE! 
THE 


Railway Passengers’ Assuramee Company 
INSURES AGAINST 
ACC DENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, 
AND PAYS YEARLY 
THE LARGEST AMOUNT OF COMPENSATION 
Of ary Accidental Assurance Company 
Cha rman—HARVIE M FARQUHAR, Esq 
Apply to the Clerl s at the Railway Stations, the Local Agents, or * 
West-Enp Orrick —8, GRAwD HOTEL BurLpifis, CHARING CROSS, 
or at the i 
Head Office —64, CORNHILL,RLONDON, EC 
WILLIAM J VIAN, Secretgry 


a eS OOo 
BEST BLACK INK KNOWN, 
DRAPERS INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EV€R PRODUCED 
Writing becomes a pleasure when this Ink 1s used It has been adopted 
by the principal Banks Public Offices, and Railway Companies throughout 

Irelard . 
Jt writes almostinstantly Full Black | Flows easily from the Pen 
Does not corrode Steel Pens Blottmg-paper may be applied at the 
Iscleanly to use, and not hableto Blot moment of writing 
Can be obtained in London, through Messrs Barciay & Sons, Farring- 
don Street, W Epwarps, Old Change »F Nzawsuf & Sons, Newgate 
Street, J Austin & Co, Duke Street, Livergool , and to be had all 
Stationers ° 
BEWLEY & DRAPER STamited), Dubhn . 
. 


ye 
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IR JOSHUA REYNOLDS.—An Article by J COMYNS CARR, with Engravings after 
amportant Pictures by SIR JOSHUA REYNOLDS, appears ın “The English Illustrated 
*Magazing”*for Marth " 


ILLIAM MORRIS—A Poem by MR WILLIAM MORRIS, Author of “THE EARTHLY 


€ - e PARADISE,” Sc, appears im “The English Illustrated Magazine” for March 


e. 
THE’ NEW Six PENNY MAGAZINE. 
- @ NOW READY, No VI, MARCH. 


6 
. r » 
: Whe English Flustrated Magazine. 
, GEES ene Ue 7 SOME OPINIONS OF THE PRESS 
du ECT ^ ** As 1egaids value fo. money tjus 1$agazine 1s unique." — World 
he ;€nGLIS H “A flood of good things ”—Xous nal of Education. 
SELUSTRATED ‘It is unquestionably the best sixpenny periodical published The illustiations aie exceed- 
erem. fngly good ”—Globe 
-IANG ZINES ca 


See eae ** A wonderful sixpennyworth ”-—S¢ Fames’s Gazette 





oh 


“Itis undoubtedly the best of sixpenny illustrated magazines ’— Atheneum 


“ Yt forks an epoch ın the history of periodicals It offers to the million a combination of 
the best in ait and literature "—ournal of Education 


** An admirable sixpennyworth ”—Pall Mall Gazette 


Single Numbers, Price Sixpence, by Post, Eightpence 
Yearly Subscription, Post-free, 7s 6d. 





°. CONTENTS FOR MARCH, 1884 


IL “MRS HARTLEY, WITH HER CHILD AS A YOUTHFUL BACCHANAL” 
Engraved by O LACOWR from the Picture by SIR JOSHUA REYNOLDS in the possession 


of EARL NORTHBROOK . ; Frontispiece 
r IL MEETING IN WINTER, A Poem k ; ; . William Morris 
III SIR JOSHUA REYNOLDS , : ©... J. Comyns Carr 


Ilustrations Crossing the Brook Engraved by CHARLES DE KELLENBACH—The Hon Miss Fiances Harris, 

with a Dog Engraved by E GascorNE—Margaret Georgiana, Countess Spencer, and Georgiana Spencer, her 

$5 Daughter „Engraved by O LAcouR—Felma Engraved by J D. Cooper—Georgiana, Duchess of Devonshire, and 
her Child, Georgiana Dorothy, afterwards Couftess of Carlisle Engraved by J D COOPER. 


IV AN SNSENTIMENTAL JOURNEY THROUGH CORNWALL 
m (to be continued) The Author of “John Halifax, Gentleman” 


Justi ations by C NAPIER Hemy The Cornish Coast, from Ynys Head to Beast Point Engraved by J D 
CoorER—Poltesco* Engraved by E GascoiNE—Cadgwith Cove Engraved by BALEcz IsrvÁN—The Devil's 
Frymg-Pan, near Cadgwith Engraved by W M R Quicx—The Fisherman's Daughter Engraved by BALECZ 
IstvAN—Steam Seme Boats Going Out Engraved by E ScuLapitz—Hauling m the Boats, Evening Engraved 
by R PATERSON 


V SHAKSPEARE IN THE MIDDLE TEMPLE . ; Rev. Alfred Anger 


Lllystrations by C O Murray Fneze of Carved Wood Work in the Middle Temple Hall Engiaved by E 

. GascoInE—Entrance to the Middle Temple Hall Engraved by W and J R CuEsHIRE—The Middle Temple 
Hall from Fountain Court, Engiaved by O jAunvra—Muddle Temple Lane Engraved by W and J R 
CHESHIRE—Gateway into Serjeant's Inn Engraved by J A QuaAxTLEY— The Porch of the Temple Church 


e Engiaved by E STANKOWSKI—In King’s Bench Walk; Engraved by J A QuaRTLEY—Interior of the Middle 
Temple Hall Engraved by E GAsCOINE 
e VI. JULIA (concluson) , :; Walter Besant 


VII *FABLES FROM /ESOP—THE KID AND THE WOLF 
: Translated by Alfred Caldecott, MA 


hd «llusi alons by RANDOLPH CALDECOTT The Fable—The Application Engraved by J D COOPER 


VII THE ARMOURER'S PRENTICES Chapters XII, XIII, XIV. 5 
(to be continued) . . . . Charlotte M Yonge 


ORNAMENTS? INITIAL LETTERS, &c —Ornamental Fiteze, designed by HANs SEBALD BEHAM (1500-1550) tal 
9 Letter, GermageSchool, 1518 Ornamental Frieze, designed by HEYWOOD SUMNER Initial Letter, d@igned bw Louis 


M MATTHES Ornamental Fri@ze, designed by HEYWooD SUMNER = Initial Letter, French School, 1552 * oe, 
E MACMILLAN & CO, LONDON ; 
es e a 
e 
. 
*- e 
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. FLETCBERS - 
PATERT'JNDANDESOENT ^ 

ASBESTOS GAS. FIRES: 


` 
































PRICES, 16s. to g? * 


MANY DIFFERENT PATTERNS e 
IN SOCK 
. 
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,e e, ^ 
e. e 

















e. 

The simplest and fest criticasm on these 
fires 15 the fact that the tofal posstble output 
during 1883,has been sold without adver- 
tissng The extension of works ıs now 
complete, and we are prepared for greatly 
increased deliveries without delay. 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, HeatMig and Ck- 
ing, price 27, post free — Gomplete Illus- 
trated List of Laboratory Apparatyg, price 
2d , post free. — $ 

Out of eleven different Incandescent fires 
tested at the Stockport Exhibftion, my As- 
bestos Fire gave eix times the duty of the 
worst, and 5d per cent above tye average of 
the yhole The Highest Afvard in this class 
was obtained. A 




























































































FLETCHERS PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR BATHS. 


This adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter So perfect 1s this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount wil do double the duty, as compared 
with :he average of the best water-heaters known, whilst the 
sost of the Apparatus is less than half that of the cheapest 
of the older forms having the same power The Heater 1s 
well and substantially made of strong copper plate, tinned 
inside, all joints being seamed and riveted, the smallest size, 
Price 50s., having a cylinder 10 inches diameter, will supply 
14 gallon per minute, heated from 60? to 95°, sufficient to obtain 
a warm bath 1n 20 minutes, or with night pressure of gas, in 
under 15 minutes The large size, Price 90s,, has double the 
power 













































































































































































FLETCHERS PATENT RADIAL BURNERS. 


A NUMBER OF NEW PATTERNS ARE IN HAND 





Illustrated Listeof Gas-Heating and Labour-Saving Appa- 
ratus (Dofhestic), Price 2d, post free 

Illustrated List of Gas Apparatus for Workshop and Labora- 
toryeblse, 24 , post free. 





. 
* e. E e "P e 
e 
ui TEOS. FLETCHER,;, . 
OFFICES—THYNNE STREET. WorKs—MUSEUM STREET, WARRINGTON 





Printed by R Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill Queen Victo-1a Street, in the City of London, ang published by 
MACMILLAN AND Co, at the Office, 29 and 3o, Bedford Street, Covent Garden —Tuugspav, March 6 P 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































** To the solid ground 
Of Nature trusts the mind which builds Jor aye "— WORDSWORTH 








THURSDAY, MARCH 13, 1884 [PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office] 


(All Rights are Reserved 





ELD GLASS. | GRACES NEW DIRECT VISION 


HE “SCORER” FI 


p777/ 


Caw, sw 


y 


e 
As represented by Engraving, 


able for any C. Zunage, 
4s UNRIVALLED for Value 


Pete za Sine Case, 35/ 
best Dull Leather" 





JAMES BROWN, 


76, st. Vincent Street, Glasgow 





Detailed Price Lists of Field Glasses, Magic Lanterns, &¢ , on 


PIN SL WEBDBR’S 





PLATE 
CUTLERY 


COMPLETELY 


All Sizes in S tock, 


DETAILED LIST 


‘MANSION HOUSE BUILDINGS, CITY, 


MA NUFACTOR@%®-The Royal Plate and Cutlery Works, SHEFFIELD 


SPECTROSCOPE. 















































Mr JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectium, and show the Rain-Band as Separate Lines , rt 
1s provided with a fine motion focusing arrangement, and it 1s 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used 


Price in Morocco Leather Case, £3 8s. 6d. 


JOHN BROWNING, 
Opiscal and Physical Instrument Maker to H.M Government 
63, STRAND, LONDON, Wc 


STANDARD METEOROLOGICAL INSTRUMENTS 





NEGRETTI 


ZAM BRA’S 


Sunshine Recorder. 


With Adjustments for any 
Latitude 


PRICE £12 12s od 


A Supply of Divided Papers, for 
One Year's Use, 


eft I28 od 


























——— 
Must ated Price Lists Post 
Fee 


NEGRETTI & ZAMBRA, > 
Opticians and Scientific InstrumeAt Mahess , 


To Hex MAJESTY THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHIISI, & 122, REGENT e TREET, LONDON 
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LIVING SPECIMENS FOR <THE MICRQSOOPE. , 


GOLD MEDAL awarded at the FISHERIESSEXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribes Synedra pilchella, or Aptho e * 
physa vegetans, with drawingeand@description He has &iso sen™out 
Noteus quadricornis, Asplanchna pnodonta, Stephanoceros Eichornu, Flos- 
cularia cornuta, Volvoa globator, gerzguating Vaucheria, &c 


Weekly Announcements will be mai®in this plac 9r Organisms T B 
is supplying » . $ 
Specimen Tube, One Shifling, posté ree» 
Twenty-six Tubes ın course of Siz Months. id alias sbi of 5x 1s, 
or Twelve Tubes for 10s 6a » . 
Portfolio of Drawings, Ten Parts, 1s each 


e- J 
SKELETON OF PROG carefgly pre- 
pared, 4s , post free e. e P 

É WADE WILTON, Northfield Villas, Leeds 


MINERALOGY ANJ*GEOLOGY. 


The following New Minerals have just arrıved DEQRRICHUYE? 
FRIGIDITE, PITTKOIT, also Goop B ABRANSITE STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEIVE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRARGYRITE &c* &c e 


VERY FINE *SHERRY-COLOURED" T@PAZES *, 
A Large Series of ROCKS, also MICROSCOPIE SECTIONS gf the 
. 


same 
Lists on Application Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 


SAMUEL HENSON, 


277, STRAND, “ONDON» 
Opposite Norfolk Street 
-——K-. — —— 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXP NTATION 
The Largest Stock and Greatest Variety in London ° 
New Lists Now Ready 

Collections ard S ngle Specimens All Examples are wgll and carefully 
authenticated e 

Specralty —Large and _carefully-cut Rock Sections from well authenti- 
cated Specimens Prof James Geikie says ‘These are the largest and 
best-cut sections made by any one in England ” 

A 


MES R GREGe RY, 


SCeologist and Mineralogist, 
88, CHARLOTTE STKEET, FITZROY SQUARE, LONDON > 


MINERAL CABINET FOR SALE., * 


A handsome, Well-made, Ohve-wood CABINET of 62 Drawers in five 
tiers, the three centre tiers of 14 drawers each, each drawer Measuring 
20 X 17 X 21n deep the two side tiers of 10 drawers each, each drawer 
measuring 20 X 14 X 31n deep, the whole inclosed by five panelled doors, 
locks, &c , admirably adapted for Minerals, Fossils, Shel s, &c For Price, 
Particulars, and to view, apply to " i 


e JAMES R GRE€ORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, W 


i—————— ———— 
MR. RICHARD ANDERSON, F.C.S., 


AUTHOR OF . 


"LIGHTNING CONDUCTORS 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION," 


Makes a Specialty of Testing the Efficient Action of Lightning Conductors, 
and of giving Adiice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings 


* LEADENHALL HOUSE, 101, LEADENHALL STREET, E C 


SCIENTIFIC ART. . 
DIAGRAMS FOR SCIENTIFIC" LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects 
Comrissions Addressed to 


MR W S DUNCAN, SCIENTIFIC ARTIST, 
(Care of Mr D Bocur), 
3, ST MARTIN'S PLACE, TRAFALGAR SQUARR WC 
omoes 


NOTICE OF REMOVAL. 


THOMAS D .RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Mmera- 
logical, and Microscopical Specimens to more corf¥enient Premises at 
78, NEWGATE STREET, near the New'Genergl Post Office Addre$— 


THOMAG D RUSSELL, 
78, NEWGATE STREET? LONDON, E C. 


e P e ^ 





MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Microscopy 
Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N 


ROYAL AGRICULTURAL SOCIETY 


OF ENGLAND 


AGRICULTURAL E_UCATION 
The Examination of Candidates for the Society’s Senior Prizes and 
Certificates will take place in the week commencing TUESDAY, May 13, 
4 1884 
Copies of the Regulations and of the Form of Entry (which 1s required to 
be sent in by April 1, 1884) may be had on appacation to M 
H M JENKINS, Secretary 





















12, Hanover Square, London, W 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


The CHAIR of MATHEMATICS and PHYSICS will shortly be Pacat 
ın consequence of the Resignation of Prof GARNETT 

Salary £400 per annum, with a portion of the Fees 

Aprlications and ‘Lestimonials to be sent to me on or before March 25 

Further ParticuJars and Conditions will be sent on Applicat on to the 


Honorary Secretary, 
SAM GEO JOHNSON, 
March, 1884 Town Clerk, Nottingham 


MEMORY 


The LOISETTIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 
instantaneous art of never forgetting, uses none of the “ Iocahities,’’ “ keys," 
“pegs? “links,”’ or *' associations ’ of mnemonics Prospectus post free 
gu opinions, from actual study of the system, of MR RICHARD A 

ROCTOR, DR ANDREW WILSON, and others Any book 
learned in one reading Day and Evening Classes in ‘Never Forgetting,” 
and for Cure of * Mind-Wandenng" Taught thoroughly by Post —Pro- 
fessor LOISETTE, 37, New Oxford Street (opposite Mudie's Library) 


EE 


TO BE LET ON LEASE.—A Small House 


in the best part of SI JOHN'S WOOD, near LORD'S CRICKET 

ROUND Contas on poe io four reception rooms, one of 
which was built for and has been used as a studio , kitchen and offices 
On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water Servant’s staircase The house 1s in excellent repair, and the 
drainage has been put in order under the superintendence of a Sanitary 
Engmeer Rent {x25 No premium Fittings and Fixtures to be 
taken For Cards to view apply to Mr MILLAR, 8, Wellingtcn Road, 
St John's Wood, and 14, Grafton Street, Bond Street 


BINOCULAR MICROSCOPE, CROUCH'S 


“Premier” Mechanical Stage and Substage, with powers ] inch and 
1 inch, as advertised by Crouch for 417 175*o4 , quite new and perfect, 
will accept £14 10s od —Mr Hurr, 41A, Mosley Street, Manchester 


OPTICIANS and SCIENTIFIC INSTRU- 


MENT MAKERS —A Gentleman with Capital, corversant with French 
and German, wishes to enter an established business —Address G W, 
care of Davies & Co , Advertising Agents, Finch Lane, Cornhill 


VALUABLE BOOKS—CHEAP!! 
AU Latest EDITIONS, Cloth, New, and Carriage pard 
Brande and Cox’s Dictionary of Science, Literature, and Art, 3 vols , 
335—41 
Watts’s Dictionary of Chemistry, with ALL the Supplements Merde eye 
vols , £15 2s —£8 8 
Rawhlhnson's (G ) History of Ancient Egypt, In, 2 vols, [m bc 


Thne’s History of Rome, by Sir G Cox, 5 vols por. dur ge 


Apply direct to WM. F CLAY, Bookseller, 2, Tevtor PLACE, EDINBURGH 


To CLERGYMEN, EXECUTORS, &c— 


Mr DICKINSON, of 89, Farmngdon Street, London, begs to mtımat 
that he PURCHASES, "at the highest marketable alie for IM: 
MEDIATE CASH, not only complete LIBRARIES but also Small 
Collections of second-hand Books and MSS , either in Town or Country 


N.B—Travelling expenses only charged when the books are not 
purchased s 


THE REV, W. S GREEN, havıng com- 
pleted hus Collectfín of Lantern Slides illustrative of the Physical 
Featur and Scenes of Travel in the New Zealand Alps, 1s in a 


position to enter into a few Engagements for Lectures — Address, 
Carrigaline, Co Cork d 


—e —————————————— 

HOME TUITION, LONDON &SUBURBS 

e TUDENSS desiring Instruction m Mathematics attended at their 
own houses by a High Wrangler, M A. Trin. Coll , on very reasonable 
terms — X , 5o, Comngham Road, Shepherd’s Bush, W 
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© ` * Sales "bp Auction. 








. IMRQRTANT SALE OF LEPIDOPTERA, &c 
“MR. J.C STEVENS has received Instruc- 


tions to offer for Sale by Auction, at his Great Rooms, 38, King Street, 
Covent- Garde on THURSDAY and FRIDAY, March 20 and 27, at 
half-past 12 prectsely each df the first por ion of the valuable and 
extensive Colle®zon of Lepidoptera and other Insects, formed regard- 
€ dess of expense, by the late Parrp He Harr Esq, FRCS, 
inclffding Me aque Britih Specimen of Wyssza lapponaria, and most 
of the rarer Sgecies o8 British Macro- and Macro-Lepidoptera, also a 
largesnumber of exceSdingly fine varieties and local forms, together with 
the Library of Books, &c 
On view the Day prior and Mornings of Sale, and Catalogues had 


: $ NATURAL HISTORY SPECIMENS 
* MR J. C, STEVENS will Sell by Auction, 


at his Great Rooms, 3& King Street, Covent Garden, on MONDAY, 
Maréh 17, at half-past precisely the Collectio» of Minerals and 
^ — eIésects formed by C P GrovNg, Esq —Fossils, Corals, and Dried Fish 
from the *Mauntius- Bird and Animal Skins from Madagascar, in- 
cluding some fine Spgcimgpris @ the Aye Aye—Cases of Stuffed B rds— 
several finesHeads of the Scotch Deer with Antlers—good Cabinets, 





* Books, &c 5 
On view from xo tog the Saturday prior and Morning of Sale, and 
e E =< Catalogueg had 








STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
* CATALOGUE POST FREE 


s 2 In the Press 


CHARACTERISTIC BRITISH FOSSILS. 
5 - POST FREE, 6g 
N B —As only a limited number of Copies will be issued orders should be 
sent on atence tg avoid disappointment 


THOMAS J DOWNING, 


38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 
inca DL votum. Meurs 


DIAMONDS IN MATRIX. 

R C NOCKOLD, Diamond and Oriental StonefCutter and Dealer, has 
o8 sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 

Ir 

FRITH STREET SOHO, W 


HOW & CO'S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIÉ GRAVITY BALANCE FOR ROCKSe 
AND MINERALS 


HOW & CO POCKET MICROSCOPE LAMP, 8s 62 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syemites, Diorites, Gabbros, Dolentes, Basalts, Tachylites, Trachytes, 
Andesites, Porphyntes, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
Stones, &c , price 1s 6a each 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 
LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literatures 
Science, Art, Varieties, Notes Price 22, through Booksellers, and at 
» the Railway Bookstalls Office, 44r, Strand, W C 


LA SEMAINE FRANCAISE. Journal Frangais pour 
l’Angketerre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 232 , en timbres poste Abonne- 
ment franco par la poste—un an, ros roZ , six mois, 5s sd Prix 2d 
chez tous les libraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441 Strand, Londres, W C : 

LA SEMAINE FRANCAISE —*‘La Semaine Fran- 

e aise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of,confining their reading to one particular Gallic print 
It certa@ly merits success "—Grephic 

LA SEMAINE FRANCAISE —“The numbers before 
us are fud of gogod things It will be far better for most than any 
one of the best papers published 1n Paris itself We are much pleased 
with the character of it, and believe ıt will be highly valued in all those 
many households where French 1s cultivated The printing 1s very well 
done ”—Queen 
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TERMS or SUBSCRIPTION — s d 
Three Mons 2 9 
e Sx 5s B . 5 5 
Twelve ,, Lad ^ IO IO 
. POO paygableto A Cristix 
Pubhshmg Office, 441, Strand, W C. 
e,* 
e 
a e 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G BARRETT, J W Dovatas, R McLacutan, FRE, 
E C Ryg, FZS, E Saunpers, FLS,andH T STAINTON, E RS 

This Maganne, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles | 

Subsenptton—Six Shillings per Volume, post free 
mence with the June number in each year 

Vols Y to VÍ (strongly bound in cloth) may be obtained by purchasers ot 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 7s each 

London JOHN VAN VOORST, r, Paternoster Row 
d. B—Communtcations &c , should be sent to the Editors at the above 
address 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contams Reports of allthe principal British 
and Ish Markets of the week 
Thespecial attention of Land Agents 1s directed tothe AGRICULTURIST 
a one of. the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressmg themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price3@ By post 3àZ Annual Subscription, payable tn advance, 145 
ee LLL High St , Edinburgh , and 145, Queen Victoria St London, 


The volumes com- 





Money Orders payable to Charles Anderson, Jun , Edinburgh 


THE “HANSA” 


Published since 1864 ın Hamburg, ıs the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect Every second Sunday one 
Number in 4to at least, frequent Supplements and drawings Subscnpt.on 
at any time , preceding numbers of the year furnished subsequently Price 
125 fortwelve months Advertisements 4@ a line widely spread by this 
paper, considerable abatement for 3, 6, r2 months’ msertion Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited by 
W v Freepen M R , Hamburg, Alexander treet, 8 


L'ÉLECTRICITÉ: 


Chaque Samedi, 16 pages, grand 1n 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrés de l'électricité, 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 


A BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MÉRITÉNS, D MONNIER, D NAPOLI, 
Subscription Yearly, 20s , Six Months, 10s. 

Agency for England and Colonies— 

LE FEVRE AND CO,, ENGINEERS, 


26, BUDGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


THE BREWERS’ GUARDIAN; 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 


Review or THE MALT AND Hor TRADES, AND WINE AND SPIRIT TRADE 
RECORD 
The Organ of the Country Brewers 
*“‘ The Brewers” Guardian ’’ 15 published on the evenings of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests 
Subscription, 16s 6d per annum, post free, dating from any quarter-day 
Singlecopies ıs each Registered for transmission abroad 


Offices—s, Bond Court, Walbrook, Lordon, E C 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series * Edited by J E HanriNG, FL S, FZS ; Member of tha 
British Ornithologists’ Union , contains~= 

Onginal Articles by well known naturalists in ery branch of zoology, 
habits of animals , arrival and departure of migros birds , occurrence of 
rare birds, distribution and migration of British fresh-water sh, new or 
rare marine fish, Joga! aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natur: tory 
Reports of the Linnean, Zoological, and Entomological Gocieties Reviews 
of natural history books Occasional translations fro foreign afblogical 
journals of important and interesting articles in vanous brfhches of ‘Sidon 

ere are occasional woodcuts 

JOHN YAN VOORST, 1, Paternoster Row 














clvi 





NATURE 


| E 


[March 53, 1884 








CARAT GOLD. 


BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 





MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 
Tur INTRODUCER OF 18-CARAT GOLD JEWELLERY, 
BOND STREET, W. 
LONDON, CEYLON, JAPAN. PEARLS. , 


DIAMONDS. ` 

e f 
‘e CATSEXES. 

RUBIES.« > 











PHILOSOPHICAL CLASSICS FOR ENGLISH READERS 
This Day ts Published 


LEIBNIZ By John Theodore Merz 


With Portrait Crown 87o Price 3s 547 


The Volumes published of this Serves are— 

i Duscartes, by Prof Mahaffy, Dublin 3 ByurLER, by the Rev 
W Lucas Collins MA 93 BEKELE, hy Prof Fraser, Edirburgh 
4 FicHTE by Prof Adamson, Owens College, Manchester 5 Kawr, by 
Prof Wallace, Oxford 6 Hamizron, by Prof Veitch, Glasgow 7 HEGEL, 
by Prof Edward Caud, Glasgow 


WILLIAM BLACKWOOD & SONS, Edinburgh and London 





Fifth Edition, 6th Thousand 


HERBERT SPENCER'3 FIRST 
PRINCIPLES. 


LFifth Edition, 6th Thousand — Containing an Appendix 810, Cloth 16s 
A detailed list of Mr Sprencer’s Works may be tad on application 


WILLIAMS & NORGATE, s Henr etta Street, Co ent Garden, 
London, and 20, South Frederick Street, Edinburgh 





Now Ready Prce £1 With numerous Woodcuts, four Plates, and _ 


'ortrait 
THE SCIENTIFIC PAPERS OF 
J P JOULE, DCL, F R.S. 
Volume I Published by the Physical Society of London 
TAYLOR & FRANCIS, Red Lion Court, Fleet Street, E C 


Members who have paid their Subscrpttons for the current year are 
entitled to this publicat on 


PHYSICAL GEOLOGY FOR STUDENTS , 


AND GENERAL READERS By.A H GREEN, MA,FCGS, 
Professor of Geology in the Yorkshire College of Science, Leeds 
With Illustrations from the Author'sown Drawings Third and Enlarged 
Edition 8vo ars 


RIVINGTONS Waterloo Place, Pall Mall, London 


GHURGHILL’S TECHNOLOGICAL HANDBOOKS. 


Edited by JOHN GARDNER, FIC, FCS 


Assisted by Experts having Practical Knowledge of the various subjects 
treated 


BREWING, DISTILLING, AND WINE 
MANUFACTURE With Engraving Crown 8.0 6s bos " 
[Now ready 


BLEACHING, DYEING, AND CALICO 
PRINTING With Engravings Crown 8yo ss (Now ready 
*,* Other Works in preparation 
J &A CHURCHILL, 11, New Burlington Street 








On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST. 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOU) 
Edited by Jonn T CARRINGTON 


With the Assistance of 
FREDERICK BOND, Pes Joun A Power, M D 
EDWARD 4 FircuH, S J Jenner Wi FL S 
F BucHANAN WHITE M D 


Contains Articles by well-known Entomologists on all Branches of the 
E pe Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, e Histories, occurrence of Rarities, &c , there are Monthly 
Lists of QQuplicates gnd Desiderata 

Nunergus Woongur ILLUSTRATIONS, to the printing of which especía! 
atténtión is given, and occasional LirrHoGRAPHED and Curowo-LiTH? 
GRAPHED PLATES 


$ SIMPKIN MARSHALL & CO , Stationers’ Hall Court 


; r] 
THE SCIENTIFIC RESULTS OF J E VOYAGE 


* CHALLENG 
Now ready, Zoology, Vol VIII with many Illustrations in Lithography and 
- Chromolthogiaphy, m Royal 4to, Bice gos Cloth 


REPORT on the SCIENTIFIC RESULTS 


ofthe VOYAGE cf H MS “CHALLENGER” durig the YEARS 
1873 6, under the Command of Capt € Sp Nares, RN, FR S, and 
Capt F T Thomson, RN Prepared under the superintendence of 
the late Sir C W ‘Inouson FRS, and ngw of Joyn Musnáv, 
F RSE, ore of the Naturalists of the Expedyion e 


e 
*.* This Volume mav also be hd in Three separate Parts, XXIM to 
XXV of the enure Work, as below — 


XXIII Report on the Copepoda, by Dr Gzorge STEWARDSON BRADY, 
FR Price 245 
XXIV Report on the Calcarea, by Dr N Por£Jasrr, of the University 
of Odessa Price 6s 
XXV Report on the Cir ripedia—Systematıc Part,by Dr P P C HoEx, 
Price ros - 


e 
Printed for H M Stationery Office Published by Order of H M Govern- 
ment Sold by Lorgmans & Co, John Murray, Macmillan & Co, 
Simpkin & Co, Trubner & Co, E Stanford, jJ D Potter, and Kegan 
Paul & Co London 4 &C Black, and Douglas & Foul rgh, 
and by A Thom & Co and Hodges, Figgis, & Co, Duhen è 


OF HM& 


Just published, with 4 Maps, Royal 8vo, pricegrs e 


DIARY of a MAGNETI@ SURVEY of the 
NORI H-WESTERN TERRITORIES of CANADA m 1842 1844 
By Lieut T H LEFROY, KA, now General Sud H LEFROY 
FRS,CB,KCMG . 

“ A work of great vae and importance, every one who desires to under 
stand the data of the compl cated problem of terrestrial magnetism shoudd 
master the evidence gathe-ed together in this important centributton to the 
work of magnetic survey ’ —Knowledge 

* Lendon LONGMANS & CO s 





Now Reacy, Cheaper Edition, 4to, 35 6d 
HALF-HOURS WITH THE STARS. 


A Plain and Easy Guide to the Knowledge of the Constel'ations showing 
in Bwelve Maps the pos tien of the principal @tar Groups night after night 
throughout the year, with Introduction and a separate Expianatibn of each 
Map 
TRUE FOR EVERY YEAR 
By RICHARD A PROCTOR, BA, FRAS, 
Author of ‘‘ Half-Hours with the Telescope ” 
London W H ALLEN & CO, 13, Waterloo Place 





Just Published, Price One Shilling 


The RAINBAND. How to Observe it, and 


*  Whatto Expect from it. By HUGH ROBERT MILL, B Sc, FCS 
With Numerous Illustrat ons, and a full description of the method of 
Ratn-predicting by means of the Rainband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscopes 

Contents —Introduction—H ow to see the Rainband— What the eRainband 
is—How to use the Rairnband—Graphical Representation of Observations— 

Results of Rainband Predicung 

uM be had from the Publisher, ADAM HILGER, 204, Stanhope Street 

. 





MINERALS AND STONE 
IMPLEMENTS . 


Mr BRYCE-WRIGHT begs to callghe attention offhis Clits and the 
Public to his large series of e 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Minerals, Fos-ils, and Rocks from Zr upwards 
N B —These Collectrons obtained the Prize Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY,DESCRIPTION. 


BRYCE-WRIGHY, " e. 
Mineralogist and Expert tat Precrous Stones, e. 
204 REGENT STREET, LONDON, W 
S 
. 
i a 
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. SUBSCRIPTIONS to * NATURE” 
ð s d 


Yearly, » 28 o 
Se. o Ha]f-yearly bd 14 6 
. Quarterly. t o 7 6 


To the. Unitgd States, tffe Continent, and all places 
within the Postg! Union -2° 


@e . e s d 
PY cay o e 30 6 
Half-yerly @ 15 6 
*Quawterly 8 o 


CHARGES for ADYERTISEMENTS 


e Three Lines in Colugn 2s 62 94 per I ine after 
4 


s d 

One-Exghth Page, or Quarter Column o 18 6 
Qug.tes Page or Hala Colu:n IIS O 

* » alf a Page, ora Colfnn 3 5 0 
Whole Page € 6 6 o 


* 
Post Offíce, Order? payable to MACMILLAN & CO 
OFFICE 20e BEDFORD STREET, STRAND, W.C 


Binary. of Societies 


LONDON 


THURSDAY, MARCH 13 
Roya SociETY, at 4 30 —Researches on Spectrum Photography in Rela- 
tion to New Methods of Quantitative Chemical Ana ysis, No 2 Prof 
W N Hartley,—On the Mean Diurnal Variatior of Declination, from 
Jdourly ObserMitions at Fort Rae Capt H P Dawson, RA — Notes on 
the Microscopic Structure of soine Rocks from the Andes of Ecuador, col- 
M qe bye Whfmper, No 2 Antisana Prof Bonney, F RS 
"\THRMATICAL SOCIETY, at 8 —On the Direct Application of the Principle 
of Le ton to Dynamical Analogues , Prof Larmor —On the Closed 
Funicular PolgGons belonging t? a System of Coplanar Forces having a 
“Single Resultant Prof M M. Hill —On the Square of Euler’s Series 
J W L Glaisher, F R S — Further Results from a Theory of Transfor- 
mation $f Ellgtic Functions J Griffiths 
SOCIETY or TELEGRAPH ENGXKEERS, at 8 —Notes on a Train Lighting 
Eapenment W H Massey e 
ROYAL ASTRONOMICAL SOCIETY, at8 » 
Lonvon INSTITIgr1ON, at 7 —Romanticism in Music Prof Pauer 
ROYAL INSTITUTIONS at 3 —The Older Electricity Prof Tyndall 


e FRIDAY, MARCH 14 

Rovar COLLEGE or SURGEONS, at 4 —Pnnopal Types of the Human 
Species Prof Flower 

QugxkETT MICROSCOPICAL CLUB, at 8 

KovALINSTITUTION,atg —Mesmerirsm J N Langleye 


d SATURDAY, MARCH 15 
ROYAL INSTITUTION, at 3 —Photographic Action Capt Abney 
MONDAY, Marcu 17 
ARISTOTELIAN SOCIETY, at 8 —Hume’s ‘Treatise of Human Nature," 
Part4 W R Brownep MA 
Victoria, ĪNSTITUTĘ, at 8 
TUESDAY, MARCH 18 
ZooroGicaL Socre@, at 8 30—On Dinornis (Part 25)  Contammg a 
Description of the Sternum of Dinornis elephantopus Sir Richard Owen, 
K C B —On the Diseases of Carnivorous Animals living in the Society’s 
Gardens J B Sutton —Exhibition and Description of a Skull of an 
Australian Sea-Lion (Otaria cinerea) J W Clark 
STATISTICAL SOCIETY, at 7 45 —The Recent Decline in the 
Rate, considered 1n connection with the Causes of Death 


staff, M A 
—Borneo B F Cobb 


Socmty or ARTs, at 8 
RovAL InsTiTuTIon, at 3 —Animal Heat Prof Gamgee 


WEDNESDAY, MARCH 19 e 

GzorocicAL Socizty, at 8 —On Rhytidosteus capensis, Owen, a Laby- 
* " nnthodont Reptile from the Trias of the Cape of Good Hope Prof Sir 
Richard Owen, K GB, F RS—On the Occurrence of Antelope Remains 

in Newer Pliocene Beds in Britain, with Description of a New Species, 
Gazella anglica E Tulley Newton —A Comparative and Critical Review 

of the Madreporaria of the White Lias of the Middle and Western Counties 

of England, and of those of the Conglomerate at the Base of the South 








English Death 
G B Long- 


Wales Lias Robeit F Tomes 

Socigrv or ARTS, at 8 —The Elephant ın Freedom and Captivity G P 
Sanderson e 
OYALSMETEOROLOGICAL Society, at 7 —Teermometers R H Scott 


THURSDAY, MARCH 20 

Roya Sixty, a 430 e 

Linnean SocizTY, at 8 —Kairs occurring on the Stamens in Plants Green- 
wood Pip —Closure of Cyclostomatous PBryoz4* A W Waters —Life- 
History Sf Æ citum belhdis C B Plowright —D1atomacez: from Island 
ofSocotra F Katton 

CHEMICAL SOCIETY, at 8 —Ballot for the Election of Fellows —Note on 
the Preparation of Marsh Gas Dr Gladstone, FRS, and Mr Tribe 

ROYAL INSTITUTION, at 3 —Lhe Older Electricity Prof Tyndall 


i FRIDAY, MARCH 21 
WYAL INSTITUTION, — Émerson Matthew Arnold 
ATURDAY, BaARCH 22 


*RovAr Boranic SOCIETY, at,3°45 
RovAL INSTITUTION, 4 3 ~Photggraphic Action Capt Abney 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the tıme of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size ıs the best 
of allapp! ances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping 
with unvarying success is the most 'rustworthy, 
the Cheapest Conductor ever offered to the Public 


R S. NEWALL & CO., 


130, STRAND, WC , 7% N EW QUAY, LIVERPOOL, 
68, ANDERSION QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON-TYNE. 
) SECOND EDITION, 
li GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED CLASSIFIED DESCRIPTIVE 
Demy 8vo 48opp Ilh strated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


in all parts of the world 
most Effective, and also 








bat | GRIFFIN AND SONS, 22, GARRICh STREET, 
LONDON, WC 
c. TISLEY & © 
` OPTICIANS, d 
172, BROMPTON ROAD, SW. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Shts 30/- each 
With Adjustable Slits 40]- » 
Copy of an Unsolicited Te estemonial from 


JOHN SANFORD DYASON, Eso , F R.G S , F.R Met S., 
Member of Council of Meteorological Society 
BoscosrL GARDENS, N W y September 19, 1883 

**I wave been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner "* 

To S. C TISLEY & Co., 


172, BROMPTON ROAD, SW 


16s per Ann, 20s Post Free 
DER NATURFORSCHER. 


Wochenblatt sur Verbreitung der Fortschritte in den 
aturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A. Weekly Periodical devoted to Natural Science s2 Nos, 16s Speci 
men Numbers may be had through anv Foreign Bookseller 1884 will com 
mence the XVIIth volume 
Berlin DUMMLER, 77, 





Charlottenstrasse, S W , and all Booksellers 





On the zst ot every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James BRITTEN, FL S, British Museum 
Contents —Onginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botamcal News — 


Proceedings of Societies 
Price ıs sa Subscription for One Year, payable in advance, 125 


London WEST, NEWMAN, & CO, 54, Hatton Garden, EC 





THIS 
MEDICINE 
for all Disorders of the LIVER, STOMACH 


A Great PURIFIER ofthe BLOOD, a 
System, in cases of WEQRNESS 





Is a Certain Cure 
AND BOWELS. 
Powerful Invigorator of the 
AND DEBILITY, and 13 unequalled ın Female Complaints. 
. 
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WALL PAPERS FREE FROM AHSENIC: ES 


WILLIAM WOOLLAMS & CO., Manufacturing PARET STA NENN; 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Freg fom “Arsenic. e -. 
Sole Address—riro, HIGH STREET, MANCHESTER SQUARE, LONDON, .W. 


May be obtained of all Decorators Special Prize Medal, San fy Institute 5 
Award of Merit, International Medical and Sanitary Congress eave Medal, National Health Sotiety, 1883 


HARVEY A RI D PEAR, , 


[By Appointment to the Royal Institution of Great Britain, 










SUCCESSORS TO W. LADD & CO., e c Tet 
SCIENTIFIC INSTRUMENT MANUFACTURE RS, i 
BEAK STREET, REGENT STREET, LONDON, Y. P 


MRS SPOTTISWOODE’S POCKET POLARIZING SET °, Me 
Nicol and other Prisms, Makers ‘of *Maxwell’s Dynamical and *Goleur Tops ; 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &* e D R 
9. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. e e 


SCIENTIFIC WORTHIES. 


The following 1s a list of the Portraits that have appeared in the above Series. — e, 





e 
MICHAEL FARADAY HERMANN L F, HELMHOLTZ. ô 
THOMAS HENRY HUXLEY SIR JOSZPH DALTON HOOKER. $ 
CHARLES DARWIN WILLIAM HARVEY. as 
JOHN TYNDALL SIR GECRGE B AIRY. s e 
GEORGE GABRIEL STOKES J. LOUIS R AGASSIZ 

SIR CHARLES LYELL JEAN BAPTISTE ANDRÉ DUMAS. ° 

SIR CHARLES WHEATSTONE j RICHARD OWEN. = 

SIR WYVILLE THOMSON JAMES CLERK MAXWELL 

ROBERT WILHELM BUNSEN, JAMES PRESCOTT JOULE. e 

ADOLF ERIK NORDENSKJOLD WILLIAM SPOTTISWOODE. * 

SIR WILLIAM THOMSON. ARTHUR CAYLEY e 





Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 22 Portraits in a Handsome Portfolio for £5 15 od. carriage paid a 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s 
Cheques and P.O.0.'s payable to MACMILLAN & CO, >» 

- e. 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 








Now publishing, in Crown 8vo, price 25. 6d. each. 3 


ENGLISH MEN OF LETTERS. 


EDITED BY JOHN MORLEY. 


JOHNSON By LESLIE STEPHEN LANDOR By Professor SIDNEY COLVIN « 
Scotr ByR H HUTTON . CHARLES LAMB ByRev ALFRED, AINGER 
GIBBON By] C Morison BENTLEY By Profesor R C. JEBB . 
SHELLEY By] A SYMONDS DICKENS By A. W WARD 
HUME, By Profesor HUXLEY, PRS MACAULAY ByJ C Morison 
GOLDSMITH By WILLIAM BLACK. DE QUINCEY By Professor MASSON. , 
DEFOE By W MINTO MILTON By MARK PATTISON 
BURNS By Principal SHAIRP HAWTHORNE y HENR? JAMES e 
SPENSER “By the Very Rev the DEAN oF ST PAUU/'s. SOUTHEY By Professor DOWDEN M 
THACKERAY. By ANTHONY TROLLOPE CHAUCER By P-ofessor & W. WARD? e. 
BURKE By JOHN MORLEY . GRAY ByE W Gosse 
BUNYAN ByJ A FROUDE, SWIFT. By LESLIE STEPHEN 
POPE By LESWE STEPHEN STERNE ByH D TRAILL ? Di 
Byrow By Professor NICHOL, FIELDING By AusTIN DOBSON . 
COWPER By GoLpWIN SMITH. SHERIDAN By Mrs OLIPHANT 
LOCKE By Professor FOWLER ADDISON. By W J CourTHOPE 
DSWORTH ByF W H MYERS. BACON By the Very Re 
DR&DEN. «By GEORGE SAINTSBURY 7 SEINE ag SES mms e 
e ° . 
MACMILLAN AND CO, LONDON, WC. t. 
. . . 
e 
. e e v 
e. 
p e = 
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Messrs ‘MACMILLAN & 00/8 NEW BOOKS. 


Mk. cup: AND THE FALCON. 
e.e By ALFRED, Loron TENNYSON, Poet LAUREATE. 


. e Fcap 8vo. 5s. 











t Teeady March 18, with Two Portraits, Two Vols Demy 8vo 36s 


THE LIFE OF 


EREDERICK DENISON MAURICE, 
- CĦIEFLY TOLD IN HIS OWN LETTERS, 


. e EDITED BY His SON, 


. gott e FREDERICK MAURICE. 


a 





TWENTY-FIRST ANNUAL PUBLICATION (Revised afte: Official Returns) of 


THE STATESMAN’S YEAR-BOOK. A. Statistical and Historical 
Annual of the States of the Civilised World for the Year 1884. Edited by J SCOTT KELTIE Crown 8vo tos 6d 


* The work has been recast, 90 pages of fiesh matter have been added, and a brief study of the book will show what pains the 
Editor hagtakeneto make it worthy of its title Altogether, Mr Keltie may be congratulated on having produced a volume 
which the statesman or student of politics may consult without fear of bemg misled, and the very evident zeal and industry which 
he has Erben compassing this result entitles him to something. more than a word of common praise ”— Times 


POETRY OF MODERN GREECE; Specimens and Extracts. Trans- 
lated by FLORENCE M'PHERSON Fcap 8vo 5s [Next week 
NEW BOOK OF TRAVEL 


SAMOA. +A Hundred Years ago and long before, together with Notes 
e  onthe Cults and Customs of Twenty three other Islands ın the Pacific By GEORGE TURNER, LL D, of the London 
Missionary Society With a Preface by E B TvLog, F.R S With Maps Crown 8vo gs 
NEW BOOK BY MR. JOHN FISKE 


" EXQURSIONS OF AN ‘EVOLUTIONIST. By Joms Fiske, M.A, 


LL B, formerly Lecturer on Philosophy in Harvard University, Author of ‘‘Outlmes of Cosmic Philosophy,” “ Dar- 
winism and other Essays," &c Crown 8vo 7s 64 


PRINCIPLBS OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M A, Lecturer on Physics in the School of Medicine, Edinburgh Medium 8vo. 21s 


STUDIES AND EXERCISES IN FORMAL LOGIC: including a 
Generalisation of Logical Processes in their Application to Complex Inferences By JOHN NEVILLE KEYNES, M.A, 
late Fellow of Pembroke College, Cambridge Crown 8vo 10s 67 


MANUALS FOR STUDENTS NEW VOLUMES 


HEAT. By P. G. Tart, M.A., Sec. R.S. E., formerly Fellow of St. Peter's 


£ College, Cambridge, Professor of Natural Philosophy in the artery of Edinburgh Crown 8vo [ext week 


A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA). 


° By T JEFFREY PARKER, B Sc Lond , Professoi of Biology in the University of Otago Illustrated. Crown 8vo 
[Next week 








BURNETT LECTURES 


ON LIGHT. First Course ON THE NATURE OF LIGHT. 


Delivered at Abeideen in November 1883 By GEORGE GABRIEL STOKES,MA,FRS, &c, Fellow of Pembroke 
e College, and Lucasiare Professor of Mathematics in the University of Cambridge Crown 8vo 25 6d 
. 


WOGLWICH MATHEMATICAL PAPERS FOR ADMISSION 
INTO THE ROYAL MILITARY ACADEMY FOR THE YEARS 1880-1883 INCLUSIVE Crown 8vo 3s 6d. 

BY PROFESSOR F MAX MULLER 
KANTS CRITIQUE OF PURE REASON. The only Complete 


Translation of the Original Edition ByF MAX MULLER With an Historical Introduction by Lupwic NoIRÉ 
2 Vols eDemy 8vo 325 
e ‘Through this ganslation Kant’s work has for the fist time become international—the common property of ge wadfe s world,” 
— Times P 
. 


° MACMILLAN AND CO. LONDON. 


cix NATURE = March 13, 1884 
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ASTRONOMICAL TELESCOPES, | 








FINEST POSSIBLE QUALITY e. 
21m Wray Lens, best mounting, &c , &c 45 ol|sin Wray Lens, best mounting &c, gc r5 rg 
24n do. do do £7 10 | gin co elo ° do e. 25807 
3in do do do £12 ro | 4din co - do. do 40 ò 





THE STUDENT’S EQUATOREAL, with 3iin lens, our own make, 3 Eyepieces, &c " Bügatéreal Stay * £12 12 0 
New Illustrated Catalogue, 3 stamps $ . ° 
THE "SOLARGRAPH," a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit :t to any ec? 
te.escope for Photographic Solar Spots, &c , complete . oe 42 230 
“LE MERVEILLEUX ” plate, complete dry plate apparatus = CELO e ci I O 
"LE MERITOIRE” 1 plate, complete dry plate apparatus, double rising frort, swing back, rack to focus, &c &c ALI 6 
THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tail board, and every receg 
improvement s i 42° 2 0 
Illustrated Photo Catalogue 2 stamps e . 
J LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 
e 


e 
THE PATENT BOOK-SHELF FITTINGS, as used in the PUBLIC LEBRARIES of LIVER. 
POOL, GLASGOW, BIRMINGHAM, &c , enable a nice adjustment cf Shelves to be mage wi'Rou! tioffble 
HOOKHAM'S PATENT PICTURE LINE & FASTENERS affoid the Most SECURE AND E&sy@nedus of hanging Pictures 
CURRALL’S PATENT VENTILATORS secure a regular supply of fresh ar, without draught, at a yery sali cost @ 


JIustratiens and Particulars sent POST FREE on Application to Ge e 


: pA " . . 
W7ILGLżGIAM TONES Gn SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 , Paris, 1855 , London, 1862 , Parts (Silver), 1867 , Lonffon, 1874 


9 As Wme in Bottles at 35, 5s., and 9s.; Lozenges, 25 0d 
MORSON S and 4g, 6d , Globules, 28, 8s, 6d , 1»de6s 6d. , gand 
Powder, as '* Medicinal Pepsine,’ at 2s, 6d. and 4s , and 

** Porci,” a more concentiated preparation. thi. thee Medicigal, 


Preparati at 4s, 6d, each. 
parghons ot SOLD BY ALL CHEMIS'zg ee 2: 


The popularity Pepsine has acquired 
as almost a specific for chronic dyspepsia, P EPSINE : 
indigestion, &c , 1s due to the fact that 2 e. 


it 1s the nearest possible production of the 











. 

active principle of the gastric juice of the 

stomach Unfortunately, hke all othe: Highly recommended by the . ° 
inventions of a lıke nature, Pepsine has Medical Profess,on for 


been not slightly disciedited by the spu- 
rious manufactures that have been 1ssued 


e. 
from time to time , 1t is therefore neces- ‘BAY oc 
sary as a guarantee of its efficacy to see 6 

e 
“Is as nearly tastgless as Cod-Live> Oil 
9 can be ”—Zancet 
A Kk S ** No nauseous eructations follow after it 





1s su allow ed ”— Medical Press diea d 


“p s i It can be borne and di ’ Ga Ge) ise) H 
gested by tke most 
erfécted delicate , 1s the ONLY OIL which does not THE SPECIFIC FOR 


“repeat , " and for these reasons the nost 
| efficacious kind ın use “In capsuled bcttles A 5 T n À i G i À 
l only, at 1/4, 2/6, 4/9, and 9/- Sold » 
everywhere ` In bottles at 2/9, 4/6, and 11/- 
13 GOLD fá M 33 $^ .15 SILVER 
MEDALS. 1 i MEDALS. 


OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70°, less than in other 
makes of Gas Engines. 

































SRL E 


NEW TWIN ENGINES NOW OFFERED = E A 
IGNITION EACH REVOLUTION. ETT tij Noe 
EU RA 


Crossley’s Patent ‘f Self-Starter"? may now be applied 
The Safest, Best, and Simplest made. 


CROSSLEY BROS., Limited, 


eee Openshaw, Manchester. 
London, 24, Poultry, E C. Glasgow, 193, Sauchiehall St 
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UNDE MacvBrLAN avn Co, at the Office, 29 and 3o, Bedford Street, Covent Garden—' uvRspAv, March 13, 1884 é 
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* Of Nature trusts the mind which builds for aje " —WORDSWORTH 





** To the sli, 


ound 
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[PRICE SIXPENCE 








"No. 7§1, Voi 29] ° 








s 
Registered as a Newspaper at the General Pust Office] 


[All Rights are Reserved 





e Thne's Hisffry of Rome, by Sir G Cox, 5 vols 
Apply direct to WM F CLAY Bookseller, 2, TEvioT PLACE, EDINBURGH 


F MEMORY 


The LOISETIIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 
1wnstantangous arteof never forgetting, uses none of the ** locahties,'" * keys," 


pegs,” " unks,”” or "^ associaticns ' cf mnemonics 


g ns, from actual study of the system, of MR 
ECR «DR ANDREW WILSON, and others 


Prospectus post free, 
ICHARD A 
Any book 


*learned in one reading Day and Evening Classes in * Never Forgetung," 
and for Cure of '' Mind-Wanderng'" Taught thoroughly by Post —Pro- 
fessor ISOISEGTE, 37, New Oxford Street (opposite Mudie’s Library) 


ES — 
TO BE LET ON LEASE.—A Small House 
in the best part of ST JOHN'SSWOOD, near LORD'S CRICKET 
GROUNIT® ntains on ground-floor four reception rooms, one of 
which was built'fcr and has been used as a stydio, kitchen ind offices 
On first floor four bedrooms, bath-rcom with fitted bath, hot and cold 
water Servant’s staircase The house is in excellent repair, and the 
drainage has been put in order under the superintendence cf a Sanitary 
Engineer Rent £125 No premum Fittings and Fixtures to be 
taken For Cards to view apply to Mr MILLAR, & Wellington Road, 
StyJchn’s Wood, and 14, Graftcn Street, Bond Strect 


VALUABLE BOOKS—CHEAP!! 


All Larest Eniiions, Cloth, NEW, and Carriage paid 





Brande and Cox’s Dictipnary of Science, Literature, and Art 3 vols, ” 


e 43 35 =É% 105 
Watts’s*Dicuonary of. Chemistry, wth ALL the Supplements 1881-83 
9 vols , £15 2s —£8 8s, 
Rawhnson’s (G ) H@tory of Ancient Egypt, ZZusts', 2 vols , 8vo, 
43 3s — £1 os 
43 175 —£1 18s 





GL WEBB S 
CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock 


SPECIAL 
DETAILED LIST 
FREE. 





IXDACLTIT EMEN 


e . 
OXFORD S¥YREET, WEST END, AND 


‘MANSION HOWSE BUILDINGS, CITY, 


. * LONDON. 
MANUFACTORY—1 he Royal Plate and Cutlery Works, SITEFFIELD 
e 


NEARLY READY, SECOND EDITION 


HOW TO PHOTOGRAPH 


3 
SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES 


from them 
BY 


T. ©. HEPWORTH. 


PRICE SIXPENCE. 





PUBLISHED BY 


JOHN BROWNING, 


63, STRAND, LONDON, W.C. 





STANDARD METEOROLOGI 


AND 


ZAMBRA'S 
Latitude 


PRICE £12 12s od 


ne Year's Use, 


e £1 





i28 od 
* 








Sg Free 


pi pt 
NEGRETTI & ZAMBŘA, o 
Opticians and Scientific Instrument Makers» 
To Her MAJESTY THE QUEEN, 
OLBORN VIADUCT, 
15, CORNHI 


, & 192, REGENT eSTREET, LONDCÑ 


‘ 
J 


With an Addiuonal Chapter on an Easy Method of Enlarging 


CAL INSTRUMENTS 
2 NEGRETTI 


Sunshine Recorder. 
With Adjustments for any 


A Supply cf Divided Papers, for 


LMust ated Price Lists Post 


* clxii 





MICROSCOPES. 


Unequalled by any other Maker at the same Price Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48N, Tollington Road, Holloway, N , London 
SCIENCE AND ART DEPARTMENT 
OF THE COMMITTEE OF COUNCIL 
ON EDUCATION, 
SOUTH KENSINGTON 
SCIENCE AND ART EXAMINATIONS, 1884 


ART 


7to8pm end Grade Ar’, Mcdel Drawing 
May 7, Wednesday (t 15 to 9 45 p m. 2nd Grade ‘Art, Freehand Drawing 
8, Thursda n to8pm 2nd Grade Art, Piactical Geometry 
» : Y 18 15 to 9 45 p m. 2nd Grade Art, Perspective 


SCIENCE, 





pm 
May 9, Friday 7 to 10 


XIV —Arimal Physiology . 
II —Machine Construction and Drawing® 
III —Building Construction 
IV —Naval Architecture 


» IO, Saturday 6 to ro 


» 12, Monday 7 to ro V —Mathematics, Stages 1, 2, and 3 
» 13, Tuesday 35 VIII —Scunc, Light, and Heat 
» I4, Wednesday ,, IX —Magnetism and Electricity 
p 15 Thursday a XXIII —Physiography 
XVIII —Principles of Mining 
» 16, Friday 3 V —Mathematics, Stages 6 and 7 
XXIV —Prnciples of Agriculture 
» 17, Saturday  6to 1o Ac S bracheal Plaine and Solid Geometiy 
—Navigation 
» 19, Monday 7 to 10 XI — Geology " 
» 20, Tuesday » { XXV eee tages 4 and 5 
» 21, Wednesday ,, VI —Theoretical Mechanics 
» 22, Thursday i VII —Appled Mechawcs 
» 23, l'nday 53 X —Inorgantc Chemistry 
27, "luesday PST & XVI —Biology 
PP sate. d XIX — Metallurgy 
» 28, Wednesday  ,, X UCET Botany 
f —Munerdlcgy 
>» 29, Thursday » ( XXI —Nautical Astronomy 


XI — Organ c Chemistry 
^ {xxit eco 


Candidates who do not belong to any regularly constituted Science or Art 
Class should apply before March 25 to the Special Local Secretary of the 
distric*, or, in case they do not reside within a Spec al Local Secretary’s 
district, to the Secretary of the nearest Class which is to be examined in the 
subject they require A fee for each candidate not exceeding 2s 6d per 
evening may be charged by the Local Committee, or the Special Local 
Secretary The Special Local Secretaries for the London districts are as 
follows —Chelser (East), and Westminster, J R Langler, Esq, 130, 
Horseferry Read, Westminster, SW City (West) and Finsbury, W 
Cutler, Esq, 210, Goswell Road, E C , City (Est) and Hackney, A 
Lovell, Esq, 14, Bramptcn Road, Cassland Koad, South Hackney, E , 
Greenwich and Deptford, J J Pales, Esq, ro, Ma!pas Road, Brcckley, 
SE, Lamteth (Last), F Dugard, Esq , 3, Sitella Read, Clapham, S W , 
Lambeth (West), F Dugard, Esq, 3, Sibella Road, Clapham, SW , 
Marylebone, F Pope, Esq, 18 Baker Street, Portman Square, W , 
Southwark and Iambeth (North) A Bourne, Esq, Brush and Foreign 
School Society, Bor.ugh. Road S E , Tower Hamlets, E J Sharpe, sq , 
28, Oriental Street, East India Read, E , Woolwich and Plumstead, R T 
Smith, Esq , 13, Crescent Road, Plumstead 

Individual candidates who do not reside near any place where a Special 
Local Secretary has been appointed, or a Lecal Examination Committee 
formed, may be examined in Second Grade Drawing and m Science at the 
Scuth Kensington Museum, as far as rcom w ll allow, on payment of a 
registration fee of 2s 6d , if application be made cn Form No 325 before 
Apnl x5, and ss afterwards up to April 30, for each evenmg on which 
they wsh to be examined, or a ccmposition fee of tos for any number of 
evenings Applications for exammation at South Kensington cannot be 


received after April 3o Schools and Classes cannot be examined at 
South Kensington 


k By oider of the 
Committee of Council on Education 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


The CHAIR of MATHEMATICS and PHYSICS will shortly be Vacant 
1n consequence of the Resignation of Prof GARNETT 

Salary £400 per annum, with a porticn of the Fees 

Applications ud "Lestimonials to be sent to me on or befor March 25 

Further Particulars and Conditicns will be- sent on Application to the 


Honorary Secretary, 
SAM GEO JOHNSON, 
March, 1984 Town Clerk, Nottingham 


» 30, Fnday 








To. LERGYMEN, EXECUTORS, &c— 
Mr DICKINSON, of 89, Farnngdcn Street, London, begs to intimate 
th he PURCHASES, at the highest marketable value, for IM- 


e @&DIATE®CASH, not only complete LIBRARIES, but also Small 
Collections of second-hand Books and MSS s either in Town or Country 
N B—Travelling expenses only charged when the books are not 
purchased 


NATURE 


[March 20, 1884 
. 


LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERJES EXHIBITION to 
THOMAS BOLICN, 57, NEWHALLeSIREET, WRMINGHAM, $ 


who has last week sent to his gubs@ibers Mehcerta ringer@, or Amho- 
physa vege‘ans, with drawing, and description He has also sent out 
Noteus quadricornis, Brachionus pale, Hgdauna senti Coidylophori 


lacustris, Spongilla fluviatilis, Stenbe polymorph Volvot plobator, 
Nitella, &c e. . 


Weekly Announcements wall be made ın this place of Organisms Ty Rẹ 
1s supplying e e © . 


Specimen Tube, One Shillufs, post-free, 


Twenty-six Tubes in course of Sıx Months for Subscription of£ris, 
or Twelve Tubes for ros 6d e 


PortHho of Drawings Ten Parts, x5 each 


THE MASON SCIENCE COLLEGE,’ 


BIRMINGHAM. 


The CH MR of MATHEMATICS in g& COLLEGE will @crily be 
VACANT, in consequence of the Appointment of Prof {ll to thea r 
of Mathen a ics in University College, Londen — Spend, Zo per annum, 
plus two thirds of the Fees from Day Students$ané the whole of the Fees 
from Evening Studen-s . » 

The successful Candidate will be expected to gnter on Jus duties"on 
October r next ? s 
Applications sh.uld be sent togthe undersigne , dh ot before Apgil 26 
next 

By a resoluticn of che Council, Candidates are especially requested to 
abstain from canvassicg e; 

Furvher particulars may be obtained from 
GEO H MORLEY, Secretary 


UNIVERSITY COLLEGE OF, SOUTH 


WALES AND MONMOUTHSHIRE? 
PROFESSOR OF ENGINEERING œ 


e 
The Council are prepared to APPOINT a PROFESSOR of EN- 

GINEERING, at a salary of £300 pei annum, with 1 shqre GUGM fees 
Further information can be obtained fiom the unceisiSned, to whoy 

references and testimonials are to be forwarded not later than April 30 
University College, Caraiff IVOR JAMES Registrar 


ee PRIMER a ge S 

HOME TUITION, LONDON & SUBURBS 
—STUDENTS desiring Instyiction in. Mathematics attended at their 
own houses by à High Wrangler, MA trm Coll, & very reasonable 
terms —X , so, C ningham Road, Shepherd's Bash, 


SCIENTIFIC ART. ° 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND & 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptiens, Sketches, cr Cryects 
Commissions Addressed to 
MR W. S DUNCAN, SCIENTIFIC ARTIST, 
(Care of Mr D Boguz), 
* 5 ST MARTIY'S PLACE, TRAFA®GAR SQUARE, WC 


ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION | 
The Largest Steck and Greatest Variety in London 
New Lists New Ready 


Collgctions and Single Specimens All Examples are well and carefully 
authenticatec 

Speciality — Large end carefully cut Reck Secticns from well authenu- 
cated Specimens Prof James Geikie says *' These are the largest and 
gest cut sections made by any one 1n England ” 


JAMES R GREGORY, 


Geologist and Mineralogisty 
88, CHARLOTTE STREET, FIIZROY SQUARE, LONDON 


MINERAL CABINET FOR SALE. 


A handsome, well-made, Olive:wood CABINET of 62 Drawers in five 
tiers, the hree centre tiers of 14 drawers each, each drawer measuring 
20 X 17 X 21n deep, tae two side tiers of ro drawers each, each drawer 
measuring 20 X 14 X 31n geep, the whole inclosed by five panelled doors, 
locks, &c , «cmirably alapted for Minerals, Fossils, Shells, &c Bor Price, 
Particulars, and to view, apply to e 


e. 
JAMES R GREGORY, ° 
88, CHARLOTTE STREET, FITZROY SQUARE Ww 


MR. RICHARD ANDERSON, F.C.8, 
AUTHOR OF 
“LIGHTNING CONDUCTORS 
THEIR HISTORY, JATURE, AND,MODE OI APPLICATION, 


Makes a Specialty of Testing the Efficient ActiSg of Lightning Conducfers 
and of giving Adv ce as to the st mode,of applying the Apparatus for ye 
Protect-on of Public and Pgvate Buildings 


LEADFNHALL HOUSE, 101, LEADEN HALL, STREET, E C 
* 
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pe Se bp Auction. 


. 
MONDAY NEXT, SALE NO 6624 


e 
e » INSECTS, BIRDS’ EGGS, &c 
; Mr.J. C STEVENS nll Sell by Auction, 
at ns Great Rooms, 38, Kiffg Street Covent Garden, on MON DAY 
next MarciP*, at half-p @t@12 precisely, several small Collections of 
British and®Foreign Insects, Store Boxes Cabinets, Bird-skins the 
Collection of Eggs formed by the late Ẹ S BIRCHAM, bsq , als» 78 lots 
er Eg@s éemg Duyjcates from a well known Collection Shells, 
Minerals, end var@us Natural History Specimens 
Of View from xo till 4 the Saturday prior and Morning of Sale, and 
Catalogues hii 


> = DEED UU == 
SKELETON OFe FROG carefully pre- 
pared, 4s , post free @ 
E WADE WILTON, Northfield Villas, Leeds 


e MINERALOGY AND GEOLOGY. 


© “The fo} @ving New Minerals have just arnved —BORRICHITE, 
FRIGID!1 E, PITA KOT’ also Goop BARRANDITE STEPHANIE, 
ARGENTOPYRIPE, @YCLOPITE, ROMEITE, ENARGITE, NA» 
e TIVE SILVERS, ARGENTIIE, PYRARGYRITE &c, &c 
VERY FINE ®SHERRY-COLOURED” TOPAZES 
eA Large Sens $f ROCKS, also MICROSCOPIC SECTIONS of the 
same e 
Lists on Application Hammers, Chisels and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 


BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 








* = 277, STRAND, LONDON, 
ES e Opposite Norfolk Street 
e 








STANDARD 


. COLLECTIONS AND APPARATUS 
FOR TEACHING 


*GBROLOGY AND MINERALOGY, 
; CATALOGUE POST FREE 


In tif Press 


CHARAC@ERISTIC BRITISH FOSSILS. 
POST FREE, 629 
N B —As only a limted number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


THOMAS J DOWNING, 
38. yHISKIN STREET, LONDON, EC (over Quarter of a Century) 


DIAMONDS IN MATRIX 
R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
+n sale Specimens of,the above, also Cut Precious Stones in all Colours 
é Pre@lous Stones valued and bought ó 
zz FRITH STREET, SOHO, W 


INK KNOWN 
DRAPER'S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink 1s used — It has een adopted 
by the principal Banks, Public Offices and Railway Companies throughout 
Ireland 
It writes almostmstantly Full Black | Flows easily from the Pen 
Does not corrode Steel Pens Blotting-paper may be apphedmt the 
Iscleanly to use, and not hableto Blot moment of writing 
Can be obtained in London, through Messrs Barctay & Sons, Farring- 
don Street, W ÉibwanDs, Old Change, F NrwemRy & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 
Stationers 
BEWLEY & DRAPER (Limited), Dubhn 


Now ready Crown 8vo, price ros 6d 


ELEMENTARY APPLIED MECHA- 
NICS By THOMAS ALEXANDER CE Professor of Engineering 
inghe Im : ab College of Engineering, loher, Japan and ARTHUR 
TSON THOMSON, @E , B Sc, Professor ot Engineering at the 
Royal College Cirencester Part II 'RANSVRRSE Srrass, upwards of 
e 15g Diagrams and 200 Examples carefully worked out, new and 
complete method for finding, at every pomt of a beam, the amount of the 
e greatest bending moment and shearing force during the transit of any set 
of loads fixed relatively to one another—e g the wheels of a lacomotive, 
continuous beams, &c , &c 
“The student who should carefully read ıt and conscientiously work 
through the examples, would acquire a knowledge, theorencalry sound and 
9 practically useful, Opies part of applied mecnanizs waich he could not gain 
with the same labouPand in the same time from any other book which nas 
been published on the subjext ”—Narure 
MACMILLAN & CO, LONDON 











SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE 


A GATALOGUE OF GHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with r,600 Woodcuts 


Most Complete and Cheapest List of Apparatus. 
JOHN | GRI*FIN AND SONS, 22, GARKICK STREET, 
LONDON, WC 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collectors of Geological, Petrological, Minera 
logical and Macroscopical Specimens to more convement Premises at 
78, NEWGATE STREET near the New General Post Office Address— 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


LA SEMAINE FRANGAISE: a Weekly 


Newspaper and Review ın the French Language Politics, Literature, 
Science, Art Varieties, Notes Price 22 , througn Booksellers, and at 
the Railway Bookstalis Office, 44x, Strand, W C 

LA SEMAINE FRANCAISE Journal Francais pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 23. en timbres poste Abonne- 
ment franco par la poste—un an, ros roZ ,six mois 5$ 5@  Prixed 
chez tous les libraires et aux gares des chemins de fer On s'abonne 
aux bureaux, 441, Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success "—Graphic 

LA SEMAINE FRANCAISE —“The numbers before 
usare full of good things It will be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of 1t, and believe 1t will be highly valued in all those 
many households where French 3s cultivated The printing 1s very well 
done "'—Qzueen 











TERMS OF SUBSCRIPTION — s d 
Three Months 2 9 
Six " 5 5 
Twelve ,, IO ro 


POO payabletoA CrIsTIN 
Publishing Office, 441, Strand, W C 


THE BREWERS' GUARDIAN: 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests 
Iscensimg, Legal, and Parhamentary Matters 
Review or THE MALT AND Hop TRADES, AND WINE AND SPIRIT TRADR 
RECORD 
The Organ of the Country Brewers 
“ The Brewers” Guardian ” 1s published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s 6a per annum, post free, dating from any quarter-day 
Single copies zs each Registered for transmission abroad 
Offices—x, Bond Court, Walbrook, London, F C 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST 1s published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the week 
Thespecial attention of Land Agents 1s directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUT 
TURIST a first-class medium for reaching that Class 
Price 32 By post 3àd Annual Subscription, payable in advance, 14s 
poe High St , Edinburgh , and z45, Queen Victoria St London 





Money Orders pavable to Charles Anderson Tun Fdinbureh 


TM ENT. A CERTAIN 
5 "M 

ER IST nd bu REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, itgewtes SORE 
THROATS, BRONCHITIS, COUGHS anf COLDS; and for 
GOUT, RHEUMATISM, end all Skin Diseases it 18 tirfequallec, 
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DEMY 8vo, CLOTH, ILLUSTRATED, 21s ° 


THE 
OF NATURAL 


NEW PRINCIPLES . 
.PHILOSOBETY.:" 


With an Answer to Prof Huxley on * The Laws of Motion " 
ALSO, . . . 


AN ANSWER to “NATURE” 
AN ANSWER to“ KNOWLEDGE” 


Price One Penny. 
Price One Penny 


ANSWERS to the “ATHENEUM,” the “PALL MALL GAZETTE,” and 


the “WESTMINSTER REVIEW.” 
By WILLIAM LEIGHTON JORDAN, FRGS. . 
DAVID BOGUE, 5, St Martin’s Place, Trafalgar Square, WC 


London 


THE SCIENTIFIC RESULTS OF JHE VOYAGE OF HMS 
“CHALLENGER” 
Now ready, Zoology, Vol VIII with many Illustrations in Lithography and 
Chromolithography, ın Royal 4to, price 4os Cloth 


REPORT on the SCIENTIFIC RESULTS 
of the VOYAGE of H MS “CHALLENGER” dunng the YEARS 
1873-6, under the Command of Capt G S Nares, RN,FRS, and 
Capt F T Thomson, R N Prepared under the superintendence of 
the late Sir C W Tuomson F RS, end now of Jonn MURRAY, 
F RSE, one of the Naturalists of the Expedition 

*,* This Volume may also be had in Three separate Parts, XXIII to 

XXV of the entire Work, as below — 

XXII Report on the Copepoda, by Dr GEORGE STEWARDSON BRADY, 

FRS Price 245 
XXIV Report on the Calcarea, by Dr N Portyaurr, of the Unversity 
of Odessa Price 6s 
XXV Report on the Ci ripedia—Systematic Part, by Dr P P C Horr, 
Price 105 
Printed for H M Stationery Office Published by Order of H M Govern 
ment Sold by Longmans & Co, John Murray, Macmillan & Co, 
Simpkin & Co, Trubner & Co, E Stanford, J Potter, and Kegan 
Paul & Co, London, A & C Blach, and Douglas & Fouls, Edinburgh, 
and by A Thom & Co, and Hodges, Figgis, & Co, Dublin 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W Ooucras, R MCLACHLAN, FRS, 
E C Rys, FZS,E Saunpers, FLS,andH T STAINTON, F RS 

This Magazine, commenced 1n 1864, contains standard artieles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tne British Isles | 

Subscription—Six Shillings per Volume, post free The volumes com- 
mence with the June number ın each year 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at 7s each 

London JOHN VAN VOORST, 1, Paternoster Row 
N B —Communtcations, &c , should be sent to the Editors at the above 


aidress 
THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Senes Edited by J E Harrinc, FLS,FZS, Member of thr 
British Ornithologists’ Union , contains— 

Ong nal Articles by well kgown naturalists 1n every branch of zoology, 
habits of anmmalg, arrival and departure of migratory birds , occurrence of 
rare birds, distribution and migration of British fresh-water fish, new or 
rare marine fish, loca! aquaria, British reptiles, British. and and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other mattBt4W general interest to those who delight in natural history 
Reports of the Linnean Zoological, and Entomological Societies Reviews 
of natural hiMory bogks Occasional translations from foreign zoological 
joumas d$ ifhiportant and interesting articles ın various branches of snology 
‘There are occasional woodcuts 

. JOHN VAN VOORST, r, Paternoster Row 








Price One Penny. - » 
e. . 
ore 
ilu ae 
Just Pubhshed, Price One Shilling Li 


The RAINBAND. How to Obse-ve it,*and 
Whatto Expect from it By HUGH ROBERT MILL, B Sc,FCS 
With Numerous Illuszrations, and a fullédescription of the method of 
Rain-predicting by means of tl. Ramband as observed in Hilger's 
smallest-sized Direct-Vision Pocket Spectroscope e 

Contents —Introductiog—H cw to see the Ramnband— What the Rainband 

15— How to use the Rainband— Graphical Representation cf Observations— a 

Results of Rainband Predicting 

wae be had from the Publisher, ADAM HILGER, 204, Stanhope Street 


^ 


Now Ready, 8vo, price rzs 6d cloth e 


OUTLINES OF PSYCHOLOGY, with 


Special Reference to the Theory of Education By JAMES SULLY, 
MA Examiner for the Moral Sciences Tripos in the University of 
Cambridge , Author of “Sensation and Intu ton,” &c 

e. 


London, LONGMANS & CO . 


PHYSICAL GEOLOGY FOR STUDENTS 
AND GENERAL READERS ByA H GREEN M'*mmEGS, a 
Professor of Geology m the Yorkshire College of Science, Leeds 
‘With Illustrations from the Author’sown Drawings Third and Enlarged 
Edition 8vo 21$ 

RIVINGTONS  Wa.erloo Place, Pall Mall, London 








On the rst of every Month 


E JOURNAL OF BOTANY, - 
BRITISH AND FOREIGN 
Edited by Jawes BRITTEN, F L S , British Museum 1 
CowTENTS —Original Articles by, leading Botanifts —Extracts, and 
Notices of Books and Memcirs —Articles in Journals —Botamcal Ntws — 
Proceedings of Societies 
Price 1s 3@  Subscnpton for One Year, pay able ın advance, 125 
London WEST, NEWMAN, & CO, 54, Hatton Garden, EC e 


By LIONEL S. BEALE, F.R S, Professor 

of Medicine in®King’s College, London A *. 
SLIGHT AILMENTS, their Nature and Treatment | 5$ 
HOW to WORK with the MICROSCOSE 100 Plafes6 zrs (Tarson 


& Sons 
The Mi ROSCOPE in MEDICINE 86 Plaes zrs 
BIOPLASM an Intioduct'on to Medicine and Physiologye 5s @ e 
PROTOPLASM, or, Matter and Life [A New Edition preparing 
DIAGNOSIS end TREATMENT of URINARY DISEASES . 
[Preparing 





On LIFE and on VITAL ACTION ss 

The MYSTERY of LIFE 3s 64 ` ` 

LIFE 1HEORIES and RELIGIOUS THOPGHT 5s%6a. 

The “MACHINERY” of LIFE zs e 
DISEASE GERMS (Soiled Copigs only) 8» 620 

KIDNEY DISEASES, &c [ed New Editon preparing © 


London J & A CHURCHILL 
4 P 
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. SUBSGRIPTIONS to * NATURE." 
e s d 


Yearly e 28 o 
*. . Hafyfüly ae 14 6 
.* Qu&tely. * @ 7 6 


‘To the United States, tht, Continent, and all places 
within the Posta Union —® e 


s d 

9 * Faw., PES 30 6 
Half-yegly e . 15 6 
@uartgrly ° 8 o 


CHARGES for ADVERTISEMENTS 


e Three Lhes in Colump 2s 62 gd per Pu after 
S 


» d 
One-Eighth Page, or Quarter Column . 018 6 
Quarter Page or Half, Coluran . I I5 O 

* alfa Page, or a Colufn vods SEBO 
Whale Page e ^ 6 6 o 


Post Office Qrders "payable to MACMILLAN & CO 
OFFIGE 29, BEDFORD STREET, STRAND, W.C 


Biary ‘of Societies 


e LONDON 
THURSDAY, MARCH 20 
Rovar Society, at 4 30 —Experimental Researches in Cerebral Physiology 
°. I On the Functions of the Marginal Convolution (Preliminary Communi- 
cagon) V Horsiby, M B, and Prof Schafer F R S —Prelimtnary Note 
on the Apex of the Leaf in Osmunda and Todea F O Bower —On the 
most Widengd Lines 1n Sunspot Spectra J N Lockyer, FR S 
LiNfEAN Soclery, at 8 —Hairs occurring on the Stamens in Plants Green- 
wood Pim G£losure of Cyclostomatous Bryozoa A W Waters —Life- 
History of zi "idum bellidts C B Plownght —Diatomacee from Island 
* ofSocotra F Kitton 
CHEMICAL SOCIETY, at 8 —Ballot for the Election cf Fellows —Note on 
the Preparation gf Marsh Gas Dr. Gladstone, F RS, and Mr Tribe 
ROYAL INSTITUTION, at 2 —The Dlder Electricity Prof Tyndall 


FRIDAY? MARCH 21 
ROYAL INSTITUTION, at 9 — Emerson MStthew Arnold 


SATURDAY, MARCH 22 
PaysıcaL SocigTYv, at 3 —On Halls Phenomena IWof S P Thompson, 
Desc., and Colman C Starling —On Hall’s Phenomena H Tomlinson 
—On some Proposittons in Electromagnetics Prof S P Thompson, D Sc, 
and W M Moorsom 
oya Boranic SOCIETY, at 3 45 
Roya INSTITUTION, at 3 —Photographic Action Capt Abney 


. MONDAY, MARCH 24 
ROYAL GEOGRAPHICAL SOCIETY, at 8 30 —Notes on the Physical and His- 
torical Geography of Asia Minor, made during Jcurneys from 1879 to 
1882 Lieut -Col Sir Charles W Wilson, RE, KCMG 
SocigTYv or Arts, at 8 —Ailoys used for Coinage Prof C Roberts 


. TUESDAY, Marcu 25 
ANTHROPOLOGICAL INSTITUTE, at 8 —Exhibition of a Flint Implement from 
the North Riding of Yorkshire The Right Hon the Earl of Wharncliffe 
-—Note on some Ancient kgyptian Bronze Implements F G Hilton 
Briee, F "The Frankfurt Craniometrical Code J G Garson, M D 
Roya. HORTICULTURAL SOCIETY, at 1 —Scientific Committee 
Rovar INSTITUTION, at 5 —ÁAnimal Heat Prof Gamgee 


WEDNESDAY, Marcu 26 e 
Sociery or Arts, at 8—Sanitary Progress Dr B W Richardson 


THURSDAY, Marcu 27 

RovAL SOCIETY, at 4 30 

Society oF TELEGRAPH ENGINEERS, at 8 —On the Proportion which ought 
to subsist between the Size of Conductors and the Strength of Currents 
Prof George Forbes, F k S E —On the Relation which should subsist 
between a Current of Blectricity and the Conductor employed to convey 
it Thos*H Blakesley, MA 

SociETY OF ARTS, at 8 —Cupro Ammonium Solution Dr Alder Wright 

ROYAL INSTITUTION, at 3 —The Older Electricity Prof Tyndall 


FRIDAY, MARCH 28 
—Trade Routes in Afghanistan G W Vyse 





a 
SocIETY OF Arts, at 8 
QUEKETT Microscoricat CLUB, at 8 





ROSAL INSTITUTION, at 9 —The Tw8 Manners @f Motion of Water Prof 
Osborne Reynolds 
eo 4TURDAY, Marcu 29 
RovAL Instrft1T194, at 3—Photogr@phic Action Capt Abney 
e e. GOLD MEDAL, 
FRY PARIS EXHIBITION. 
In Packets and Tins Pure 
COCOA Cocoa only, with the super- 
fluous oil extracted 


“If properly preparedgthere 1s no nicer 
ore wholesome preparatio® of 
cocoa "—ood, Water, Rd Arr, 


EXTRACT 


Egued by Dr Hassall x 
J. S FRY & SONS, Rrıstol and London. 
e,* 
e 
L e 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 15 the best 
of allapphances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & CO.’S 


PATENT - 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping ın all parts of the worle 
with unvarying success, 1s the most Trustworthy, most Effective, ard also 
the Cheapest Conductor ever offered to the Public 


R. S. NEWALL & CO, 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


,NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ff MAGNETI SED, constructed at 
the recommendation of W Crookes, Esq F R S , and as exhibited at the 
Electrical Exhibition, Paris 


E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 


Only Addresses —6r, Strand, and 34, Royal Exchange, London 
N B —Watches can be converted to this plan 


G. TISLEY & Co 


S, 
OPTICIANS, 
172, BROMPTON ROAD, SW. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits 30/- each 
With Adjustable Shts 40/- » 


Copy of an Unsohested Testimonial from 
JOHN SANFORD DYASON, Esq, F R.G S , F R MetS., 
Member of Council of Meteorological Society 
BoscoBEL GARDENS, N W , September 19, 1883 

**T nave been working 1n the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
satisfactory manner ”” 


To 8. © TISLEY & Co, 


172, BROMPTON Roap, S W 


HOW & CO’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s 6¢ 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, L avas, Ashes, Gneiss, Schists, Lime- 
stones, &c , price 15 67 each 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON. 


64, CORNHILL 


PERILS ABOUND ON EVERY SIDE ! 
THE 


Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACC:DENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 


THE LARGEST INCOME, 
AND PAYS YEARLY e 


THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 


Chairman—HARVIE M FARQUHAR, Esq. 
Apply to the Clerks at the Railway Stations, the Local Agents 


West-Exp Orrick —8, Granc Hote: BUILDINGS, CgaRING Cgpss, 
or at the e 


Head Office —64, CORNHILL, LONDON, E É* ° 
WILLIAM J VIAN, Secretary. 
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PMELCRO-SLIDES FOR SCIENCE, CLASSES 
As Mr. PIFFARD is about bringing out a Micro-slide that will shortly be paterfted, his 





present Large Stock is to be disposed of at £2 per 190 * e 
e sw 
CATALOGUES FREE BY POST ON APRYICATION * °. 
REMITTANCE WITH ORDER ee” ^o^ 


B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. ., 


WALL PAPERS FREE FROM ARSENIC. . 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Saree 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free fron? Arsenic. 
Sole Address—1r0, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators Special Prize Medal, Sanitary Mastitute 
Award of Merit, International Medical and Sanitary Congress Silver Medal, Natignal 


e 
EEARVEW ARN DP PEATEs, e 
[By Aggoustment to the Royal Institution of Great Britain] : p 5 5 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTERERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS SPOTTISWOODE'S POCKET POLARIZING SET,*® e 
Nicol and other Prisms, Makers of Maxwells Dynamical and Colour Tops,. 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &¢ ee 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE "S . 


SCIENTIFIC WORTHIE'S. 


The following is a list of the Portraits that have appeared in the above Seres * 










e 
Health Societ, 1883 














MICHAEL FARADAY HERMANN L F HELMHOLTZ . 
THOMAS HENRY HUXLEY SIR JOSEPH DALTON HOOKER. 
WgLLIAM HARVEY & 


CHARLES DARWIN. 
SIR GZORGE B AIRY. 


JOHN TYNDALL 

GEORGE GABRIEL STOKES ] LOUIS R AGASSIZ , ° 
SIR CHARLES LYELL JEAN BAPTISTE ANDRE DUMAS 
SIR CHARLES WHEATSTONE RICHARD OWEN. 

SIR WYVILLE THOMSON JAMES CLERK MAXWELL 
ROBERT WILHELM BUNSEN ° JAMES PRESCOTT JÓOULE : 


' WII LIAM SPOTTISWOODE, 


ADOLF ERIK NORDENSKJOLD 
ARTHUR CAYLEY 


SIR WILLIAM THOMSON. f 
m Var = 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. eath, 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s. od carriage paid 
. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Cheaues and P.O.O's payakle to MACMILLAN & CO. 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
THE “HANSA” M 


3 7 
3 t 
E $, E " Published eir 1864 n Hamburg; 1s ie only iridepengent protese 
paper ın Germany dedicated exclusively to Mantime Objects. s 
Chaque Samedi, 16 pages, grand 1n 8v0, 2 colonnes. Critiques, Reviews, Reports, Advertisements Strict eve kept upon the: 
REVUE HEBD OM. AD AIRE : lopment of Maninme Alens m every i Every second Sune 
1 7 umber m 4to at least, frequent supplements an rawings Subscri 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs | at any tune, preceding gumbers of the year furnished subsequently 


ax courant de toutes les expositions électriques, et de teus lec | rzs fortwelve months " Advertisements 4d a hne widely spread !8 
paper, considerable abatement for 3, 6, 12 months’ msertion Bu 











progrès de Pélectricité paper, condere A Breckman, Hambur, AMMtervallg 28 Edite 
"mn . eyer =n 1 magn, " 
Comité de Rédaction, ARMENGAUD JEUNE, | Wi renga M K, Hamburg Alexander E Joost salia 
résident , 
A BERTÉION, E BOISTEL, F BOREL, 16s per Ann, 20s Post Frea — € e. 

R de COULON, W de FONVIELLE, L MAICHE. DER NATURFORSCHER. 
A. de MERITENS, D MONNIER, D NAPOLI Wochenblatt zur Verbreitung der Fortschntte in den 
© Subscription Yearly, 205 , Six Months, 106. B aa ea 5 

$ € Agency for England aad Colonies— [erausgegeben von ^T ILHELM @KELAREE 
* A Weekly Periodical devoted to Natural Science 52 Nos, 16s... : 
.** LE*FEVRE AND CO, ENGINEERS Numb Le ad through anv Forge Booksell 584 Mill 
26, Buper Row, CANNON STREET, LONDON. mencothe X VITE voleme eons od j M c E 
Specimen Copy sent post free Belin DUMMLER, 77, Charlottefstrasse, S W , end all Booksal 
e a 
. bd o 
* 
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e @ * 


1 . 











March 26, 188%] NATURE cixvii 
Messrs, MACMILLAN & 00/8 NEW BOOKS. 
is ae e * New Ready, with Two Portraits, Two Vols. Demy 8vo 36s 

en, ey THE LIFE OF 

FREDERICK DENISON MAURICE, 

t ° "CHIEFLY TOLD IN HIS OWN LETTERS, 
y e E EDITED BY His Son, 
A CUM es FREDERICK MAURICE 


» DR MORITZ BUSCH'S NEW WORK ON PRINCE BISMARCK 


le. J.) OUR CHANCELLOR. 


e. Sketches fora Historical Picture by Dr MORITZ BUSCH Translated from the German by W BEATTY-KINGSTON, 
Author of, Walang I, German Emperor,” ‘‘ The Battle of Berlin,” &c Two Vols Ciown 8vo 185 [Next week 
. 
e. . é o x —NnÀÀ a 


TWENTY-FIRST ANNUAL PUBLICATION (Revised after Official Retuins) of 
THE STATESMAN'S YEAR-BOOK. A Statistical and Historical 
Annual of the States of the Civilised World foi the Yea 1884 Edited by J SCOTT KELTIE Crown 8vo tos 6d 

“The wok has been recast, 90 pages of fresh matte: have been added, and a biief study of the book will show what pains the 
Edttor has taken to make it worthy of its title . Altogether, Mr Keltie may be congratulated on having produced a volume 
which theestatewnan oi student of politics may consult without fear of being misled, and the very evident zeal and industry which 

he has lavished m compassing this result entitles him to something more than a word of common piaise "— Times 
ee 


POETRY OF MODERN GREECE: 8 
lated by FLORENGE M‘PHERSON Fcap 8vo 5s 


SAMOA, A Hundred Years ago and long before, together with Notes 


on the Cultseand Customs of Twenty-three othe: Islands in the Pacific By GEORGE TURNER, LL D, of the London 
Missionary Society With a Preface fy E B TyLor F RS With Maps Crown 8vo gs 


pecimens and Extracts. Trans- 





° PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M A, Lecturer on Physics in the School of Medicine, Edinburgh Medium 8vo ats 
MANUALS FOR STUDENTS NEW VOLUMES $ 


HEAT. By P. G. Tarr, M.A., Sec.R S E., formerly Fellow of St. Peter's 


College, Cambridge, Professor of Natural Philosophy a the University of Edinbuigh Crown 8vo [Wext week 


A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA). 


By T. JEFFREY PARKER, B Sc Lond , Piofessor of Biology in the University of Otago Illustrated Ciown 8vo 
ov aw [Next week, 


BURNETT LECTURES 


ON LIGHT. First Course.» ON THE NATURE OF LIGHT. 


Delivered at Abeideen in November 1883 By GEORGE GABRIEL STOKES, MA,FRS , &c , Fellow of Pembroke 
College, and Lucasian Professor of Mathematics m the University of Cambridge Crown 8vo 2s 6d. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION 


INTO THE ROYAL MILITARY ACADEMY FOR THE YEARS 1880-1883 INCLUSIVE Crown 8vo 35 6d, 


TRIGONOMETRY By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor and Lecturer in Mathematics of Gonville and Caus College, Cambridge, late Assistant Master at Eton 
Globe Svo Pat I PLEMENTARY TRIGONOMETRY 4: 67 Pat II HIGHER TRIGONOMETRY 3s 64 Complete, 
. gs 64 . 





« MACMILLAN'S CLASSICAL SERIES NEW VOLUME 


THUCYDIDES Book IV. Edited by ©. E. Graves, M.A., Classical 


“Le@urer%ind late Fellow of St John’s College, Cambridge Fcap Svo gs e [ext week 
e 
MACMILLAN’S ELEMENTARY CLASSICS, NEW VOLUME 


THUCYDIDES.—THE RISE OF THE ATHENIAN EMPIRE. 


Being Sefctions from Book I Edited, with Notes, Vocabulary, and Exercises, by F H COLSON, Aå, Fellow of 
9 St John’s Coliee, Cambridge, Sento. Classical Master at Bradford Giammar School 18mo Is 6d e [Ve fugi 
. * 
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PRICES, 16s. to L6. à 


AL4, NY DIFFERENT PATTERNS eè 
IN SYOCK 
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The simplest arf’ Bese criticism on these 
fires ıs the fact that the togal posyble outfjut 
during 1883 has been wld withdut adver- 

e . e 
tising Thé extensión of works is now 
complete, and we are prepared for greatly 
increased deliveries without delay . 

Complete Illustrated List of Domestic:and , 
Labour-Saving Apparatus, Heaang and Cogk- 
ing, price 22, post fiee Complete Illus- 
trated List of Laboratory Apparatus, prite 
2d , post fiee eU Ct 

Out of eleven different Incandescent fits 
tested at the Stockport Exhibition,?my As- 
bestos Fire gave sf times the duty of the 
worst, and 5e per cent above the average of 
the whole The Highest Aswafd in this class 
was Sbtained 






























































FLETCHENS PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR BATHS. 


Tnis adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter So perfect 1s this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do double the duty, as compared 
with the average of the best water-heaters known, whilst the ® 
cost of the Apparatus 1s less than half that of the cheapest 
of the older forms having the same power The Heater is 
well and substantially made of strong copper plate, tumed 
inside, all joints being seamed and riveted, the smallest size, 
Price 50s,, having a cylinder 10 inches diameter, will supply 
14 gallon per minute, heated from 60° to 95°, sufficient to obtain 
a warm bath in 20 minutes, or with night pressure of gas, in 


under 15 minutes The large size, Price 90s, has double the 
power 


FLETOHERS PATENT RADIAL BURNERS. 


A NUMBER OF NEW PATTERNS ARE IN HAND 




































































































































































Illustrated List of Gas-Heating and Labour-Saving Appa- 
ratus (Dgmestic), Brice 2d, post free 
Illustrated List of Gas Apparatus for Workshop and Labora- 
tory Use, 2d, post free. 
3 
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. CrFICES—THYNNE STREET WorKs—MUSEUM STREET, WARRINGIUN 
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Pria ed by R Cray, Sons, AND TAYLOR, at 7&nd 8 Lread Street Fill. Queer Victor a Street, in the City of Lonccn, and published ty 
MACMILLAN ino Co, at he O "ice, 29 a J 30, Redford Street Covent Garden —Tuuaspay, Murch 20, :829 
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e. . SS SSS SS 2 
r A, WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
'".. 
ae ° e " ** To the solide ground 
z n Of Nature trusts the mind which build: for aye ”—WORDSWORTH 
Y . — == = = = == = == = 
eNO 752,°Vol, 29] e THURSDAY, MARCH 27, 1884 [PRICE SIXPENCE 
I ul. a RN a 
Registered as a N@vspaper at the General Post Office] [All Rights are Reserved 
e 
è MEMORY. NEARLY READY, SECOND EDITION. 
The LOISE®TIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 
fhstantanecus art of never forgetting, uses none of the * localities," “ keys," H 0 W TO PH OTOGR APH 3 
“pegs,” e links, or''associatcns " cf mnemonics Prospectus post free J 
&nng opinions, from actual study of the system, of MR RICHARD A 
PROC ; DR ANDREW WILSON, and others Any book OR 
learned in Serwading ES an “venne Classes m" ever Forgetting,” | 7 
e^nd for Cure of ' Mind-Wandering " Taught thorou ost —Pio- r 
fessor LOISETTE, 37, New O»f rd Street (opposite Mudwe's Library) SIMPLE DIRECTIONS TO ENABLE 
TO BE LET ON LEASE.—A Small House A BEGINNER TO TAKE 
1n the best part of ST JOHN'S WOOD, near LORD'S CRICKET | SUCCESSFUL PICTURES ON DRY PLATES 
GROUND Contains on groun$-fioor four reception rooms, one of 
which was&uilt f. r and has been used as a studio, kitchen and offices | With an Additional Chapter on an Easy Method of Enlarging 
On first floor four bedrooms, bath-rcom withgitted bath, hot and cold from them 
water Servant’s staircase The house 1s in excellent repair, and the 
@  drunige has been put in order under the superintendence cf a Sanitary BY 
Engineer a £125 No Eon ieee te ieee BE 
tiken or Cards to view ap to Mr ILLAR, ellington Road, 
° L4 St John's Wood and 14, Grai ida Street, Bond Stre d T. C. H E PWO RT H . 
VALUABLE BOOKS—CHEAP!! — 


All LATEST EDITIONS, Cloth, New, and Carriage pad 
Brande and C x's Dictionary of Science, Literature, and Art, 3 vols , 
Watts's D f Ch h Ant. the Supplemente Berka 
atts's Dictionary o ermstry, zt ALL the Supplements 1881-838 x 
Eni T qud vols; 615 es 68 Bs PUBLISHED BY 


Rawlinson’s (G ) History of Ancient Egypt, Hiusts, 2 vols m Es us J O H N B R O W N I N G; 


- PRICE SIXPENCE. 





Thne's History of Rome, by Sır G Cox, 5 vols £3 175 — £1 18s 
“ply Drect to WM F CLAY Bookseller, 2, TEVIOT PLACE, EDINBURGH 63, STRAND, LONDON, W.C. 








REAP PIN SL WEBR’S | STANDARD METEOROLOGICAL INSTRUMENTS 
= CHESTS E^ NEGRETTI 


AND 


ZAMBRA'S 


Sunshine Recorder. 


With Adjustments for any 
Latitude 


PRICE £12 x2s od 





PLATE’ 
CUTLERY 


COMPLETELY 
. FITTED. 


All Sizes ın Stock 


A Supply of Divided Papers, for 
One Year's Use, 











oft i28 od 
=> 





SPECIAL n 
DETAILED LIST SS Lustrated Price Lists Post 
RAISE Ta f Free 
: FREE. ; r 
BESTES NEGRETTI & ZAMBRA, . . 
OXFORD STREET,WEST END, AND Opticians and Scientific Instrument Makérs * 
MANSION HO OSE BUILDINGS, CITY, To Her Majesty THE QUEEN . 
. CONDON. HOLBORN VIADUCT, n 
MANUFACTORY, The Royal Plate and Cutlery Works, SHEFFIELD, | 45, CORNHILI$, & 122, REGENT STREET, LONDON 
2 . 
e e* z 
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NATURE 


[Merch 27, 1884 





MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating. Histology and every branch of 
Microscopy 


Catalogues post free and graiis on application 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N 


ROYAL INDIAN ENGINEERING 
COLLEGE. 


The instruction given i5 arranged to fit an Engineer for employment in 
Europe, India, or the Colonies Sixty Students will be admitted in Sep- 
tember next Age, over Seventeen and under Twenty-one For competiticn 
among them the Secretary of State will offer thirteen Apporntments in the 
Indian Public Works Department, and two in the Indian ‘Telegraph Depart- 
ment. ‘The College Prospectus gives full naruculars Apply to the 
SECRETARY, Royal Indian Engineering College, Cooper's Hill, Staines 


GOVERNMENT GRANT of £4000 for the 


PROMOTION of SCIENTIFIC RESEARCH —A Meetng of the 
GOVERNMENT GRANT COMMITTEE will be held dunng the 
month of May It is requested that Applications to be considered at 
that Meeung be forwarded to Mr HxssERT Rix, Royal Society, e 
Burlington House, W , marked “ Government Grant, ’ before May 17, 
1884 


THE MASON SCIENCE COLLEGE, 


BIRMINGHAM 


The CHAIR of MATHEMATICS in this COLLEGI will shcrily be 
VACANT, in consequence of the Appomtment of Prof Hill to the Chair 
of Mathematics in Umversity College, Londen Stipend, £250 per annum, 
plus two-thirds cf the Fees from Day Students, and the whole of the Fees 
from Evening Students 

The successful Candidate will be expected to enter on hus duties on 
October x next 

Aprilications should be sent to the undersigned, on or before April 26 
next 

By a resolution of the Council, Candidates are especially requested to 
abstain from canvassing 

Further particulars may be obtained from 

GEO H MORLEY, Secretary 


OPEN SCHOLARSHIPS of NATURAL 
SCIENCE of the Value of £100 and £60 are awarded annually in 
OCTOBER at ST THOMAS'S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, S E For particulars apply to G REN DLE, 
Medical Secretary W M ORD, Dean 


TO SCIENCE TEACHERS —For Sale, 
Polariscepe for Convergent and Paralel Light System Descloiseaux, 
by Laurent | Will show the Widest Angled Crystals A few beautiful 
objects for ditto Also Diffracion Apparatus fcr Telescope and 
re erere —To be seen at C Baxer’s, Optician, 244, High Holoorn, 














WANTED —“ Nature," the Week after Pub- 


heation, for Six Months, from May 1 next —Reply, stating Terms &c 3 
to Wm McLzz, 18, Nassau Street, Dubin 


FOR SALE, CHEAP —ONE “MARTIUS 

FLORA BRASILIENSIS, ’ complete and in good order, containing 

all that has appeared Price £100, cost £150 Address “S 5507," 

cate, o£ Pd Mosse, Advertising Offices, 18, Queen Victoria Street, 
ondon, E 


To CLERGYMEN, EXECUTORS, &c— 


Mr DICKINSON, of 8o, Farnngdon Street, London, begs to intimate 
thet he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only complete LIBRARIES but also Small 
Collections of second-hand Books and MSS , either in Town or Country 
N B—Travelling expenses only charged when the books are not 
purchased 


MR. RICHARD ANDERSON, FCS, 
AUTHOR OF 
“LIGHTNING CONDUCTORS 
THEIR HISTORY, NATURE, AND MODE CF APPLICATION,” 


Makes a Specialty of Testing the Efficient Act on of Lightning Conductors, 
and of giving Advice as to the best mode or applying the Apparatus for the 
Protection of Public and Prvare Buildings 


I EADENHALL HOUSE, tor, LEADENHALL STREET, E C, 
OS! 
SCIENTIFIC ART. 

DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


€ Refglly ‘and neatly executed from Deseriptions, Sketches, cr Objects 
Commissions Addressed to 


DUNCAN, SCIENTIFIC ARTIST, 
(Care of Mr D Bocug) 
3 ST MARTIN'S PLACE, TRAFALGAR SQUARE, WC 
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A 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL'awarded at the FISHERIES EXHIBITION to 
THOMAS BOLION, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers N eteus quadricoffis, or CEcistes 
crystalhnus, with drawing and descgptto He has also sent outg)phrydie 
longipes, Melicerita "ingens. Ylamnggs ceratcphylli, Brachionus pala, Stentor 
poly morphus, Volvcx globaror, Protc cocfus figviatils, Nitella in fructifica-® 

ton, €&c z 


. s 
Weekly Announcements will be made in this place af Orgamaas T B. 
1s supplying * 


Specimen Tube, One ShillMg, post-ffee. * 


Twenty-six Tubes in course of 51x Months for Subscription of fex 18 5 
or Twelve Tubes for xos Gd s . 


Portfolio of Drawings, len Parts, 15 each @ 


-e- 
SKELETON OF .FROG 


pared, 4s , post free 
E WADE WILTON, NorthfieldgViilas, Leeds 


HOW & cb^s. 2 
Geological Transparencies*ferethe LaNfern. 


Descnptie Catalogue on Application s e 


. 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, £ . 
HOW & CO'S POCKET MICROSCOPE LAMP, 82 6d 


MICRO-PETROLOG?) —Sections of Pitchstames, Obsidians, Granites, 
Syenites, Diontes, Gabbros, Dolerites, Besalts, Tachyhtes, Trachgtes, 
Andesites, Porphyrites, RI yolites, I avas, Ashes, Gneiss, Schists, Lime- 
stones, Åc . price 1s 6d each 


JAMES HOW & CO, 73, FARRINGDON STREET? LONDON 





carefully pro- 





ROCK SPECIMENS" ° . 
AND ROCK SECTIONS FOR MICROSCOPIC EXAM@MATION 
‘The Largest Stock and Greatest Variety ir Lohgo: 
New Lists Now Ready : . 
Collections and Single Specimens All Examples ave well and gcarefully 
authenticated e. “ 
Speciality — Large anc carefully cut Ro@k Serticns from well-authenti- 
cated Specimens Prof James Geikie s#ys ‘‘ These are the jargest and 
best cut sections made by any one ff England ” 


JAMES R GREGORY, 
Geologist and Mineralogist, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON ® 


NEW GATALOGUE OF MINERAIS 
SPECIMENS 


6 
Arranged forthe selecnon of Single Specimens, &c with Prices This 
List contains early all of the New Species described during the last few 
years, also many discovered at new localities — lwenty four pages Post 
Free for Two Stamps Also New Lists of Rare Minerals, Rock Specimens, 
Gælogical Apparatus, Collections, Hammags, Books, and Microscopic 


Secrions of Rccks 
JAMES R GREGORY, 
Mineralogist and Geologist, 
88, CHARLOTTE SIRLET, FITZROY SQUARE 








YOUR ATTENTION ıs respectfully called 


togthe Second Edition of my List of OPTICAL GOODS, &c , with 
Illustrations and Testimonials A FRANCOIS, opectalist, Devonshire 
Place, Ryland Road Birmingham 


* MINERALOGY AND GEOLOGY. 


The following New Munerals have just arnved —BORRICHITE, 
FRIGIDITE,PITTKOI! also Goop BARRANDITE SÆ HAMILE 
ARGENTOPYRITE, CYCLOPITE, ROMEI TM, ENARGITE, NA- 
TIVE SILVERS, ARGENTI] E, PYRARGYRITE, &c, &c ° 


VERY FINE “SHERRY-COLUURED” TUPAZES 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


same * 
Lists om Appircatio.s Hammers, Chisels, and Hammer Straps 
PRIVATE LESSGNS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 

SAMUEL *HENSOR, e 
277, STRAND, LONDON, 
Opposite N@rfolk @tre® 


“NATURE” SERIES —NEW VOLUME z 


The CHEMISTRY of the SECONDARY 


BATTERIES of PLANTS and FAURE By PH GLADSTONE, 
PhD,F RS, and ALFRED TRPBE, F Inst C , Lecturer onej-he 
mustry at Dulwich Collegee Crown 8vo. *8 67 
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Sale bp Auction. 


BOTANICAL I IBRARY 





*. MR J & STEVENS has received Instruc- 


. t ons from the Executors to iut. 
B 


SALE by AUCTION in APRIL, 
e the Valuable BOTANICAL LI 


ARY, formed by the late ROBERT 


HANB IR Esq, of ‘he Peles,’ Ware Further Particulars in future 
ee craemants —Auction” Rooms and Offices, 38, King Street, Covent 
Garden W è 
e ES e Bat $4 
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. .* STANDARD 
* COLLECTIONS AND APPARATUS 
e . FOR TEACHING 


GEOLOGY AND MINERALOGY, 


* CATÉLOGUE POST FREE 
QVI NM HE NMTE 


e Ti the Press 
. CHARACTERSSTIC BRITISH FOSSILS. 
.* POST FREE, 64 


. 
hz —AS only a &mitSd hember of Copies will be issued orders should be 
Fe sent on at oce to avid disappointment 


° THOMAS J DOWNING, 
FY Wiftsk iN STREET, LONDON, EC (over Quarter of a Century) 
its pé E red 


* DIAMONDS IN MATRIX 
R C NOCKOLD sDiamond and Oriental Stone Cutter and Dealer, has 
wi sale Specimens of the above, also Cut Precious Stones ın all Colours 
. Precious Stones valued and bought 
x2 FRITH STREET, SOHO, W 


. NOTICE OF REMOVAL. 


* a THOMAS D RUSSELL, 


Late of ESSEX STREET, STRAND, 


Has femoveg his extensive Collections of Geological, Petrological, Minera 
logical and Muicroscopicay Specimens to more conventent Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 


e THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITIA ENTOMOLOGY 
. Edited by Jonn T CARRINGTON, 


With the Assistance of 
FREDERICK Bonn, F ZS Joun A Powgr, M D 
Epwarp A Firre, F L.S J Jenner Wern, F L.S 
F,BucHaNan Warre M D 


e. 

Corfams Articles by well-known Entomologists on all Branches of the 

Science , on Insects injurious or beneficial to Farm or Garden, Notes on 

Habits, Life-Hisfortes, occurrence of Ranities, &c , there are Monthly 
Lists of Dyplicates and Desiderata 

‘ous WOODCUT ILLUSTRATIONS, to the printing of which especial 

attention ts given, and occasional LirHoGRAPHED and Cunoxo-LITHO- 

GRAPHED PLATES 
SIMPKIN, MARSHALL &CO Stationers’ Hall Cogrt 











LA SEMAINE FRANGAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literagure, 
Science, Art Varieties, Notes Price 22 ; through Booksellers, and at 
the Railway Bookstalls Office, 441 Strand, W C 
* LA S"MAINE FRANÇAISE Jounal Françaıs pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplure par la poste, 24d en timbres poste Abonne- 
ment franco par la poste—un an, tos roZ , six mors, 5s 52 Prix 2d 
Chez tous les libraires et aux gares des chemins de fer On s'abonne 
e. aua bureaux, 441 Strand, Londres, W 
LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise ” has been brought ouin London for the benefit of those English 
readers who may wish to study contem@orary French from all points of 
ew, instead of confining their reading to one particular Gallic print 
It certamly @erks success "GC, aphuc 
LA SEMAINE FRANCAISE —“ The numbers before 
us are full of good things Tt will be far better for most than any 
@ne @ the pest papers published in Paris itself We are much pleased 
with the character of it, and believe it will be highly valued in all those 
© many households where French is cultivated ‘The printing Is very well 


done ”’—Queen 
TERMS OF SUBSCRIPTION — s d 
Three Nf$nths 2 9 
Six oy P 5 5 
Twdive ,, ë . 
O O ,payableo A CnisTIN 
? Publishing Office, 441, Strand, W C 
. e 








| NORTH BRITISH AGRICULTURIST, 


the only Agricul:ua! Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others in erested ın the 
management of land taroughout the Umted Kingdom 
The A'SRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of allthe principal British 
and Irish Markets of the wee 
Thespecial attention of Land Agents is directed to the AGRICULTURIST 
= one of the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Ad ertisers addressing themselves to. Farmers will find the AGRICUL- 
TURIST 4 first-class medium for reaching that Class 
Price 3¢ By post 342 Annual Subscription, payable in advance, x4s 
aoe High St , Edinburgh, and 145, Queen Victoria St London, 


Money Orders payable to Charles Anderson, Jun , Edinburgh 


THE *HANSA" 


Published since 1864 im Bamburg, 1s the only mdependent professional 
paper in Germany dedicated exclusively to Maritime. Objects Essays, 
Critiques, Reviews, Reports, Advertisements Strict eve kept upon the deve- 
lopment of Maritime Affairs in every respect Every second Sunday one 
Number in gto at least, frequent supplements and drawings Subscription 
at any tune , preceding numbers of the year furnished subsequently Price 
19s fortwelve months Advertisements 42 a hne widely spread by this 
Paper, considerable abatement for 3, 6, r2 months’ msertton Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited by 
W v Freeven MR, Hamburg, Alexander Street, 8 








x6s per Ann, 20s Post Free 
DER NATURFORSCHER, 
Wochenblatt zur Verbreitung der Fortschrtte in den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 


A Weekly Periodical devoted to Natural Science $2 Nos, x6s Speci- 
mea Numbers may be had through anv Foreign Bookseller — 1884 will com 
mence the XVIIth volume 


Berlin DUMMLER, 77, Charlottenstrasse, S W , and all Booksellers 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul Journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous le« 
progrés de l'électricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président, 
A BERTHON, E BOISTEL, F BOREL, 
R de COULON, W de FONVIELLE, L MAICHE. 
A de MERITENS, D MONNIER, D NAPOLI 
- Subscription Yearly, 20s , Sex Months, 10v 
Agency for England and Colomes— 

LE FEVRE AND CO, ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


THE BREWERS' GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests 
facensmg, Legal, and Parliamentary Matters 
Review or THE Matt AND Hop TRADES, AND WINE AND SPIRIT TRADE 
RECORD 
The Organ of the Country Brewers 
** The Brewers’ Guardian ”’ 1s published on the evenings of every alternate 
Tuesday, and 1s the onlv journal officially connected with brewing interests. 
Subscription, x65 67. per annum, post free, dating from any quarter-day 
Single copies rs each Registered for transmission abroad 
Offices—s, Bond Court, Walbrock, London E C 











On the rst of every Month 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James BRITTEN, F L S , Bntish Museum 


CONTENTS —Onginal Articles by leading Botamsts — Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botantcal News — 
Proceedings of Societies 

Prieis 3a Subscription for One Year, payable in advance, res 


London WEST, NEWMAN, & CO (|t Hatton Garden EC 
DUBLIN UNIVERSITY PRESS SERIES 
Just Pubhshed, Fcap 8vo, pp 404 Price ss cloth 


A MANUAL of HISTOLOGY ,a€d of 


HISTOLOGICAL METHODS ByjJ M NURSEReGM D, FK 
and Q C P , Professor of the Irstitutes of Medicgne, Schoo e$ Physic, 
Trinity College, Dublin . 





| London LONGMANS, GREEN, & CO . 
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NATURE 
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DEMY $8vo, CLOTH, ILLUSTRATED, 215 


THE NEW PRINCIPLES 


OF NATURAL 


PHILOSOPHY, i 


With an Answer to Piof Huxley on * The Laws of Motion ^ 


AN ANSWER to “NATURE.” 
AN ANSWER to “KNOWLEDGE” 


ALSO, . "A 
Price One Penny e s 
Price One Penny 


ANSWERS to the “ATHENAZUM,” the “PALL MALL GAZETTES and 


the “WESTMINSTER REVIEW." 


Price One Penny. 


By WILLIAM LEIGHTON JORDAN, FRGS. 


London 


e 
DAVID BOGUE, 3, St Martin’s Place, Tiafalgar Square, We . 
. 





g 
Now Ready, price 1s 6d 


. 
Just Published, Price Os sil: so 


ON THE FORMATION OF URIC ACID | The RAINBAND How to Observe, it, and 


IN ANIMALS its Relation to Gout and Gravel Together with an 
Explanation of the Therapeutic Effects of some of the Remedies used 
jn the ‘lreatment of those Disorders By P W LATHAM MA, 
M D, Fellow of the Royal College of Phys.cians, London , Downng 
Professor of Medicine, Cambridge 


DEIGHION, BELL, & CO 
GEORGE BELL & SONS 


Cambnidge 
London 





Now Ready, with Illustrations and Blark Pages 


LECTURE NOTES ON 
GEOGRAPHY AND GEOLOGY By j 
FCS,andW B LOWE, MA, FCS 


A PERCY SMITH, Hor:on Street, Rugby 


A ——MMM———————————————————————— 


MINERALS AND STONE 
IMPLEMENTS 
Mr BRYCE-WRIGHT begs to call the attention of hts Clients and the 
Public to his large series of 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Minerals, Fossils, and Rocks from 41 upwards 
N B—These Collections obtained the Prize Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
BRYCE-WRIGHT, 


Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W 


With numerous Illustrations, Crown 8vo, 35 62 


POLARISATION OF LIGHT By W 


SPOTTISWOODE, LL D , late President of the Royal Society, &c 
New Edition [Nature Series 
MACMILLAN & CO LONDON 


Price 7s 6d 
PHYSICAL 
V ELSDEN, BSc, 








| NW 


What to Expect fromıt By HUGH ROBERT iLL, p $c, FCS 
With Numerous Illustrations, ai ne a full pk of ghe methode of 
Rain-predicting by means of Rainbanf as observed m Higer's 
smallest-sized Direct-Vision Pocket Spectroscope 
Con'ents —Introduction—H ow to see the Rainbgnd— What the Rainband 
is—How to use the Rainband—Graphical Representation of Observations— 
Results of Rainband Predicting 
To be had from the Publisher, ADAM HILGER, 204, Stanhope*Street 


—- 
Now Ready, 8v5, price 125 62. cloth 


OUTLINES OF PSYCHOLOUY,e with 


Special Reference to the Theory of Education, By JAM. SURLY, 
MA, Examiner for the Moral Sciences Tripos m tee University at 
Cambnidge , Author of ‘ Sensation and Intuition," &c 


London, LONGMANS & co . 


PHYSICAL GEOLOGY J*OR STUDENTS 
AND GENERAL READERS ByA H GREEN, MA,FGS, 
Professor of Geology in the Yorkshire College of cience, Leeds 
With Illustrations frgm the Author’s own Drawing# Third and Enlarged 
Edition 8vo 21s 


RIVINGTONS Waterloo Place, Pall Mall, London e. 








At all Booksellers, Cloth Price 3s 6g 
PHYSIOLOGICAL CRUELTY, or FAC 


versus FANCY An Inquiry into the Vivisec io Questifin By 
PHILANIHROPOS 


“Of all the works on the side of the vivisection physiologist, ‘ Physiological 
Cruelty " 1s the most able "'—GzagA:c 


e. TINSLEY BROTHERS, 8, Catherle Stree*, Strand 





uktrK and ROMAN COINS, Catalogue 
of the Collection formed by GEORGE SIM, F st Scot , Edinburgh 
4to Price zis 
MACMILLAN & CO, London — 
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Frontispiece— THE LIZARD LIGHTS BY NIGHT” 
~ Engraved by R PATERSON, from a Drawmg by C NAPIER HEMY 
CHANGES AT CHARING CROSS 
By Austin DonsoN _ With Illustrations by J O’Connor, A Morrow, and HOLLAR. 
AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL (Zo be continued) 
By the Author of ** Tohn Halifax, Gentleman ” 
THE BELFRY OF BRUGES 
By Rose G KincsLey_ With Illustrations by Ag DANSE ? 
y A HERALD OF SPRING 
S Ni With Illustrations by WALTER CRANE ce 
We i AN PAUL VARGAS A MYSTERY 
Bye e oy A ? By Huen Coxway, Author of *' Called Back i: 


on e . 


With Illustrations by C NAPIER HEMY 


HOW 1 BECAME A WAR CORRESPONDENT 
By ARCHIBALD FORBES 

THE ARMOURER’S PRENTICES . 
By CHARLOTTE M, YONGE. 


MACMILLAN & CO., LONDON "e . 
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° 33íavp of Societies 
e LONDON 


* THURSDAY, MARCH 27 


e 
Royar SOCIETY t 4 30 —Notes on the Varieties and Morphology of the 
@lunan Lachrymal Bone and its accessory Ossıcles Prof Macalister, 


F R $ —On the Electro chemical. Equivalent of Silver, and on the Abso- 


dute Elemromot®e Force of Clark Cells Prehminary Notice Lord 


Rayleigh, F R S—On the Natural and Artificial Fertilisation of Hernng 


Ova P wart 
Society or 'IafiinAPH ENGINEERS, at 8 —On the Proportion which ought 
to subsist between thegSize of Condu tors and the Strength of Currents 


Prof Gorge Forbes, F R S E —On the Relauon which should subsist 


between a Cuftent of Electricity and the Conductor employed t. à 

it ‘Thos H Blakesley, M Ag cR DIE) 
Society or Arts, at 8 —Cupro /mmonium Solution Dr Alder Wright 
RovAr INSTITUTION, at 3 —The OlderSElectrcity Prof Tyndall 


9 e FRIDAY, MARCH 28 


Society or Arts, at 8 —Trade Routes in Afghani@an G W Vyse 
EKETT MiICROSCOPICAL CLUB, at 8 
ROYAL INSTITUTION, at 9 —The Two Manners of Motion of Water 


e borne Reynolds 
SATURDAY, MARCH 29 e 


ELD CLuB, at 7 —Notes on some Eatreme Examples of the 
Spotted Aberrations of the Larva of British Sphinx Moths Wilham 
White —On Essex Wells Wilham Whitaker, BA, FGS 

ROYAL INsTiTOTI2N, at 3 —Photographic Action Capt Abney 


MONDAY, MARCH 3r 


ARISTOTRLIAN SOCIETY, a@8 —Hume's ‘‘Treatise of Human Natug: ” 
(continued) W E Beeton 
SOCIETY or Arrs, ate —Alloys used for Coinage Prof C Roberts 


TUESDAY, APRIL 1 
set oc mmm osos at 8 3o —On the Use of the Remora by Native 
Fishermen at Zanzbar F Holmwood —On the Acchmatisation cf the 
Japanese Deer at Powerscourt Viscount Powerscourt —Studies in New 
Zealand Ichthyology, I On the Skeleton of Regalecus argenteus Prof 
T Jeffrey Parker 
SocigTY or Arts, at 8 —The Congo and Niger R Capper 
Roya INSTITUTION, at 3 —Ammal Heat Prof Gamgee 
WEDNESDAY, APRIL 2 e 
GEOLOGICAL SocigtTy, at 8 —The Rocks of Guernsey Rev E Hull, MA 
* Wigh an endix on the Microscopic Structure of some of the Rocks, by 
Prof T G Bonney, Sc ,F R S —On a New Specimen of Megalichthys 
from the Yorkshire Coalfield Prof L C Miall—Studies on some 
Japanese Rocks Dr Bundyiro Kotó 
Society oF Arts, at 8 —Dwellings of the Poor Elijah Hoole 
e THURSDAY, APRIL 3 
Roya SOCIETY, at 4 30 
LINNEAN Society, at 8 —A Revision of the Families and Genera of the 
e Sclerodermic Zooanthera, the R&gosa excegted Prof P, M Duncan — 
Polleiírom the Egyptian Mummies Chas White —On the Anatomy 
and Functions ofgheg ongue of the Honey-Bee T J Briant 
MATHEMA®CAL SOCIETY, at 8-&On Double Algebra Prof Cayley, 
F R S—A Direct Investigation of the Complete Primitive of the Equation 
Fay, s 4)—0 witha way of remembering the Auxiliary System 
J Wau ell —€On the Floatation of a Imangular Pnsm J J Walker, 
FRS 
Roya‘ INSTITUTION, at 3 —The Older Electricity Prof Tyndall 


FRIDAY, APRIL 4 


Groxocists’ AssogfaTion, at 8 
Rogar INSTITYTION, at9 -TheBuilding of the Alps Prof T G Bonney 


et TURDAY, ARL 5 


ova Botanic SOCIETY, at 345 
Roya. INSTITUIION, at 3 hotographic action Capt Abney 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Ben 
yamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of allapphances for the protection of every description of building from the 
destructive effects of lightning 


NEWALL & COS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping ın all parts of the world 
with unvarying success is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public g 


R. S. NEWALL & CO., 


130, STRAND, WC , 7, NEW QUAY, LIVERPOOL $ 
68, ANDERSTON QUAY, GLASGOW . 


MANUFACTORY—GATESHEAD.ON.TYNE. 


' S. C. TISLEY & Co, 


OPTICIANS, 
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172, BROMPTON ROAD, S.W. 
RAIN-BAND SPECTROSCOPES. 
With Fixed Shts 30/- each 
With Adjustable Slits 40/- ,, 


Copy of an Unsoherted Testimonial from 
JOHN SANFORD DYASON, Esa ,FRGS,F.R Met S,, 
Member of Council of Meteorological S. ociety 
i Boscoser GARDENS, N W , September 19, 1883 
“I HAVE been working m the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you It has answered its purpose in a most 
*atisfactory manner ”” 


To $. € TISLEY & Co., 
172, BROMPTON RoAp, S W 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , IM «trated with 1,600 Woodcute 
Most Compete and Cheapest List of Apparatus 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREE1, 
TONDON, WC 


In Crown 8v», price ros 62 


ELEMENTARY APPLIED MECHA. 


NICS By THOMAS ALEXANDER C E Professor of Engineering 
in the Imperial College of Engineenng, lohe! Japan and ARTHUR 
WATSON THOMS VN, C E , B Sc, Professor of Engineering at the 
Royal College, Cirencester Part II Transverse STRESS , upwards cf 
rigo Diagrams and 200 Examples carefully worked out, new and 
complete method for finding, at every pornt of a beam, the amount of the 
greatest bending moment and shearing force during the transit of any set 
of loads fixed relatively to one another—e g the wheels of a locomotive, 
continuous beams, &c , &c 
“The student who should carefully read ıt and conscientiously work 
through the examples, would acquire a knowledge, theoreticaliy sound and 
practically useful, of this part of apphed mechamzs which he could not gain 
with the same labour and in the same time from any other book which has 
been published on the subject "--Nature 
MACMILLAN & CO, LONDON 














Is a Certain Cure for all Disorders of the LIVER, STOMACH 





AND BOWELS. A Great PURIFIER of the BEOOD; a 

Powerful Invigorator of the System, ın cases ef WEAKYESS 

AND DEBILITY, and is unequalled in Female Complainfs, 
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WALL PAPERS FREE FROM ARSENIC. : 


e ai WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainfrs, 
|W i ARE THE ORIGINAL MAKERS OF 


B l ARTISTIC WALL PAPERS, Guaranteed Free frem Arsene. * me 
2x Sole Address—110, HIGH STREET, MANCHESTER gOUARE, LONDON, W. *. 


May be obtained of all Decorators Special Prize Medal, Sanqdty Ingtitute . 
Award of Ment, International Medical and Sanitary Congress Silver Mel, National mu Sogiety, 1883 


HARVEY AND PEE,’ ik 


[By Appointment to the Royal Institution of Great Britam,)] A 
SUCCESSORS TO W. LADD & CO, á . e > 
SCIENTIFIC INSTRUMENT MANUFACTURERS, e 
BEAK STREET, REGENT STREET, LONDON, Y. 
MRS SPOTTISWOODE'S POCKET POLARIZING eSET ` e a’ 
Nicol and other Prisms, Makers *of .Maxwell's Dynamical and eGplgur Top% 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, Ee * " 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. ° Ce ° 
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Now publishing, 1n Crown 8vo, price 25 6d each E . 


ENGLISH MEN OF LETTERS 


EDITED BY JOHN MORLEY. 


. . 
JOHNSON By LESLIE STEPHEN LANDOR By Professor SIDNEY Coi," ° 
Scorr ByR H HUTTON CHARLES LAMB By Rev ALFRED AINGER . 
GIBBON By] C. Morison BENTLEY By Profesor R C JEBB s 
SHELLEY ByJ A SYMONDS DICKENS ByA W WARD . 
HUME By Profesor HUXLEY, PRS MACAULAY. By] C Mqrfsox 
GOLDSMITH By WILLIAM BLACK DE QUINCEY By Wiofessor MASSON. 
DEFOE By W MINTO MILTON By MARK PATTISON ° 
BURNS By Pmncipal SHAIRP HAWTHORWE By HENRY JAMES 
SPENSER By the Very Rev the DEAN of S1 PAUL’s SOUTHEY By Professor DOWDEN e 
THACKERAY, By ANTHONY TROLLOPE CHAUCER By Professor A W WARD 
BURKE By JOHN MORLEY GRAY PLE W GOSSE 1 
BUNYAN By] A FROUDE SWIFT ° By LESLIE STEPHEN 
POPE By LESLIE STEPHEN STERNE ByH D TRAIL e 
BYRON By Professor NICHOL. FIELDING By AUSTIN DOBSON 
COWPER By GoLDWIN SMITH SHERIDAN By Mrs OLIPHANT 
LOCKE By Professor FOWLER ADDISON By W J CouRTHOPE 
WoRDSWORTH ByF W H MYERS € BACON By the Very Rev theDEAN OF ST PAUL’s 
DRYDEN By GEORGE SAINTSBURY [Nearly 7 eady 

e. 
MACMILLAN AND CO., LONDON, WC á = 





SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 
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MICHAEL FARADAY HERMANN L F HELMHOLTZ, 
THOMAS HENRY HUXLEY SIR JOSEPH DALTON HOOKER A , 
CHARLES DARWIN. WILLIAM HARVEY . 
JOHN TYNDALL. SIR GEORGE B AIRY. ° 
GEORGE GABRIEL STOKES J LOUIS R. AGASSIZ , 
SIR CHARLES LYELL JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES WHEATSTONE RICHARD OWEN : 
SIR WYVILLE THOMSON JAMES CLERK MAXWELL 
ROBERT WILHELM BUNSEN JAMES PRESCOTT JOULE « 
ADOLF ERIK NORDENSKJOLD WILLIAM SPOTTIS WOODK. * 
SIR WILLIAM THOMSON. e ARTHUR CAYLEW 2 e. 
Proof impresstons of these, printed on India paper, may be had from the Publishers, price v. each, 
S the Set of 22 Portraits in a Handsome Portfolio for £5 15s od carriage paid, ` 
i THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s ` : 
* 
. 8 e. Cheques and P O.O's payable to MACMILLAN & CQ, d e 
e oè e * 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. . eem : 
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*., P . * € Now Ready, with Two Portraits, Two Vols Demy 8vo 36s 
aS * e 
MPO THE LIFE OF 
 E€RKEDENWICK DENISON MAURICE, 
s : e sCHIEFLY TOLD IN HIS OWN LETTERS, 4 
s . EDITED BY His Son, 
s "4 " FREDERICK MAURICE. 





i DR °MORITZ BUSCH'S NEW WORK ON PRINCE BISMARCK 


‘ee? . ^ OUR CHANCELLOR. 


æ. ^ . 
Sketches fore, EMstofical Picture by Dr, MORITZ BUSCH *. "Itanslated from the German by W BEATTY-KIN GSTON, 


Agthor of ** William I , German Emperor," ‘ The Battle of Berlm,” & Two Vols Crown 8vo 18s 
. e 





ee 
TWENTY FIRST ANNUAL PUBLICATION (Revised after Official Returns) of 


o . 
e . . . . 

THE STATESMAN'S YEAR-BOOK. A Statistical and Historical 

° Annual of the States of the Civilised World for the Year 1884 Edited by J SCOTT KELTIE. Crown$vo tos €d 

e *"The work has been recast, 9o pages of fresh matte: have been added, anda brief study of the book will show what pains the 

Jgfitor has taleen to make ıt worthy of its title , Altogether, Mr Keltie may be congratulated on having produced a volume 
which the statesman or student of politics may consult without fear of being misled, and the very evident zeal and industry which 
he has lawshed 4n compassing this result entitles him to something moie than a word of common praise.” —TZimes 


e. b. è CR a - 

POETRY OF MODERN GREECE; Specimens and Extracts. Trans- 
fated y FLORENCE M‘PHERSON Fcap 8vo 5s 

SAMOA. A Hundred Years ago and long before, together with Notes 


on the gults and Customs of Twenty-three othe: Islands m the Pacific By GEORGE TURNER, LL D, of the London 
Missionary Society Wath a Prefacgby E B Tvrom, RS With Maps Ciown8vo gs 


e —————— 
- ERINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 
ALFRED DANIELL, M A, Lecture on Physics in the School of Medicine, Edinburgh Medium 8vo ars 
e MANUALS FOR STUDENTS NEW VOLUMES 


HEAT. By P. G. Tarr, M.A., Sec.R.S E., formerly Fellow of St. Peter's 


College, Cambiidge, Professor of Natural Philosophy in the University of Edinburgh Crown 8vo 75 62 [West week 


A COURSE'OF INSTRUCTION IN ZOOTOMY (VERTEBRATA) 


By T JEWFREY PARKER, B Sc Lond., Piofessoi of Biology in the University of Otago Illustrated Crown 8vo 
8s [Next week 





a» 
BURNETT LECTURES 


ON LIGHT. First Course. ON THE NATURE OF LIGHT. 


Delivered at Aberdeen in November 1883 By GEORGE GABRIEL STOKES,MA,FRS, &c., Fellow of Pembroke 
College, and Lucasian Professor of Mathematics 1n the University of Cambridge Crown 8vo 25 6d. 


-WOS WICH MATHEMATICAL PAPERS FOR ADMISSION 


INTO THE ROYAL MILITARY ACADEMY FOR THE YEARS 1880-1883 INCLUSIVE Crown 8vo 35 Gd, 


TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 





e Assistant Tutor and Lecturer in Mathematics of Gonville and Caius College, Cambridge, late Assistant Master at Eton 
Globe 8vo, Part I. ELEMENTARY TRIGONOMETRY 45 6d, Part II HIGHER TRIGONOMETRY 3* 62. Complete, 
75 6d . è 





* » MACMILLAN'S CLASSICAL SERIES NEW VOLUME 
THUCYDIDES. Book IV. Edited by €. E. Graves, M.A., Classical 
eLqtue and late Fellow of St John’s College, Cambridge Fcap 8vo 5s " [Next week. 
MACMILLAN’S ELEMENTARY CLASSICS NEW VOLUME . 


THUCYDIDES.—THE RISE OF THE ATHENIAN EMPIRE. 


Being Sgfections from Book I Edited, with Notes, Vocabulary, and Exercises, by F H COLSON, M.A, Fellow of 
St John’s College,Cambridge, Senior Classical Master at Bradford Grammar School 1&mo 1s 62. e 
ee 
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"CHARLES COPPOGSK, ; >. 


Late Partner with R. & J. BECK,, ITE 





io, NEW BOND STREET, LONDON, Wi: 





PE e e 
MICROSCOPES FOR STUDENTS AND AMATEURS. s . 


` i Te 
Materials for Preparing, Staining. and Mounting Objects. New Preparations pf°Parasitic. 
Diatomacez ın sz, Marine and Freshwater Algae with Amer and" Tetraspor es 


ILLUSTRATED CATALOGUE, 2s ë 
100. NEW BOND STREET, LONDON, Ww. Pog 


CHAS. CHURCHILL & CO... 


Importers of American Tools and Machinery, 


21, CROSS STREET, FINSBURY, LONDON, E.G. 


Messrs C CHURCHILL & CO are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including I2 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
vatiettes of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, 


Planes, &c 
«HOUSEHOLD ELEGANCIES” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaply and tastefully. 300 pp 8vo Post free, 6s 64 















AMATEUR CATALOGUE, 215 pp (Parotolitho), with 800 Illustrations, sent on receipt of 6d , or É 
new and complete Illust ated Catalogue for 1883, 215 pp Ato, sent for is 1m stamps 


The REMINGTON. PERFECTED TYPE-WRITER. 





A. machine to supersede the pen for ESSE e It punts several styles of Type, 1nclud- 
manuscript writing, correspondence, &c , pee 

having twice the speed of the pea , 1s al- 
ways ready for use, simple in construction, 
not hable to get out of order, easily under- 
stood, and any one who can spell can write 
with it It 1s used in Governmen- Offices, 
by Merchants, Bankers, Lawyers, Clergy- 
men, Doctors, Scientists, &c , &c , &c t 

“ The total cost of a Type-writer would et 

be more than repaid to many authors by inae ho 

the saving which it would effect in the eb p 2 i i i x It opens a new and@aide field of con 
production of even a single volume "— § an ice ph ze enial and healthful labougto men, and 
ROBERT BRUDENELL CARTER, FRCS "tes Sanam in e especially to educated women => «m 


HIS GRACE THE LORD ARCHBISHOP OF YORK writes:— '" BrsHoPrHonPE, York, October 14th, 1882 


The Machine with which the Archbishop s writ ng has been in constant work for more than three years , has written many thousands of letters, has 
travelled two or three thousand miles, has never been out of order, except from a shghtinjgry to the rac« caused by careless packing fora „ourney over France 
“Messrs BREMAN & ROBERTS "" 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, E.C, 


* 13 GOLD ar MII Fh I5 Sal VER 
uos THE OTTO” GAS ENGINE, eres 
OVER 10,000 DELIVERED. : 


CONSUMPTION of GAS guaranteed fs 

to be 20 to 70°, less than in other d : I X 
makes of Gas Engines. il Ei 

NEW TWIN ENGINES NOW OFFERED 
JGNITIOW EACH REVOLUTION 


Crossley*s Patent ‘‘ Self-Starter? may now be applied gk ecu 
The Safest, Best, and Simplest made d ey SS 


. CROSSLEY BROS, Limited, 








ing capitals and small letters. ° 
Type-writing 1s 1ncomparably superior 
to pen-writing in legibility, accurgcy, * 
compactness, and style, preventing all 
the vexations of illeg ble pen-wri$ing 
It saves clerk hne, stationery, and 
time, writing much faster than aver- 
age penmen, and condensing matter 
1: to one-half thegspace occupied by pen 


ie iu e writing 
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THE , SCORER” FIELD GLASS. | JUST PUBLISHED, SECOND EDITION 


f HOW TO PHOTOGRAPH; 


OR, 
l SLWPLE DIRECTIONS TO ENABLE 
4 BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES 
With an Addinonal Chapter on an Easy Method of Enlarging 
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Se, Su 


able for any Climate, 41/ 


Price weSling Case, 35/-, or with 
* 


Dull Leather Ca. 
As represented by Engraving, 


Ts UNRIVALLED for Value ! 
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> T. ©. HEPWORTH. 
Sa ap | 
SECOND TO NONE PRICH SIXPENCE. 
- JAMES BROWN, : PUBLISHED BY 
76, St Vincent Street, Glasgow. : 
AL VL JOHN BROWNING, 
Detailed Price Lists of ce agic Lanterns, &¢ , on 6 3, STRAND, LONDON, W.C. 





MAPPIN & WEBB'S STANDARD METEOROLOGICAL INSTRUMENTS 


EC ER M Qu NEGRETTI 


P LATE ZAMBEAS 
CU T if ERY 


Sunshine Recorder. 
With Adjustments for any 
. COMPLETELY 
FITTED. 






Latitude 
PRICE £12 12s, od 


All Sizes in Stock. 


A Supply of Divided Papers, for 
One Year's Use, 


fi zs od. 
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DETAILED LIST iusti ated [6 Lus Post 
FREE. Ue v 

- r NEGRETTI & ZAMBRR, * eut 
OXFORD STREBT, WEST END, AND Opticians and Scientific Instrument Makers’ * 
MANSION HOUSE eBUILDINGS, CITY, To Har Majesty THE QUREN 

«* LONDON. HQLBORN VIADUCT, : 
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LIVING SPECIMENS POR THE MICROSCOPE.” 


GOLD MEDAL awarded at the FISHRRIES EXHIBITION to 
THOMAS BOLTON, 57, NEWQIAIS, STREET, BIRMINGHAM!” 
who has last week sent to his @bsc@bers Glochidia. or Fry Òf Swan Muse 
(Anodonta), or Bowerbanlia uMbricaty, w th drawing and description eHe 
has also sent out Pedicellina ce"nua, Ser.ularia pumilay Melicerta, Limnias, 
CEctstes, Volvos glubator, Nitella ingfüicufication, ae è e 

Weekly Announcements will be made in this plate of Orgamsins T B 
1» supplying. . . 


Specimen Tube, One Shfileng, fost-free. I 


Twenty six Tubes im course of Sıx Months Sor Subscription £x IS, 
or Twelve Tubes for 105 6d = 


CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT of 


TECHNICAL EDUCATION. 
TECHNOLOGICAL EXAMINALIONS 1884 

Examinations 1n Technology will take place at the different Provinaal 
Centres throughout the Kingdom on Wednesday Evenmg, May 28, 1884, 
at 7 o'clock 

Secretaries are informed that the latest date for sending im re wns of 
Can lidates who wish to be examined 1n May next 1s MONDAY, Apal 28, 
after which date no application can poccibly be rece vec 

Individual Candidates who are unable to arrange to be examined at a 
Provincial Science Centre can, on appheat on t the Director and Secretary, 
be Seams in London at the Finsbury Technical College, Tabernacle 

ow, 


















The Texaminat ons will be held an 45 cubjects a 2x Portfolio of Drawings, Ten Parts, 15 eacit " 

, Programme containing Syllabis of each subject an ast year's B 

Examination Questions can be obtained fron the Central Office of the ST. THOMAS’S HOSPITAL MEDICAL, 
Institute, Gresham College, Londen, E, C COLLEGE, 


PHILIP MAGNUS, Directo- and Secretary 





ALBERT EMBANKIGENT, S E x 

The Summer Session will commence & May x Sigdents ‘wie shave 
passed a Prehminary Examination are informed tgat under adhe Ney Regvla- 
tions of the Royal College of Physiciang € i@angadvantaze to in 1n the 
Summer Session, those entering in summer are Also eligiple to compete for 
the Science Scholarships of £109 and £60, awarded in October [] 

There are numerous Prizes and Schelerships, nd all ABgomtments are 
"open to Students without extra charge ee. e. 

Special Classes for the Eaamin@uons of theUnis eraty òf London ate held 
throughout the year e 

A Register of Approved Lodgings and of Private Fam Les receiving 
Students to reside 1s kept in the Secretary's offfte 

Prospectus and all particulars can be obtained from the Medica? Secre- 


tary, Mr G RENDLE . 
W M ORD,Dean * 


LASCIATO NP 
THE MIDDLESEX HC§PITAL 
MEDICAL SCHOOL ° $ 


SUMMER SESSION, 1884 9,8” > 
eem and Chmical Instruction in the Wards Wil commencee on 
ayır e 
Gentlemen can enter to any one Course or to Hospgtal P actice only 
TWO ENTRANCE SCHOLARSHIPS, of the Annuat Value of £25 and 
£20 respectively, tenable for To Ye (S aid a SCIENCE SCHOLAR- 
SHIP, Value £50, will be offered for Competition at the beginning of the 
Winter Session p 

For Prospectus, containing particulars as to othg ScMolarships, Resident 
Appointment, Feesg &c apply to the Dean, or the Resident Medical 


Officer, at the Hospital e 
ANDREW CLARK, Dean 


ee 

. 

TO BE bET ON LEASE —A Small House 
in the best part of ST JOHN’S WOOD, near LORD’S g RICKET 
GROUND  Conrsins on ground-floor four reception rooms, one of 
which was built fur and has been used as a studio, kitchen and offices 
On first floor four bedrooms, bath-r.om with fitted bath, hot and cold 
water Servant'ssturcase The house is ın excellent repair, and the 
drainage has been put n order under the superintendence cf a Sanitary 

€ Engineer Rent £125 No premiu Fittings and Faxtures to be 
taken For Cards to view apply to Mr MILLAR, 8, Wellington Road, 
St John’s Wood, and 14, Grafton Street, Bondéjtre:t 


MR. RICHARD ANDERSON? a 


AUTHOR OF 


“LIGHTNING CONDUCTORS 
TH&IR HISTORY, NATURE, AND MODE OF APPLICATION,” 


Makes a Specialty of Testing the Efficient Action of Lightning Conductors, 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Pu»lic and Private Buildings 


LEADENHALL HOUSE, 101, LEADENHALL STREET, E C. 


SCIENTIFIC ART. 4 i 
DIAGRAMS FOR SCIENTIFIC I ECTURES 


Now Ready, with Illustrations and Blank Pages Deny 8vo Post free, 
ros 


LECTURE NOTES ON PHYSICAL 


GEOGRAPHY AND GEOLOGY By J V ELSDEN, BSc, 
FCS,andW B LOWE, M A. 


A PERCY SMITH, Hortor Street, Rugby 


UNIVERSITY COLLEGE, LONDON. 
ORGANIC CHEMISTRY 
Classes of Organic Chemistry suitatle for Candidates preparing for Int 
M 4) honours and B Sc pass'and hcnours at tre London University will be 
given during the Summer Sessi n by H Forster Morey MA D Sc, 
Ass s ant Professor of Chem stry ‘Lhe first Lecture will be on 1UFSDAY, 
Apnle9,atira m For particulars apply to 


TALFOURD ELY MA, Secretary 
TO LIBRARIANS AND CURATORS 


The Committee of the Derby Free L brary, Museum and Art Gallery 
reqi re the serv ces of a LI BRARIAN and CURATOR Salay £200 per 
annan, with House Coal, Gas, and Rates free —Applications to be sent to 
me 1 ot later than May x neat 

By Order of the Committee 
EH M HAYWOOD, Clerk 











Frce Library, Derby, March 28, 1884 


INSTITUTE OF CHEMISTRY. 


FXAMINATIONS —l1he next London Examiration in Practical Che 
misti y n connection with the Institute will be Feld on TUESDAY Mav 6, 
and Dllo ving days, at Untsersity College, Gower Street WC Examiner 
Prof C Granam DSc Candidates desiring to present themselves for 
this Exam nation must send m application to the Council on or before 
Thu-"day, April 24 together with the necessary Certificates in Theoretical 
and General Chemistry, Physics and Mathemat cs 

Ea minations will also be held as follows beginning on— 

UESDAY, June 3 
TUESDAY, November 4, 
TUESDAY, December 2 

ICCAL EXAMINATION —A Local Examination n Practical Che- 
mistry Will be held at the Owens College, Mai chester, on MONDAY, 
April 28, and following days Examiner Mr WarsoN Surrg, FCS 
Candidates for this Examination. must send in their Cert ficates on or before 
Saturday, April 19 

Full particulars may be obtained on application t5 the Secretary, Mr 
CHARLES E Gnovzs, Somerset House Terrace, Strand, 


UNIVERSITY COLLEGE OF SOUTH 


WALES AND MONMOUTHSHIRE 
PROFESSOR OF ENGINEERING. 

‘The Council are prepared to APPOINT a PROFESSOR of EN- 

GINEERING, at a salary of £309 per annu n, with a share of the fees 

Further information can Le obtained from the undersigned, to whom 

references and testimonials are to be forwarded not later than April 30 

















University College, Carciff IVOR JAMES, Regi trar AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
THE MAS ON SCIE NCE C OLLEGE, Carefully and neatly executed from Descriptions, Sketches, or Objects 
BIRMINGH AM Commissions Addressed to 


L4 
MR W. S BUNCAN, SCIENTIFIC ARTIST, . 
(Care of Mr D Bocumg, 
3 ST MARTIN'S PI ACE, *RAFALGAK EQUATE, WC 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, * 


Late of ESSEX STREET, STRGND, 


Has removed ^us extensive. Collecticns gf Geological®Petrological, Minera 

logical and Microscopical Specimens to re conve@ient Premiés at 

78, NEWGATE STREET, negr the New Gerral Post Office Address— 
e 


THOMAS D RUSSELL, 


The CHAIR of MATHEMATICS ın this COL LEGE will shertly be 
VACANT, in consequence of the Appointment of Prof Hill to the Chair 
of Matherrattcs in Univers ty College, Londen Stipend £2,o per annum, 
plus two-thirds cf the Fees from Day Students, and the wBole of the Fees 
from Even ng Students 

The successful Cangidate wll be expected to enter on lus duties on 
October z next 

Applic&ions should be sent to the undersigned, on cr before April 26 
next 

By a resolution of the Council, Candidates are especially requested to 
abst@in from canvassing 
Further parugnlors may be obtained from 
e ° GEO H MORLEY, Secretary 


e. 9 — ——9— 
SKELETON OF FROG carefully pre- 


pared, 4s , post free 











e E WADE WILTON, Northfield Villag, Leeds 78, NEWGATE STREET, LONDON, EC 
e 
. 
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* MINERALOGY AND GEOLOGY. 


The follo Mag New Minerals have júst arnved —BORRICHITE, 
FRIGIDITE, PITTK 911, also Goop BARRANDITE STEPHANIT E, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA- 

®. TIVE SILVERS ARGEN ILE, BYRARGYRITE, &c , &c 
VERY FIRE "SHERRY-COL URED’ TOPAZES 
eA. Large Series of RCCKS, alsq MICROSCOPIC SECTIONS of the 
same . 
e e 
e. Lists age Appnet ron Haters, Chisels, and Hammer Straps 
RIVATE LESSONS AND EVENING CLASSES 


BLOWPIIG%® GASES AgiID APPARATUS Catalogues free 


e , SAMUEL HENSON, 
. 277, STRAND, LONDON, 


. . Oppos.te Norfolk Street 


— 
. * HOW & CO'S 
. ., 
Geological Transparencies for the Lantern. 
E e DescriptivegCatalogue on Applicaticn 
WALKERS SPECIFIC GRAVITY BALANCE FOR ROCKS 
D> : NƏ MINERALS 
HOW &.CO’S POCKET MICROSCOPE LAMP, 8s 64 
MICRO-PSTROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syentes, DRontes, (gaWbros, fDolentes, Ba:alts, Tachyhtes, Trachytes, 
Andéutes, Porpkyntes, Rt gohtes, I agas, Ashes, Gneiss, Schists, Lime- 
Stones, &c price is 6d each, 
JAMES HOW & ço » 73, FA*RINGDON STREET, LONDON 


. ROCK SPECIMENS 
e AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Gyergest Stock and Greatest Vanety m London 
New Lists Now Ready 
Ccllections and Single Specimens All Examples are well and carefully 
aughenticatcel y 
Specrality — Large and carefully-cut Reck Sect ns. from wellauthenu- 
cated Specia: | Prof James*Geikie says — "' These are the largest and 
bgst-cut sectionfnfade by any one in England ” 
e. JAMESR GREGORY, 
e. Geologist and Mineralogist, 
88, CHARLOTTE STREPT, FITZROY 5QUARE, LONDON 


NEW GATALOGUE OF MINERAL 
* SPECIMENS. , 


@rranged for the selection of Single Specimens, &c. with Prices This 
List contains nearly all of the New Species described during the fast few 
yeas, also many discovered at new localities Twenty four pages Post 
Fred for Two Stamps Also New Lists of Rare Minerals Rock Specimens, 
Geological Apparatus, Coilections, Hammers, Books, ®and Microscopic 


Sections & Rocks 
JAMES R GREGORY, 


Mineralogist and Geologist, 
88, CHARLOTTE STREET, FITZROY SQUARE, W 


» STANDARD . 
COLLECRIONS AND APPARATUS 
FOR TEACHING 
- GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


Ja the Press 


CHARACTERISTIC BRITISH FOSSELS. 
POST FREE, 642 
N B —As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


e. . THOMAS J. DOWNING, 
38, WHISKIN STRE€T, LONDON, EC (over Quarter of a Century) 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and'Orfental Stone Cutter and Dealer, has 
61fsale Specimens of the above, also Cut Precious Stones in all Colours 


Precious Stones valued and bought 
12 FRITH STREET, SQHO, W 


TIME BY. TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7%08 *od , £9 17s 6d, and £13 3138 od, 

bs Instruments sent on Approval 


Latimer Clark’s Manual of the Use of the 


Transit Instrumgnt for obtaming Correct Time, 1s Treatise, 5s , and 
‘ables by vguch any Pers: ne may obtain Accurate Time by ^ Simple 
bservation wethout @gtulation 2s 6d per annum 

. PAMPHLET FREE ov Application 
A J FROST, 4, Westnffaster Chambers Victoria Street, S W 
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Just Pubhshed, with 25 Plates, price £1 125 


PHILOSOPHICAL TRANSACTIONS 
(PART IIT , 1883) 
CoNTENTS 


On the Ciliated Grosve (Siphonoglyphe) in the Stomodzeum of the Alcyo- 
narians By Sydney J Hickecn, BA 

On the Determiniticn of the Number of Electrostratic Units in the 
Electromagnetic Unit of Electricity By J J Thomson, M A 

The Development of Renilla Hy Edmund B Wilson, Ph D 

Un the Continuity of the Protoplasm through the Walls of Vegetable 
Cells By Walter Gardiner, B A 

Supplement to former Paper, entitled. ** Experimental Inquiry into the 
Compositicn of some of the Ani nals fed and slaughtered as Human Food ” 
Compcsit on of the Ash of the entire An mals, and cf certan separated 
parts By SirJ B Lawes, Bart, and Dr J H Gilbert 

The Bakerian Lecture —On Radiant Matter Spectroscopy The Detec- 
tion and wide Distribution of Yttrium By W Crookes, F,R S 
oa a new Crinoid from the Southern Sea By P Herbert Carpenter, 


An Eapermental Investigation of the circumstances which determine 
whether tħe Mot on of Water shall be direct or sinuous, and cf the Law of 
Resistance in Parallel Channels By Prof Osborne Reyn lds, F RS 

Published and Sold by HARRISON & SONS, 45 and 46, St. Martin's 


ance 


"Separate Cop.es on sale by TRUBNER & CO , Ludgate Hill 





Atall Booksellers, Cloth Price 3s 62 
PHYSIOLOGICAL CRUELTY, or FACT 


versus FANCY An Inquiry into the Vivisection Question By 
PHILANIHROPOS 


“Of allthe works on the s deof he vivisection physiclogist, ‘ Physiological 
Cruelty’ s the most able "—GzaA:c 


TINSLEY BROTHERS, 8, Catherine Street, Strand 





This Day is Published, price xs, per Post 15 id 


AUSA-DYNAMICA 
CONCERNING FORCE, IMPULSION, AND ENERGY - 
By J2HN O'TOOLE 
Dubhn HODGES, FIGGIS, & CO 
London SIMPKIN, MARSHALL, & CO 


By LIONEL S. BEALE, F R S, Professor 
of Medicine in King's College, London 

SLIGHT AILMENTS, their Nature and Treatment. ss 

HOW to WORK with the MICROSCOPE roo Plates 


ons 
The MICROSCOPE ın MEDICINE 86 Plaes ars 
BIOPLASM an Introduction to Medicine and Physiology 6s 62 
PROTOPLASM, or, Matter and Life [4 New Edition preparing 
DIAGNOSIS and TREATMENT of URINARY DISEASE 





21s (Harmison 


[Preparing 
On LIFE and on VITAL ACTION ss 
The MYSTERY of LIFE 3s 6d 
LIFE THEORIES and RELIGIOUS THOUGHT ss 6a 


The “MACHINERY” of LIFE 2s 

DISEASE GERMS (Soiled Cop es only ) 8s 6a 

KIDNEY DISEASES, &c [4 New Edition preparing 
London J & A CHURCHILL E 


NORTH BRITISH AGRICULTURIST, 


the only Agricul‘ural Journal in Scotland, circulates extensively amorg 
Landowners, Farmers, Resident Agents, and others in e:est.d in ‘the 
management of land taroughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesday afterncon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week 
Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and. Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first class medium for reaching that Class 
Price 3¢ By post 342 — Annual Subscription, payable in advance, 145 
Eo eM Bgt St , Edinburgh, and 145, Queen Victoria St London, 





Money Orders payable to Charles Anderson Jun, Edinburgh 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted bys G Barrztr, J W Ooucras, R McLacuian, FRS, 
E C Rys, FZS, E Saunpers, FLS,andH T Srarnton, F R'S 
This Magamne, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and egpecially on the Insects of 
the British Isles à 
Subscnption—Six Shillings per Volume, post free 
mence with the June number in each year 
Vols I to VI (strongly bound in cloth) may be obtumed by purchasers ot 
the entire set to date, at the increased price of ros each, the suc@ceding 
vols may be had separately or together, at 7s each e 
London JOHN VAN VOORST, rz, Paternoster Row® _ e 
N B —Communtcations, &c , should be sent to the Edftors at iffe Sbose 
a {dress 





‘Lhe volumes com- 
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WESLEY COLLEGE, SSEXIEQESECERXN ED. 
- (AFFILIATED TO THE LONDON UNIVERSITY, 1844) ° 


GOVERNOR AND CHAPLAIN 
HEAD MASTER 


Rev iW H DALLINGER, F R.S, &c5 &e 
H M SHERA, Ese, MA, LLD . * ® 


SECOND MASTER C J. SCOTT, Esg, BA, Scholar oe an (Camb ) e an 
FIRST MATHEMATICAL MASTER THOS HUGH MILLER, Eso, BA (Camb ) e 
And TWENTY ASSISTANT MASTERS and PROFESSORS y 


» 
In addition to Classical, Mathematical, Enghsh, and Commercial Subjects BIOLOGY, PHYSICS, and V HEM&STRY, the 9 


Modern Languages of Europe, Hebrew and Syiiac, Vocal and Instrumental Music, 


and Drawing aie taught by Accompliged 
. 


Professors e 
The Rev W H. DALLINGER, F RS, has undertaken the PROFESSORSHIP of NATURAL SCIEMCE , agd gives n 
Weekly Lectures and Class Instruction m PRACTICAL ZOOLOGY, BOTANY, &c : 


CHEMISTRY is tauzht by R W LANCASTER, Esq, BA (I 


st Class Nat Science), Christ Church, Oxford 


e 
RHYSICS is 


taught by A H ALLEN, Eso, FC S SCHOLARSHIPS are AWARDED worth, mehe aggregate, 308} a year, 


The JUNIOR SCHOOL, conducted in a separate part of the Building, 1s in exc 
PROSPECTUSES may be obtained by Application to the GOVERNOR er 


ellent efficiency e 
BEAD MASTER ° 


Ihe NEXT TERM will commence on THURSDAY, MAY 1 e 





DEMY 8vo, CLOTH, ILLUSTRATED, 215 


THE NEW PRINCIPI/ÉS.'". 


OF NATURAL 


With an Answer to Piof Huxley on “ The Laws of Motion” 

ALSO, MEL 
Price One Penny e 
Price One Penny. 


AN ANSWER to “NATURE” 
AN ANSWER to ‘KNOWLEDGE.” 


s. ` 


PHILOSOPHY: 


ANSWERS to the “ATHENUM,” the “PALL MALL GALETEE, and 


the “WESTMINSTER REVIEW” 
By WILLIAM LEIGHTON JORDAN, FRGS. " , * 


Price One Penny. 


London DAVID BOGUE, 3, St Martin’s Place, Trafalgar Square, WC 





Now Reacy price is 6d 


ON THE FORMATION OF URIC ACID 


IN ANIMALS ts Relation to Grut and Gravel Together with an 
Explanation of the Therapeutic Effects of some of the Remedies ured 
in the Treatment of those Disorders By P W LATHAM MA 
M D, Fellow of the Royal Ccl'ege cf Physic ans, London, Dow mng 
Prof-ssor of. Medicme, Cambridge 
Cambridge DEIGHION, BELL & CO 
Lendon GEORGE BELL & SONS 


THE AUTOTYPE COMPANY, 
74, NEW OXFCRD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Masters 
preserved in the Naticnal Galleries of Eir pe, wih a choice selection 
from the Works of Contemporary Artixs—Povnter R A, Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossetu, F Shields, H Schmalz, 
Cave Thomas, P G Hamertcn &c 

SIR JOSHUA REYNOLDS —284¢ Examples of this 
Master fr. m rare Prints in the British. Mu eum, including 39 Subjects 
now 1n the Gross enor Gallery Fyhibition 

To adorn at little cost the Walls of Iome with Artistic 
Masterpieces visit. the AUTOTYPE FIN E-ART GALLERY, 74 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrati ns. 21 pp free to any adéress 

Fine-Art Catal-gue, 124 pp, price $7. post fice 
THE AUTOTYPE COMPANY 


TURNER'S «LIBER STUDIORUM,” 


Reproduced in Facsimile by the AUTOTYPE Prccess, and accom- 
pamed with Notices of each Plate 


By the Rev STOPFORD BROOKE, M A 


Publishing in ‘Three Volumes, each containing Twenty-four Illustrations, 
price Four Guineas per Volume Vol II now ready, ccnta ning — 








The Story of Europa Inverary Pier LauTenbourgh 
Bridge in Middle Dıs- Inverary Castle ard Calms H@rbour 

tance ‘own Coast of Yorh-hire 
Woman with Cymbals _ Flint Castle Ruizpah 


Watercress Getherers 
Juvenile Irick- 

St Cather ne H II 
Morpeth 


Hindoo Ablutions Stack-yarc and Horses 
Bennevill® Savoy Farmyard with Cock 
Source of the Arveron » Fifth Plague of Fgypt 
Alps from Grenoble Greenwich Hospital 
Ben @rthur Interior of a Church 
Detach¥d Platgs of this Edition of the * Liber," with the Ccmmentary 


apnerta@ung, are sold at 3s 62 each 


e 
* Publishers The AUTOTYPE COMPANY, LONDON, HemyS theran 
& Co, London and Manchester 


Just Publ shed, Price One Shillinge 


The RAINBAND. How to Observe it, and 
Whatto Expect from ıt By HUGH ROBERT MILL, B Sc, 8C S 
With Numerous Illustrations, and 4 full description of the me hod of 
Rain-predicting by mears of the Rainband as observed in Xjilger' 
smallest-sizgd Direct-Viston Pocket Spectroscope 

Contents —Introduction—E ow to see the Ramtand— What the Rainband 
ts—How to use the Rainband— Graphical Representation of Of&ervations— 

F esults of Rataband Predicting 

M to be had from the Publisher, ADAM HILGER, 204, Stanhope Street 


WATTSS DICTIONARY $F CHEMISTRY — 


Latest Complete Edition, with ALL the Supplements, 9 Large Vols 
8vo, cloth, New (Longmans, 1881-83), £15 25 or £8 8s , carriage paid 
Apply direct to Wst È Cray, Bookseller 2, Teviot Place, Edinburgh 


THE “LOISETTIAN® œ~ 


SCHOOL OF MEMORY. 
INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
^ DISCONTINUITY CURED !! 
A Phy siological System, wholly unlike Mnemonics, using none of 
ats © Localities,” * Keys,’ “Pegs,” ** Links,” or “ A ssociat*ons 


L——Á———— LJ 
Dr ANDREW WILSON, FRSE, Edifor of 
“Health,” says — 
* PROFESSOR LOISETTE'S SYSTEM IS PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE " . 


Mr RICHARD A PROCTQR, Editor of “Knowledge,” 
in No 117, d&ted January 25, 1884, says ~ ° 
* I WAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
THE SYSTEM TO ALL WHO AME IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES LFFLCTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO QBTAIÐ S@ USEFUL 
A RESULT” 


Any Book Mastered ın One Reading 
Great Inducements to Correspondemge Classes 
Prospectus post-free aet application do 


* e 
PROFESSOR LQUISET TE, 
7, NEW OXFORD STREET (opposite Mudie s Library), LONDON 

. . 
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. ° SUBSCRIPTIONS to “NATURE” LIGHTNING CONDUCTORS. 


` Yeaily* s d Experience, accumulated since the time of Benjamin Franklin, proves 
early D 28 o conclusively that à Conductor made of Copper of adequate size 1s the best 
e, Helf-yearlye * v A 14 6 of all appliances for the protection of every description of. building from the 
L E e Quarterly "aa . 7 6 destructive effects of lightning 
°  To,the United States, the Continent, and all places N EWA LL. & ( O 'S 
e within the Postal Unien’ — 1 
3 : & 5 PATENT 
.* ear, . S vie us (e) 
Qe a pe am. COPPER LIGHTNING CONDUCTOR, 
© Quarterly . 8 o As applied to all kinds of Buildings and Shipping in all parts of the world 


with unvarying success ıs the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered tothe Public 


@HARGES for ADVERTISEMENTS R S. NEWALL & CO, 


° Thite Lines in Column 2s 62 od per Line after 
. 








i P 2 130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
y N 
One-Eighth Page or Quarter Column . 018 6 68, ANDERSTON QUAY, GLASGOW 
Quarter Page oF dur a Column IIS o MANUFACTORY—GATESHEAD-ON-TYNE 
* ** Half Page, or a Column 3 5 0 
eae hlc Pag? e ^s 660 , BEST BLACK INK KNOWN. 
Rm 
e Post. Office Orders payable to MACMILLAN & CO D*SAPER'S INK (DICH ROIC) : 
* . DIFFERING FROM ANYJHING ELSE EVER PRODUCED 
OFFICE 929, BEDFORD STREET, STRAND, W.C. Writing becomes a pleasure when this Ink is used It has been adopted 
- . e by the principal Banks, Public Offices, and Railway Companies throughout 
e > " r Ireland 
iJ ta vy 9 F So U teties It writes almost instantly Full Black | Flows easily from the Pen 
e Does not corrode Steel Pens Blotting-paper may be applied at the 
LONDON Iscleanly to use, and not hableto Blot moment of writing 
" * THURSDAY, Aprit 3 Can be obtained in London, through Messrs BARCLAY & Sons, Farnng- 


don Street, W Epwarps, Old Change, F Newsrry & Sons, New, ate 
Rovar Socimv at 4 3o —Remarks on the Atomic Weight of Berylium ^ ^ ? j 
9 Prof W N Hartley —On the Heating Effects of Electric Currents W | Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 





Stationers 
H Preece, R S —Spectroscopic Studies of Gaseous Ex losions, No 
. Profs® Liveig and Dewar, F R ee the Acnon ofa Sense obtained BEWLEY & DRAPER (Limited), Dublin 
om ecicinal 1 eech on the Coagulation of the Blcod Prof JB d 
ay ER S (pas? NON-MAGNETISABLE WATCHES, 


+ * LINNEAN SOCIETY, at 8 —A Revison cf the Families and Genera of the 
Sclerodermic Zoommtheria, the Rugosa excepted Prof P M Duncan — WATCHES which cannot be “ MAGNETI SED,” constructed at 
Poen frog the Fgyptian Mummies Chas F White —On the Anatomy | the recommendation of W Crookes, Esq, F R S » and as exhibited at the 
and Functions of the Tongue ofthe Honey-Bee T J Bruant Electrical Exhibition, Paris 
MATHEMATICAL Societys ét 8—On Double Algebra Prof Cayley, E. DENT & CO, Mekers of 
F R S —A Direct Investigaticn ofghe Complete Primitive of the Equation Royal Observitory, Greenwich 
F(2, 4,2, &?zo with a way of remembering the Auxiliary System 


the Primary Standard Timekeeper of the 





J W Russell -On the Floatation of a Iriangu ar Prism J J Walker, Only Addresses —6r, Strand, and 34, Royal Exchange, London 
FR S —On Electrical Oscillations and the Efigcts produced by the Motion N B —Watches can be converted to this plan 
e ofan Electrified Sphere J J Thomson 
ROYAL INSTITUTION, at 3 —The Older Electricity Prof Tyndall 6 45 CORNHIL L 
X. : "ar ONU Ue PERILS ABOUND ON EVERY SIDE! 
GEOLOGISTS’ ASSOCIATION, at 8 THE 
ROY% INSTITUTION, atg -The Building of the Alps Prof TG Bonrey " ; 
SATURDAY, APRIL 5 Railway Passengers’ Assurance Company 
Roya Botanic Society, at 3 45 INSURES AGAINST 
ROYAL INSTITU1ION, at 3 —Photographie Action Capt Abney ACC DENTS OF ALL KINDS—ON LAND OR W ATER, 
MONDAY, Arn 7 ° AND HAS 
Socrftv og CHEMICAL Inpustry, at 8 THE LARGEST INVESTED CAPITAL, 


VICTORIA INSTIQUTE, at 8 
SOCIETY oF Arrs, at 8 —Alloys used in Coinage Prof C Roberts 
Roya IwnwiTUTION, at 5 —General Monthly Meeting 

- 


THE LARGEST INCOME, 
AND PAYS YE\RLY 


THE LARGEST AMOUNT OF COMPENSATION 


TUESDAY, APRIL 8 Of any Accidental Assurance Ccmpany 
Roya HORTICULTURAL SOCIETY, at x —Scientific Committee Chairrman—HARVIE M F ARQUHAR, Esq 
WEDNESDAY, APRIL 9 * Apply to the Clerks at the Railway Stations, the Local Agents, or 
ROYAL ASTRONOMICAL SOCIETY, at 8 West-Enp Orricz —8, GRAND eae BuirpixGs, CHARING Cross, 
Rovar Microscoricar SOCIETY, at 8 —On Binocular Vision. with. the Or at the 
Microscope Dr W B Carpenter x Head Office —64, CORNHILL, LONDON, EC 





WILLIAM J VIAN, Secretary, 


* e ~ 6, TISLEY & C , GOLD MEDAL, 
.9., V o., ERY S PARIS EXHIBITION. - 
OPTICIANS, COCOA In puo and Tins Pure 
172, BROMPTON ROAD, S.W. "dna ore T 


RAIN BAND, SPECTROSCOPES, "TTE pra EXTRACT 





cocoa "— Food, 





e è With Fixed Shits 30/- each Edited by Dr Hassall 
With Adjustable Shits 40/. ,, J S FRY & SONS, Bristol and London, 
Copy of an Unsohcited Testimomal from THE BREWERS' GUARDIAN: 
JOUN SANFORD DYASON, Esq ,FRGS,F.RMet S 3 A Fortnightly Paper devoted to the Protection of Brewers' Interests, 
ember of Council of Meteorological Soctety Lacensing, Legal, and Parlianf€ntary Matters 
M BoscoseL GanpENs, N W , September 19, 1883 REVIEW or THE MALT AND Ho? TRADES, AND WINE AND SPIRIT TRADE 
LI $ 
**I HAVE been working in the higher Alps—the vicinity of Monte Rosa Recorp 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket The Organ of the Country Brewers 
Spectroscope I@bought of you It has answered its purpose in a most “The Brewers’ Guardian ” 1s published on the evgungs df every alternate © 
@atisfactory enanner ” s Tuesday, and ıs the only journal officially connecte fe ree eset 
Subscription, 16s 6@ per annum, post free, dating#from an; tgr-day 
To S. C. TISLEY & Ce., Single copies Is each Registered for transmission abroad 
z * o 172, BROMPTON Roan, S W, Cffices—5, Bond Court, Walbrock, Londor, E C * 
e. 
-s e b 
* . 
* e » 
. e* a 
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WALL PAPERS FREE FROM ARSENIC; . 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Steiners, : 








ARE THE ORIGIRAL MAKERS OF e 


ARTISTIC WALL PAPERS, Guaranteed Free from A rfonie, ry RES 
‘Sole Address— 110, HIGH STREET, MANCHESTER SQUARE, PONDUS W. e 
May be o'.taized of all Decorators Special Prize Medal, s Bamtarydngitote " 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Heal ois 1883 


————s 
e e. 


EAR VEY AND PHAR,’ : . 


[By Appointment to the Royal Institution of Great Britan] e 
SUCCESSORS TO W. LADD & CO., e ‘ 

SCIENTIFIC INSTRUMENT MANUFACTURERS * | 
BEAK STREET, REGENT STREET, LONDON, W o € 

MRS SPOTTISWOODE’S POCKET POLARIZING Sr, er 
Nicol and other Prisms, Makers of Maxwells Dynamıcal and Colouw Tops ; e 
RAIN-BAND SPECTROSCODES, DICHROSCOPES, & 6. ° . 

ILLUSTRATED CATALOGUE, PRICE SIXPENCE. , . 


Ss. INL Sows. 


In Casks 12/6 per 9 gals In Bottle, 3/8 per doz Impl Pts ” 

















* Tio*tles charged 2 - per doz , and allowed at the same rate if returned , but they 
must be paid for with the Beer í 
Nei her sagnar, saccharum, nor any of the many new Brewing Materials are used in e 
the manufacture of the “S N” Stout, ıt 1s Brewed entirely from the finest Malt and he 
i3 Hops, it 1s, toc more hopped than Stout 1s generally, therefore, besides | eng very 
4 nutritious, 1t 15 an excellent Ion'c and particularly suited for invahds ladies nursing, or 
já} anyone rcquirng a good strengthening beverage It is a "Sound Nutrit.cus’ Tonic, T 
and very much recommenced by Medical men 
WALTHAM “BR FROTMEES, 
. Tir 53 : JT XLF 6T pee see E ATT PPIWEPY TONTON RW 


Messrs, MACMILLAN & 00-8 NEW BOOKS. 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR* 


BEGINNERS. By WILLIAM RAMSAY, Ph D , Professor of Chemistry m Unneraity College, Bristol 18m) 2s 6de ı 
[Next wek 


TRIGONOMETRY. By the Rev. J. B. Lock. M.A., Senior Fellew, 


Assistant Tutcr and Lecturer in Mathematics of Gonville and Cams College, Cambridg2, late Assistant Master at Eton 
a 8vo, Pat J ELEMENTARY TRIGONOMETRY 45 6d. Part II. HIGHER TRIGONOMETRY., 35 6d Complete, 


AN "ELEMENTARY TREATISE ON SOLID GEOMETRY. SBy 


CHARLES SMITH, MA, Fellow and Tutor of Sidney-Sussex College, Cambridge, Author of “Æ rica 
Treatise on Conic Sections” Crown 8vo [Marie ready, 


MACMILLAN S CLASSICAL SERIES NEW VOLUME 


THUCYDIDES. Book IV. Edited by,C. E. Graves, M.A., Classical 


Lecture: and late Fellow of St Jchn's College, Cambridge Fcap Svo 55 
MACMILLAN’S ELEMENTARY CLASSICS, NEW VOLUME 


THUCYDIDES.—THE RISE OF THE ATHENIAN EMPIRE. 


Being Selections from Book I — Raited, with Notes, Vocabulary, and Exeicses, by F H COLSON, M A ,gemiewaf ° 
St. John’s College, Cambridge, Serio: Class:cal Master at Bradford Giammar School 18mo. Is 6d, ° 


MACMILLAN & CO, LONDON 


SECOND EDITION, | 
GRIFFIN'S ord 
. REMEDT 


CHEMICAL HANDICRAFT.: re s» zudem ou wolim, an stu 
A effectually rubbed ai the Neck and Chest, :t cues SQRE 

I 
BEICMAT 26 TOST FREE THROATS, BRONOHITIS, COUGHS and COLDS; dnd for 


A CATALOGUE OF CHEMICAL APPARATUS : GOUT, RHEUMATISA, end ct Sian Diseases 1t 18 unequalled, 


ILEUŞTRATED, CLASSIFIED, DESCRIPTIVE , To CLE RGYMEN, EXECUTOSS, &c.— 
Dehy 8vo,gi80 pp , Illustrated with 1,600 Woodcuts : Mr DICKINSON, of £9, Farringdon Street, London, begg to intimate, 























| that_he PURCHASES, at tbe highest markegpble value, for IMO 
atest Complete and Cheapest List of Apparatus MEDIATE CASH, rot only c@aylete LIBRARIES but also Small 
JQHN J. GRIFFIN anp SONS, 22, GARRICK STREET, | Me cf secend-hard Boc «s and MS. eeither in Town or Country * 

IONDON, WC N B—Travellmg expenses only charged ries th® Broks are not 

"n , e pi rchased ae 

e . 

. 

* ? e 
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Mésses, MACMILLAN & C0’S NEW BOOKS. 
: Ji * ` ‘ Sow Ready, with Two Portraits, Two Vols Demy 8vo 36s 
"€. * ee THE LIFE OF 


“PREDERICK DENISON MAURICE, 


CHIEFLY TOLD IN HIS OWN LETTERS, 


e. e : s EDITED BY His Son, 
. j e, FREDERICK MAURICE. 
** This bock 1s quge a unique piece of biogiaphy It 1s Col Meunice's great menit that be conceals nothing He weaves 


tcgegher with great ai gand im a fashion that must have cost continuous labeur, curred on through a great portion of the twelve 
ej fars sincephis father’s Ceath, passages of Maurice’s letters, levealing his thoughts and hopes as to all the main events of his life, 
ined afd out $ deze] interpreting them, when they need intgjj ratation, by the light of his own deep insight into his father’s 
works, and his own profound reverence for his father’s character This deeply interesting book ’’—Spectator 

° ** A, very megrorable and touching story 1s told m thece pages None who eve caw that wistful face and heard that real 
voice n$the cha of Linco'n's Inn, twenty five years ago, will ever lcse the claim of a personality which 1s a beautiful vis on for 
er more "*— Chr istiast Wor dee 


. DR MORITZ BUSCH'S NEW WORK ON PRINCE BISMARCK 
e 
. OUR CHANCELLOR. 


e Sketfhes fora Historical Picture, by Dı MORITZ BUSCH Translated from the German by W BEATTY-KINGSTON, 
Author of * William I , German Emperor,” ** The Battle of Beilin,” & Two Vols Crown 8vo 185 


* fixceptional opportunities and devoted attachment to his hero have enabled Di Busch to write a profoundly interesting 
bofk, WWRayng the persbnal characteristics of Prince Bismarck , crammed full of history, as seen from the Berlin standpomt, and 
* throwing a broad light upon the stupendous events of the last forty yeais — , . Mr Beatty Kingston has most admirably clothed 
the Toctorss boé¥in an English dress ”—Dazly Telegraph 


e e x 
SAMOA. A Hundred Years ago and long before, together with Notes 
. on tiit Cylts and Customs of Twenty thiee other Islands in the Pacific By GEORGE TURNER, LL D , of the London 
Missionary Society — With a Prefage by E B TYLOR FRS With Maps Crown 8vo 9s 

s “Dr Turne: shows us what people 10 a somewhat backward state of culture actually think and do Dı Turner’s bool, 
with its account of clan communism in Samon, 1s as interesting to the economist as its devinettes aie to the student of riddles, its 
ods to the mythologist, o1 its long list of South Sea words to the philologist The book ıs excellent, full of matter, and indis- 
pensgble to the student of man and his institutions ”—Satu day Review 


TEXT-BOOKS FOR STUDENTS NEW VOLUMES 


THE PRINCIPLES OF PHYSICS, A TEXT-BOOK OF. By 


* ALFRED DANIELL, M A, Lecturer on Physic in the School of Medicine, Edinburgh With llustiations Medium 
8vo 2j. 
NEW, PART (SPECIAL PATHOLOGICAL ANATOMY) PROF ZIEGLER’S PATHOLOGICAL ANATOMY. 


"TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS Ey Prof ERNST ZIEGLER, of Tubingen ‘Translated and Edited fo. English Students by DONALD 
MacALISTER, M A, M B, B Sc, Fellow of St, John’s Collzge, Cambiidge — With numerous Illustrations Medium 8vo 
PatI GENERAL PATHOLOGICAL ANATOM I2: 6d 
Part II. SPECIAL PATHOLOGICAL ANATOMY Sections I to VIII ras 62 [Next week 
NEW PART, VOL. III PART H PROFS ROSC®E AND SCHORLEMMER’S TREATISE ON CHEMISTRY 


LNORGANIC AND ORGANIC CHEMISTRY. A Complete 


e Treatise dh Inorganic and Organic Chemistry By Piof H F ROSCOE, F RS, and Prof. C SCIIORLEMMER, 
FRS With »umerous Illustrations Medium 8vo 
Vols I and II —INORGANIC CHEMISTRY 
Vo] I —The Non-Metallic Elements 215 Vol II Part I —Metal, 18 Vol II Part Il —Metals 18s, 
* Vol III LÉORGANIC CHEMISTRY 2Pats THE CHEMISTRY OF THE HYDROCARBONS and their Deitvatives, 


or ORGANJC CHEMISTRY With Numerous Illustrations 21s each 
e 


PAPERS ON. ELECTROSTATICS AND MAGNETISM. By Prof. 


$n WILLIAM THOMSON, FRS A New Edition 8vo [Fest 2 eady 
e e SSS eee e 
MANUALS FOR STUDENTS.—NEW VOLUMES ? 


HEAT, By P..G. Tarr, M.A., Sec.RS.E., formerly Fellow ef St. 


Peter'? College, Cambridge , Professor of Natural Philosophy in the University of Edinbuigh— Ciown 8vo @ 


*A COURSE “OF INSTRUCTION IN ZOOTOMY (VERTEBRAZA). 


M By T JEFFRRY PARKER, B Se Lond, Professor of Biology in the University of Otago Illustrated Crown 8vo 
8s. 62 * e. . . 
ee a ND ee CD = e 
x s MACMILLAN AND CO, LONDON. ° 
* e e 
e e e è 
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BESTOS s BAS PARES 


























AES 


CNS 


VONE 
































[| 
TFI Wilt al 
Se ed PRICES, 16s. to re ME. 
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The sımplest and best &'iticism on these 
fires ıs the fac: that the totale possibit,output® t 
during 1883 hag been sold witheut advem 
tismg The extension of works w now 
complete, and we are prepaied for greatly 
increased deliveries without delay. . 

Complete Illustrated List of Domestic and ‘| 
Labour-Saving Apparatus, Heating and Cook-® 
1ng, price 24, post free Complete Illus- 
trated List of Laborafoiy Apparagis puce 
2d, post free. °¢ 

Out of eleven different Ifffindescentfires 
tested at the Stockport Exhibitidh, my As- 
bestos Fire gave sia*trmes the duty of the 
worst, and 50 per cent above the gaverage of 
the whgle The Highest Award in this class 
was obtained, e 



















































































FLETCHERS PATENT .HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR BATHS 


` This adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter So perfect 1s this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do doable the duty, as compared 
with the aveiage of the best water-heaters known, whilst the 
cost of the Apparatus 1s less than half that of the cheapest 
of the olde: forms having the same power The Heater i« 
ewell and substantially made of strong copper plate, tinned 
inside, all joints being seamed and riveted, the smallest size, 
Price 50s , having a | cylinder IO 1nches diameter, will supply 
13 gallon per mmute, heated from 60° to 95°, sufficient to obtain 
a warm bath in 20 minutes, or with night pressure of gas, m 
under 15 minutes The large size, Prio? 90s, has double the 
powei 


FLETCOHERS PATENT RADIAL BURNERS 


A NUMBER OF NEW PATTERNS ARE4N HAND 










































































































































































Illustrated List ofeGas-Heating and Labour-Saving Appr- 
ratus (Donftstic), Price 27 , post free 

Illustrated List of Gas Apparatus for Workshop and Labora- 
tory Us, 2d , post free 
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: TEOS. PLETCEHEHEELR,., . 
OrFICES—THYNNE STRELT WOoRKS- MUSEUM STREET, *WAREINC TON 


Prin ed by R Cray, S@Ns, AND TAYLOR, at 7 ant s, Bread Street Hill, Queen Victoria Street, in the Cty of London, and pul lished by 
MACMILLAN avn Co, at the urce, 29 and 30 Redford Street Covent "orden —1 at esray April 3, 1884 
. e 
LI * e. . 
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e à WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
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es ° te’ ** To the solid ground s 
e ? Of Nature trusts the mind which builds for aye "—Woznpswog1H ENEE es 
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e Registered as a Rewspaper at the General Post Office] [All Rights are Reserved 


d THE “LOISETTIAN ” JUST PUBLISHED, SECOND EDITION, 


e SCHOOL OF MEMORY. i 
e INSRANTANEOUS MEMORY! HOW TO PHOTOGRAPH J 
e e ART of NEVER FORGETTING !! 
See D&SCONTINUITY CURED!! OR 
* A Physiological stem, wholly unlike Mnemonics, using none of 
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tg 
ws € Locdgitus," “Keys,” “Pegs? “ Links,” or € Assscrations ? SIMPLE DIRECTIONS ud 
Dr ANDREW “WILSON, FRSE, Editor of A BEGINNER TO TAK. 
“Healt,” says — SUCCESSFUL PICTURES ON DRY PLATES. 
a A E HYSIOLOGICAL AND | With an Addinonal Chapter on an Easy Method of Enlarging 
) EET HE MAE d from them 
* Mr RICHARD A PROCTOR, Editor of Knowledge," 
e € in No 117, dated Jar ua-y 25, 1884, says — BY 
‘I HAVE NO HESITATION IN [ [(OROUGHL® RECOMMENDING 
THEeSYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO T. ©. H EPWORTH. 


TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 











A RESULT ” ne PRICE SIXPENCE. 
« Any Bo@k Mastered in One Reading ° 
~ Great dpducements to Correspondence Classes PUBLISHED BY 
o_ Arospectus post-free on application to 
-* "PROFESSOR LOISETTE, JOHN BROWNING, 
7 NEW OXFORD STREE! (oprosite Mudie s Library), LOND )N 68, STRAND, LONDON, W.C. 
APPIN Gn WEB B’S | STANDARD METEOROLOGICAL INSTRUMENTS 
Soe ees CHESTS e 


ZW NEGRETTI 
a AND 


ZAMBRA'S 


Sunshine Recorder. 
With Adjustments for any 


PLATE 
CUTLERY 
































COMPLETELY Latitude 
3 FITTED. PRICE £12 128 od 
All Sizes in Stock. A Supply te for 
£I 12% od 
SPECIAL p 
DETAILED LIST d: Ltustrated Price As Post 
FREE. is Litt 


NEGRETTI & ZAMBRA, *..* 


> : = 
. OXFORD STRRET, WEST END, AND Opticians and Scientific Instrument Makers 


MANSION HOUSE BUILDINGS, CITY, To Her Majesty THE QUEEN, 
gis LONDON. BOLBORN VIADUCT, © 
MANUFACTORY—The Royal Plat®and Cutlery Works, SHEFFIELD, ` 45, CORNHILt » & 122. REGENT STREET, LONDON, 
* 
* . i » 
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ST. THOMAS'S HOSPITAL MEDICAL 


COLLEGE, 
ALBERT EMBANKMENT, S E 

The Summer Session will commence on May z Studen.s who have 
passed a Preliminary Examination are informed that under the New Regula- 
tions of the Royal College of Physicians it 15 an advantage to begin in the 
Summer Session, those entering in summer rre also eligible to compete for 
the Science Scholarships of £100 and £60, awarded in October 

There are numerous Prizes and Schelarships, and all Appointments are 
open to Students without extra charge 


Special Classes for the Examinations of the Um. ersity of London ave held 
throughout the year 


Regster of Approved Lodgings and of Private Families receiving 
Students to reside 1s kept in the Secretary’s office E 
Prospectus and all particulars can be obtamed from the Medical Secre- 


tary, Mr G RENDLE 
W M ORD, Dean 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8 and 9, York PLAcE, Baher STREET Lonpon, W 
EASTER TERM will BEGIN on THURSDAY, APRIL 24 
B SHADWELL, Hon Sec * 


FOR SALE —Large Collection. of Fossils, 
Property of Civil Engineer lately deceased Also Land-Survey ng and 
Photographic Instruments —N&wwAN  Nailsworth, Gloucestershire 


R. FRIEDLANDER & SOEN, 


BERLIN NW, CARLSTRASSE :: 


Natural History and Natural Science Booksellers Established since 1827 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences 

Apply for Classified Catalogue in 25 parts (each one special department of 
science), price 6Z each Just published, Part XXII Mathematics (in two 
divisicns) (1) History of Mathematical Sciences, Arithrretic, Algebra, 
Geometry, Trigonometry, Differential and Integra’ Calculus, 74 pages (con- 
taining more than 3550 works), (2) Calculus of Probabiluy (Insurance, 


MOA Theory of Errors, &c), 16 pages (containing more than 600 


TO BE LET ON LEASE.—A Small House 


1n the best part of ST JOBN'S WOOD, near LORD'S CRICKET 
GROUN Contams on ground-flocr four reception rooms, one of 
which was built fcr and has been used as a studio , kitchen and offices 
On first floor four bedrooms, bath-rcom with fitted bath, hot and cold 
water Servant’s staircase The houce is in excellent repair, and the 
drainage has been put in order under the supe~intendence cf a Sanitary 
Engineer Rent £125 No premium — Fittings and Fixtures to be 
taken For Cards to view apply to Mr Mv-tcar, 8, Wellington Road, 
St John's Wood, and r4, Grafton Street, Bond Street 


MR. RICHARD ANDERSON, FCS, 


AUTHOR OF 


“LIGHTNING CONDUCTORS 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 


Makes a Specialty of Testing the Efficient Action of Lightning Conductors, 
and of giving Advice as to the best mode of aprlvirg the Apparatus for the 
Protection of Public and Private Buildings 


LEADENHALL HOUSE, sor, LEADENHALL STREET, E C 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects 
Commissions Addressed to 


MR W S DUNCAN, SCIENTIFIC. ARTIST, 
z (Care of Mr D Bocur), 
3 ST MARTIN'S PLACE, TRAFALGAR SQUARE, WC 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrologffal, Minera 

logical and Micioscopical Specimens to mcre convement Premises at 

78, NEWGATE STREET near the New General Post Office Address~ 
. 


THOMAS D RUSSELL, 
£5. NEWGATE STREET, LONDON, EC 


2A. DIAMONDS IN MATRIX. 
LD, 


RC NOCKO Diamond and Oriental Stone Cutter and Dealer, has 
qo sale Specimens of the above, also Cut Prec ous Stones in all Colours 


Precious Stones valued and bought 
rz, FRITH STREET, SOHO, We 


























*PRIGIDI E, PITTKOIT, also GooD BAR 


LIVING SPECIMENS FOR THE MICROSEOPE, : 


GOLD MEDAL awarded at the FISHERIES EXHIBIKION to 
THOMAS BOLTON, sz, NEWHALI@ STREET BIRMINGHAM 
who has last week sent to lus subgnbers (Ecistes pilula and@ CEcistes"e 
umba, with drawings and descripsons e has also sent cut Paludicella 
Ehrenbergi Stephanoceros Eichorni, Actirosphgnum Enchornu, Cprdylo- 
phora lacustris, Spongilla fluviatilis, Nitell &c PT) 

Weekly Announcements will be made in this place of @rganisina T B 
IS supplying * " 


Specimen Tube, One Shilling post-fret. ° 


Twenty-ste Tubes zn course of Six Months Jor Suldeription oj Erst, 





or Twelve Tales for ros 6d e 
Portfolio of Drawings, Ten Parts, 15 each e 
— ry —* 
SKELETON OF FROG, carefully pre-, 
pared, 4s , post free . 


E WADE WILTON Northfield Villas, Leeds 4 


MINERALOGY AND € EOLOGY.*,,. 
The following New Minerals have SEN am (e BORIC abe: 
ARGENTOPYRITE, CYCLOPIIE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRAROYRITE,&c, &c o e 

VERY FINE "SHERRY-COLOURED'* TOPAZ&S . 

A Large Series of ROCKS, als» M@CROSCQPIC SECTIONS of th® 
same 
Lists on Afplcation Hammers, Chisels, and Hammer Sttaps 
PRIVATE LESSONS AND EVENING CLASSES& 
BLOWPIPE CASES AND APPARATUS Catalogues freee 


SAMUEL HENSON, , 
277, STRAND, LONDON, * 
Opposite Norfol® Streeg 
© e . 


ROCK SPECIMENS ,.% 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION  * 
The Largest Stock and Greatest Variety i ndog - 
New Lists Now Ready 


Collections and Single Specimens All Examples are well and carefully 
authenticated . * 

Speciality —Large and carefulls-cft Rock Serticus from well authenti- 
cated Specimens Prof James Geilie says ‘‘These are tee largest and 
best cut sections made by gy one 1 England " . 


JAMES R GREGORY, . 
Geologist and Mineralogist, 


88, CHARLOTTE STREET FITZROY SQUARE, LONDON e 
A nis 


NEW CATALOGUE OF MINERAL 
SPECIMENS 


Arranged for the selection of Single Specimens &c, with Prices This 
List contains nearly all of the Ne v Species described during the last few 
vears.also man} discovered at new localities 4 Twenty four pages Post 
Free for Two Stamps Also New Lasts of Rare Minerals, Rock Spammens, 
Geological Apparatus, Collections, Hammers, Books, and Mict8scopic 
Sections of Rocks e 

JAMES X GREGORY, ‘ 
Mines alog.st and Geologtst, een 
88, CHARLOTTE STREET, FITZROY SQUARE, W 


e STANDARD 
COLLECTIONS AND APPARATUS 
FOR TEACHING 


* GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


In tke Press 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6a 


N B —As only a hmıted number of Copres will be issued orders should beg 
sent on at once to avoid disappointment 


THOMAS J. DQWNING, 

38, WHISKIN STREE1, LONDON, EC (over Quarter of a Cegtury) . 
* 

HOW &'to/s * ç 


hj 


Geological Transparencies for the Lantern. 
Desenptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR Rock? 
AND MINERALS 
HOW & CO'S POCKET MICROSCOPE LAS. 8s 6d 
MICRO-PETROLOGY —Sections of Pifchstones, Obsidéans, Granitgs, 
Syenites, Diorites, Gabbros, Lojgrites, Bacalla Tachyhtes, Trachytes, 
Andesites, Porphyrites, Rhyolitzs, Lavas,? Ashes, Gneiss, Schists, Lime, 
Stones, &c price 15 6@ each ld 


» oe 
JAMES HOW & CO, 75, FARRINGDON "erg, LONDON 
* 
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i April to, T . 
. + Sale bp Auction. 


* e 
THE Sa VUABLE BOTANICAL AND GENERAL NATURAL 
š HISTORYJLIBRARY OF THE LAIE ROBERT HANBURY, Esq 





me MR4J C. STE'VNs has received Instruc- 
ur tions from the Executors to'ofrefior Sale by Auction at hus Great Rooms, 
e. 38, King Street, Covent Garden’ on F RIDAY, April 25 at Falf-past 


12 precie, the Chdice ang Valuable Botanical and General Natural 

History Lffrary of the fie RoserT Haxpuri, Lsq of Poles, Ware 

comprising amongst other scarce works, the following —Curt s's Botan cal 

e Magyine (a fine set), Horticultura? I-ansacti ns (7 vols ) Maund’s 

Botanic Gardena xton's Magaz ne of B tany, the Floral Magazine, 

Lindley'8 Botagucal Register, the Forst, Iinden's I/Illu tration 

ortwole, Elwes’ Monograph of the genus Iihum, Hooker's Rhodo- 

. dendrons of Sikkim Himalaya Lindley s Sirtum Orchidaceum, Gould's 

Bugs of Britan (5 vols), ako Humm ng Birds (s vols ), Dresser's 

* ~~ Birdsgof Europe (8 vols$ the Freshwater Fishes of Great Britain 
(Bowé&ch), &c 


e On View Day prioifnd Merning of Sa'e, and Catalogues had 





» R FRIÉDLANDER & SOHN, 


e° NATURAL HISTORY BOOKSELLERS, 


LÀ 
pein Germany) N W , Carlstr 11, * 
e “Are publishing since January 1879, every Fortnight, 


NATURE WOVITATES NATURAL IIISTORY NEWS 


e 
Bibliographic List of the Current I iterature of all Nations on 
e Natural History and Exact Sciences 


Price 4s per year &5 numbers) post free 
i application 


s 2 few complete sets of vols 1-v (1879-83), forming 1318 pages, with special 
1ndices, remgin for sale at the price of 15s fer the five volumes 


THE BREWERS’ GUARDIAN: 


A Éortnightly Paper devoted to the Protection of Brewers" Interests, 
e e, Lcensmg, begal, and Parhamentary Matters 


e Review of fus MALT AND Hore cane, AND WINE AND SPIRIT TRADE 
ECORD 


asd 
. e The Organ of the Country Brewers 


“The Brewers’ Guardiag "" ts published on the evenings of every alternate 
Tuesday, and 1s the only jougnal officially connected with brewing interests 
Subscription, 16s 6d per annumPpost free, dating from any quarter-day 

e Single copiegrs each Registered for transmission abroad 


Off&s—s, Bond Court, Walbrook London, EC 
" LA SEMAINE FRANÇAISE: a Weekly 


] e Newspaper and Review in the French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d, throw&h Booksellers, and at 

ge Railway Bookstalls Office, 441, Strand, W C 
LA SEMAINE FFANCAISE Journal Francais pour 


l'Angleterre. Politique, Littérature, Sciences, Arts, Vaniétés, Nouvelles, 
et Notes Un exemplaire par la poste, 2}¢@ entimbresposte Abonne- 
ment franco par la poste—un an, ros xed ; Six mois, 5$ 5d Prix ed 
Chez tous les hbrairgs et aux gares des chemins de fer On $ abonne 
mux bureaux, 441 and, Londres, W C 


LA SEMAINE FRANCAISE —"'La Semaine Fran- 


caise ^ has bétn brought out in London for the benefit of those English 
readerg who may wish to study contemporary French from all points of 

e * œ view, instead of confining their reading to one particular Gallic print 
It certainly merits success "—Grap, 


Uz 
LA SEMAINE FRANCAISE —“The numbers before 


us are full of good things It will be far better for mgst than any 

one of the best papers published in Paris itself We are much pleased 

with the character of 1t, and believe it will be highly valued in all those 

many households where French is cultivated The printing 1s very well 
e 








Specimen Number gratis on 








done "—Qeen 


TERMS oF SUBSCRIPTION — s d 

Three Months (2 9 

” ees 5 5 
. Twelve ,, . 10 IO 


P OO payabletoA CnISTIN 
Publishing Office, 441, Strand, W C. 











On the rst of every Month, price Sixpence 


Š THE ENTOMOLOGIST: 
AW ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
. * °Edited byaJous T CARRINGTON, 
Whth the Assistance of 
REDERICK Bony, FZS Joun A Power, M D 
D@aRD È Frrcu,F LS J Jenner Wem, FL S 
: F BucHANAN WurrE M D 
Contains Articles by well-known Entomologists on all Branches of the 


Science , on Insects injurious or beneficial to Farm or Garden, Notes on 


Habits, Life-Hgstories, occurrence of Rarities, &c. , there are Monthly 
Lists of Duph@tes and Desiderata 


€ Numerot Wooncur Itt 8srrations, to the printing of which especial 
attention 1s given, af& occasional gLITHOGRAPHED and Curomo-LitHo 
e GRAPHED PLATES e 
SIMBK&N, MARSHALL, & CO , Stationers’ Hall Court. 
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| NORTH BRITISH AGRICULTURIST, 


the only Agricul ural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land tnroughout the United Kingdom 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of allthe principal British 
and Irish Markets of the week 
Thespecial attention of Land Agents 1s directed to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST 2 first class medium for reaching that Class 
Price 3¢@ By post 34d Annual Subscription, payable in advance, r4s 
ee om Hgt St , Edinburgh , and 145, Queen Victoria St London, 





Money Orders payable to Charles Anderson, Jun , Edinburgh 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G BARRETT, J W Ooucras, R* McLacuLaN, FR S., 
E C Ryr, FZS,E SauwpERS FL S, andH T Stainton, F RS 

This Maganne, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, nd especially on the Insects of 
&he British Isles | 

Subscription—Six Shilhngs per Volume, post free 
mence with the June number in each year 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased prce of ros exch, the succeeding 
vols may be had separately or together, at 7s each 

London JOHN VAN VOORST, z, Paternoster Row 


N B—Communications &c , should be sent to the Editors at the above 
address 





The volumes com- 








DA Now Ready, price rs 6d E n 
ON THE FORMATION OF URIC ACID 
IN ANIMALS its Relation to Gout and Gravel Together with an 
Explanation of the Therapeutic Effects of some of the Remedies used 
in the Treatment of those Disorders By P W LATHAM MA, 


M D, Fellow of the Royal College of Physicians, London ; Downing 
Prof ssor of Medicine, Cambridge 


Cambridge DEIGHION, BELL, & CO 
London GEORGE BELL & SONS 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 10S od, £9 178 6d, and £13 13s od 
Instruments sent on Approval 
Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtammg Correct Time, xs Treatise, ss , and 
Tables by which any Person may obtam Accurate Time by a Simple 
Observation zuzthout calculation 2s 6d per annum 


PAMPHLET FREE ON APPLICATION 
A J, FROST, 6, Westminster Chambers Victoria Street S W 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STRFET, WC 
THE AUTOTYPE FINE-ART GALLERY displays 


a noble collection of Facsimiles from the Drawings of the Great Master, 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, RA Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossetti, F Shields, H` Schmalzs 
Cave Thomas, P G Hamerton, &c 


SIR JOSHUA REYNOLD —284 Examples of this 


Master from rare Prints in the. British Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhibition 


To adorn at little cost the Walls of Home with Autistic 
Masterpieces visit the AUTOTYPE FINE-ART GALLERY, 74, 


New Oxford Street, W C 
AUTOTYPE in RELATION to HOUSEHOLD ART, 


with 3 Illustrations 2: pp , free to any address 
Fine-Art Catalogue, 124 PP , price 6Z. post free 
THE AUTOTYPE COMPANY 


TURNER’S “LIBER STUDIORUM,” 


Reproduced m Facsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate 


By the Rev STOPFORD BROOKE, MA 


Publishing in Three Volumes, each containing Twenty-four Illustrations 
price Four Guineas per Volume Vol II now ready, contaimng — 


The Story of Europa Inverary Pier Lauffenbourgh 








Bridge in Middle Dıs- Inverary Castle and Calas Harbour . 
tance own Const of Yorkshire 
Woman with Cymbals Flint Castle e. Rizpah 


Hindoo Ablutions 


Stack-yard and Horses Watercr&s Gatherers 


Bonneville Savoy Farmyard with Cock Juvenile Tricks 

Source of the Arveron Fifth Plague of Egypt St Catherine Hill 

Alps from Grenoble Greenwich Hospital Morpeth $ 

Ben Arthur Interior of a Church . . 


Detached Plates of this Fdition of the “Laber,” with. th Commentary 
appertaining, are sold at 3s 6d each . oe o 


Publishers The AUTOTYPE COMPANY, LONDON , Henry Setheaan 
» London and Manchester 


b ^ . 
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WESLEY COLLEGE, 


(AFFILIATED TO THE LONDON UNIVERSITY, 1841) . d 
GOVERNOR AND CHAPLAIN Rev *W H DALLINGER, FRS, &c,, ác l i 
HEAD MASTER . H M SHERA, Esg, MA, LLD e » ot 
SECOND MASTER C. J SCOTT, Eso, B A , Schclar and Prizemae (Gamb ) E 
FIRST MATHEMATICAL MASTER THOS HUGH MILLER, E5o, B A (Camb) e 
And TWENTY ASSISTANT MASTERS and PROFESSORS e * md C 
In addition to Classical, Mathematical, English, and Comnercial Subjects BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Lanrzuages of Europe, Hebrew and Syriac, Vocal and Instrumental Music, and Dratving are taught by Accgnplisngd* @ 
Professors : 
The Rev W H DALLINGER, F R S, has undertaken the PROFESSORSHIP of NATURAL SCI ENCE 5 2nd, gives 
Weekly Lectures and Class Instruction n PRACTICAL ZOOLOGY, BOTANY, &c 
CHEMISTRY is tauzht by R W LANCASTER, Esq, B A (rst Class Nat Science), Christ Church, Oxford  PHYSECS 15 
taught by A H ALLEN, Ese, FCS SCHOLARSHIPS are AWARDED worth, 1n the ag@regate, 3057. a ygar ° 








The JUNIOR SCHOOL, conducted ın a separate part of the Building, 15 ın excellent efigency ° 
PROSPECTUSES may be oblaimed by Application to the GOVERNOR or HEAD MASTER a 
The NEXT TERM will commence on THURSDAY, MAY 1 e 
. e 
= z e.: 











THE NEW PRINCIPLES, ©. . 
OF NATURAL PHILOSOPHY: ` 








With an Answer to Prof Huxley on “The Laws of Moton " : 
ALSO ? 
AN ANSWER to " NATURE" Price One Penny i e 
AN ANSWER to“ KNOWLEDGE” Price One Penny * . 
ANSWERS to the “ATHENEUM,” the “PALL MALL ,GAZETT Ez**antd 
the *WESTMINSTER REVIEW." Price One Penny. -. ° 
By WILLIAM LEIGHTON JORDAN, FRGS. , E 
“Everythng Mr Jordan wiites is sure to be brillant and ingemous — His mathematical argumepts aif very clearly expressed ” 
— Public Opinion,” on The Winds and thew Story of the World, now included in The New P) maples of Natural Philgsophy 
London DAVID BOGUE, 3, St. Martm’s Place, Trafalgar Square, W C ° 
e 
NEARLY READY, IN CROWN 8vo Just Published, Price One Shilling ` : 


The RAINBAND: How to Observe it, and 
What to Expect from ıt By HUGH ROBERT MILL, BSc, 8 CS 
With Numerous Illustrations, and a full descripti&n of the method of 
Ratn-predicting by means of the Rainband as observed in Hilger's 


smallest-sized Direct-Vision Pocket Spectroscope 
Contents —Introduction—H ow to see the Rainband—What the Rainband 


is—H qv to use tre Ramband—Grashical Represgntation of Observations— 
am 


Results of Rainband Predicting 
To be had from the Publisher, ACAM HILGER, 204, Stanhopé" Street 
o 


NW 


WATTS’S DICTIONARY OF CHEMISTRYe-s - 
Latest Complete Edition, with ALL the Supplements, 9 Large Vals 
8vo, cloth, New (Longmans, 1831-83), 415 25 , for £8 Bs , carriage paid. 
Applyglirect t5 Wm F Cray, Eookseller, 2, Teviot Place, Edinburgh 


JL. X cx — XX TF, 


By P. G. TAIT, M.A, 


Formerly Fellow of St Peters College, Cambzidge 
Professor of Natural Philosophy in the Un veisity of Edinburgh 


Edinburgh ADAM & CHARLES BLACK 


NEW BOOK ON THE RIVER PLATE 
Now Ready With a Map and pico a Crown 8vo, price 7s 6d , 
clot 








Now Ready, wit Illustrations and Blank Pages Demy 8vo Post free, 
ros 64 * 


ACROSS the PAMPAS and the ANDES 


be ng an Account of an Exploring and Surveyirg Expedit: n across the 
Continent of South America, with an Appendix contaming Articles 
upon the Peaks and Passes of the Andes, the Argentine Republic, its 
ge'graphical position and extent, Indian Frontiers and Invasions , 
Colo nes and Railways The information breught down to the most 
recent dites By ROBERT CRAWFORD M A, Professor of Civil 
Engireer ng in the University of Dublin 


London LONGMANS, GREEN & CO 


MINERALS AND STONE 
. IMPLEMEN'TS 


Mr BRACE WRIGHT begs to call the attention of his Cherfs and the 
* Public t5 his large series of 
MINERALS AND STONE IMPLEMENTS 


fr m wish single specimens can be selected 
Elementary Collections of Minerals, Fossils, and Racks from £1 upwards 
NB —Tgese Collectrons obtained the Prize Medal, 1862 


* GEMS ANDTPREQQOUS STONES OF EVERY DESCRIPTION 
. °° *BRYCE-WRIGHT, 


. Ahineralogist and Es fest 1 Prectous Stones, 
204 REGENT STREET, LONDON, W 
e 
. 





. 

LECTURE NOTES ON  PHYSICAL 
GEOGRAPHY AND GEOLOGY By J V ELSDgN,-P ee e 
FCS,andW B LOWE, MA . 


A PERCY SMITH, Horton Street, Rugby 





This Day ıs Pubhshed prce 1s , per Pust 1s sd 
AUSA-DYNAMICA 

CONCERNING FORC®, IMPUÍŠION, AND ENERGY e 
By JOHN O'TQOLE e a 

Dublin HODGES, FIGGIS, & CO 


Lonaon SIMPKIN, MARSHALL & co e e 


NEW AND IMPORTANT BOOK ON VIVISECTION . 


PHYSIOLOGICAL CRUELTY anInqury 
into the Vivizect on Question By “ PHILANTHÉRQPOS" Cloth 





3s 6d * 
The Lancet says — By far the most 1 npor Mt contribu 10n to ug 
V visect on Question ” s E e 
TINSLEY BROTHERS, Lee ich, at al Bo@s@llers 
ee 
e 
Ld 
. e 
^ o e 
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e 9 —. z = i E —— eee — IM mt 
SUBSCRIPTIONS, to “NATURE” LIGHTNING CONDUCTORS. 
p e s d Experience, accumulated since the time of Benjamin Franklin, proves 
. Y early . 28 o conclusively that a Conductor made of Copper of adequate size is the bes? 
e Half-yeably A 14 6 of allapphances for the protection of every description of. building from the 
e ý Quargerly PIE" 7 6 destructive effects of lightning 
"po the United States, the ‘Cofttinent, and all places N EWA mE & CO "S 
within the "Post Unione— 7 x 
e . e d 
"TES early ° : 3o 6 PATENT 
K TAERA .’? i '5 5 COPPER LIGHTNING CONDUCTOR, 
. 


As applied to all kinds of Buildings and Shipping in all parts of the wor? 


C HeA RG E S ioc A DVE RT I S E M E N TS with unvarying success is the most Trustworthy, most Effective, and als 


the Cheapest Conductor ever offered to the Public 
Three Panes in Column 25 6d 94 per Line after 
As 


A R S. NEWALL & CO., 








e 'One-Eightf Page, or Qugiter Column o 18 6 130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
Frid age or Hat a Coluwh 115 0 68, ANDERS10N QUAY, GLASGOW 
alf a Page, or a Colugan 3 50 
« Weee Page . o 56o MANUFACTORY—GATESHEAD-ON-TYNE. 
Pos ce Orders payable to MACMILLAN co 
SEL, 2s tgo W TISLEY & 
OFFICE, 29, *pBrokp STREET, STRAND, W C . s G. Co 
a La 
i ? 
iayy of Societics OPTICIANS; 
e * LonDow 172, BROMPTON ROAD, S.W. 
e WEDNESDAY, APRIL 16 
Rovar METEOROLOGICAL Sgciety, at 7 —On the Origin and Course of the - 
Squag which capsized H M S Eurydice, March 24, 1878 Hon Ralph RAIN BAND SPECTROSCOPES, 
Abercromby —Waterspouts and their Formation Capt J W C Martyr With Fixed Shits 30/- each, 
e —lhe Weather Forecasts for October, November, and December, 1883 With Ad ble SI 9 
Vie ART Peek Ma gO aon Eees which may have been pro- it Justable Slits 40/- a 
ced 1n the AtmUsphere by Floating Particles cf Volcanic Matter from 
the Eruptions of Krakatoa and Mount St Augustm Wiliam F Stanley, | Copy of Ae Unsoheited Testimomal from 
FGS M . kim JOHN SANFORD DYASON, Eso, FRGS, FR MetS., 
, APRIL 37 
LINNEA® Soar at 8 —Algi—Fungal Lichen Theory (and Discussion) Member of Council of Meteorological Soctety 
Rev J M Crenbie —Ornithology of New Guinea, No 9 R Bowdler BoscoBEL GARDENS, N W , September 19, 3883- 
arpe —Variation in Leaf of Banksia margmata J G Otto Tepper **I nave been working in the higher Alps—the vicinity of Monte Rosa 


CHEMICAL Sociegy, Afi Ballot for the Election of Fellows —The Syn- | and the Matterhorn—the Gemmi and other Alpme Passes, with a Pocket 
Ds of Galeng by Means of Thtocarbamide J Emerson Reynolds Spectroscope I bought of you It has answered its purpose in a most 





. satisfactory manner ”” 
Now Ready, price 6s, Vol XVIIS , Part III , April, 1884 To S. C TISLEY & Co ) 
. THE JOURNAL OF 172, BROMPTON ROAD, S W 
ANATOMY AND PHYSIOLOGY E 
NORMAL AND PATHOLOGICAL SECOND EDITION, 
li : Professors HUMPHRY, TURNER, and M'KENDRICK G R i F F l N : S 


D 


e. Qontents | 
1 Nature of Certan Ligements® By J B Sutton (Plate XIII) CHEMICAL HAN DICRAF T 
Rema ks on Nervous Exhaust on and Vaso Motor Action By F Le » 


Gros Clark, E R S 


3 Development of Great Omentum and Transverse Mesoc,lon By C B PRICE 4s 77 POST FREE 
4 Atmora m Coprse a Distribution of Radial Artery By Arthpr A CATA LOGU E OF 6H EM ICAL APPA RATUS 
oson, 


5 Cause of First Sougd of Heart, and Mode of Action of Cardiac Muscle ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 


& Medi rt Aang ake Ane By Prof Cleland Demy 8vo, 480 pp Illustrated with 1,600 Woodcute, 


7 Osteology of Save Alcyon R RW Shufeldr: M D (Plate XIV) Most Complete and Cheapest List of Apparatus. 
8 Ab t t eference to Vertebral Arteries 4 2 
Pa ersm, MB (Plate XV) ore y JOHN J GRIFFIN anb SONS, 22, GARRICK STREET» 
9 Multiple Lymphatic Nevi of Skin and their Relation to seme Kindred LONDON, WC 
Diseases of the Lymphatics By George Hoggan, MB «Plate 
XVI) 









10 Viscera of Porre se and White-Beaked D Ipmn By Prof Cleland CERES 

riri Costal and Sternal Asymmetry vi) W Arbuthnot Lane ë LOWA iN THIS 

12 Anatomical Notices (Plate X À 3 

° e € MACMILLAN & CO, London and Cambridge bea adie Pa ^ M 78A MIS MEDICINE 








aa A p — ^ , | Ys a Certain Cure for all Disorders of the LIVER, STOMACH 
è | E L E C T R ] C I T E » | AND BOWELS. A Great PURIFIER of the BLOOD; a 
£haque Samedi, 16 pages, grand 1n 8vo, 2 colonnes, | Powerful Invigorator of the System, ın cases of WEAKKESS 


REVUE HEBDOMADAIRE, AND DEBILITY, and is unequalled in Female Complaints, 


S.rentifique, Illustrée, spécial® seul jagrnal tenant les lecteurs 





au coufant de toutes les expositions électriques, et de tous le: THE ZOOLOGIST: 
ë © Progrès de l'électricité A MONTHLY MAGAZINE OF NATURAL HISTORY. 
‘ Third Seres e Edited by J E HARTING, F L S, F Z S , Member of the 9 
Comite de Rédaction, ARMENGAUD JEUNE, ö T ak Sepp tated Union , contains—~ 
^ ngina! Articles by well known naturalists 1n every branch of zoology; 
A SERTHON, E BOISTEL, F BOREL, habits of animals , arrival and departure of mirato birds , Haifa c ot ° 


R de COULON, W de FONVIELLE, L MAICHE | rare birds, distribution and m gration of British. fresh-water §sh, new oz 
A de MERITENS, D MONNIER, D NAPOLI rare merine fish, oca’ aquaria, British reptiles, British land and freshe 


water mollusca, with remarks on the haunts and habits of the spectes, and 


Subsergitun Yearly, 20s , Six Months, 10° other matters of general interest to those who delight m naturalehistory. 
" s Reports of the Linnean, Zoological, and Entomological Societies, Reviews 
e Agency for Emgland and Colonies. ki 
e D = of natural history books — Occasional translations from foreign xoologic2? 
E’ NGINEERS 
š Pa iri EL cQ, Sa " LONDAN Ires of unpartant and Agen arucles ın various bignches euo 
2 UDGE OW,e CANNON EET, . ere are occasional woodcuts *. 
: ee Specimen Copy sent post free JOHN VAN VOORST, i, Paternoster Row. s 
@e 
e * . 
* e 
s . 
e ee e. 
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SS. Wi. SEOTI. 


e 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl bts : 


* Bottles charged 2 per doz, and allowed at the same rate if returred , but they 
must pe paid for with the Beer 

Werzher suga”, saccharum, nor any of the many new Biewing Materials are Ocd In 
2 the manzfacture of the “S N” Stout, it 1s Brewed entirely from the firggt Ma't and 
Eops, + 1s, too, more hopped than Stout 1s generally, therefore, besides being very § 
& natrit ots, 1t is an excellent Tonic and particularly suited for invalids, "dies nursing, og 
| anyone :equinng a good strengthering beverage It is a “Sourd N ttriticus *,Tginic, 
and very much recommended by Medical men 


WALTHAM BROTRKERS, 
THE “HALF GUINEA ALE BREWERY LONDOS, SW 


WALL PAPERS FREE FROM ARSENIC., 


















d WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, bs 
ARE THE ORIGINAL MAKERS OF e 
ARTISTIC WALL PAPERS, Guaranteed Free fromesirsenio. be.’ 
Sole Adáress—1xo HIGH STREET, MANCHESTER SQUARE ISONDGN,e 
May be obtained of all D*corators Special Prize Medal, Santa Institeffe Š 
Award of Merit, Irternational Medical and Sanitary Congress Silver Medal, National Health Society, $883 
e 
. ^e 
. 
HARVEY AN D PEA E,. 
UBy Appointment to the Royal Institution of Great Britain] ° n 
SUCCESSORS TO W. LADD & CO., . x 
SCIENTIFIC INSTRUMENT MANUFACTURERS, œ 
BEAK STREET, REGENT STREET, LONDON, W. . Ps " 


MRS SPOTTISWOODE' S POCKET POLARIZING, SET, eo, . 
Nicol and other Prisms, Makers of Maxwell’s Dynamicak and Colour Tops; . 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, et . >œ 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, e 





FOURTH EDITION, REVISED. . ° ° 


A TEXT-BOOK OF PHYSIOLOGY. By Micmazn Fosrzg, M.A., 


MD,LL.D. FRS, Professor of Physiology 1n the University of Cambiidge With Illustrations, Fourth Edition, 
Revised Medium vo 21s. . " 
* Dr, Foster has conbined im this work the conflicting desiderata in all text-books—comprehensrveness, brgvity, and 
clearness... After a careful perusal of the entire work we can confidently recommend it both to ghe student and to the 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 
whilst the arrangement and the style are alike excellent "— Zhe Lancet 


MACMILLAN AND,CO., LONDON i ec 


Messrs. MACMILLAN & 00:8 NEW BOOKS.-. 


EXPERIMENTAL PROOFS OF €HEMICAL THEORY FOR 


BEGINNERS. By WILLIAM RAMSAY, Ph D , Professor of Chemistry m University College, Bristol e 18mo 2s. 62 


TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor and Lecturer :n Mathematics of Gonville and Caius College, Cambridge, late Assistant Mgstem ay Etof 
Globe 8vo Part I ELEMENTARY TRIGONOMETRY 4s 62 Part II HIGHER TRIGONOMETRY* 3s d Complete, 


s 6d 
AN ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES SMITH, MA, Fellow ard Tutor of Sidney-Sussex College, Cambridge, Author of “An Element@ry 
Treatise on Conic Sections". Crown 8vo - [Nearly ready 
o 
MACMILLAN'S CLASSICAL SERIES NEW VOLUME 


- THUCYDIDES. Book IV. Edited, with Notes, by C."E. GRAVES M.A., 


Classical Lecturer and late Fellow of St. John’s College, Lecturer at Jesus College, Cambridge. Fcap 8vo 5s è 
MACM:LLAN'S ELEMENTARY CLASSICS. NEW VOLUME s» 


THUCYDIDES.—THE RISE OF THE ATHENIAN EMPIRE. 


PEE Selectons from Book I Edited, with Notes, Vocabulary, and Exercises, Ey F H COLSON, M A, Fellow of 
St, John’s College, Cambridge, Senior Classical Master at Bradford Grammar School 18mo, Is 6d. * , 
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April to, «884 x ° NATURE CXCI 
- Mésers. MACMILLAN & (0/8 NEW BOOKS. 
^: ; e 8 : ds Yoy Ready, with Two Portraits, Two Vols Demy 8vo 36s 

me usc THE LIFE OF 


FREDERICK DENISON MAURICE, 
. 5t CHIEFLY TOLD IN HIS OWN LETTERS, 


e 
e 
e. EprTED By His Son, 


. FREDERICK MAURICE 


. “Ofthe salient pointsSthe eventfal heights, m Maunice’s public history, the world 1s not forgetful, and it 1s no part of om duty 
to’ und@afe ther heie It MII be an enjoyment, we may say almost an education, for those who have evei thought with admuing 
sympatkyæf hfs labouss, 49 wad their story now by such light as he alone could throw upon them ”— Daily Telegiaph 3 

. BED 


. . 
a’ s ` QR MORITZ BUSCH’S NEW WORK ON PRINCE BISMARCK 
e . 


'" "OUR CHANCELLOR. 


e Sketches fora H&storical Picture, by Dr MORITZ BUSCH Translated from the German by W BEATTY-KINGSTON, 
Author gf ** Wiliam I , German Emperor,” ‘‘ The Battle of Berlin," & Two Vols Crown 8vo 18s 


° “ Exceptional opportunities and devoted attachment to his hero have enabled Dr Busch to write a profoundly interesting 
boek, revealing he personal characteristics of Prince Bismaick , crammed full of history, as seen from the Berlin standpomt, and 
throwing a broad light upon the stupendous events of the last forty years . Mr Beatty Kingston has most admirably clothed 
thé Doctor® book in an English dress ”—Dazly Telegraph 


SAMOA, a Huntlred Years ago and long before, together with Notes 


onthe Qilts and Customs of Twenty-three othe: Islands in the Pacific By GEORGE TURNER, LL D, of the London 
Missionary Society e With a Preface by E B TvLom, FRS With Maps Crown 8vo gs. 

“Dr Turner shows us What pgople in a somewhat backward state of culture actually think and do Dr Turner's bool, 
wita its accountgof clan communism in Samoa, 1s as interesting to the economist as its devinettes aie to the student of 11ddles, its 
gods to the mythológist, o» its long list of South Sea words to the philologist The book 1s excellent, full of matter, and indis- 
pensable to the student of man and his institTtions "—Saturday Review 











TEXT-ROOKS FOR STUDENTS NEW VOLUMES 


THE PRINCIPLES OF PHYSICS, A TEXT-BOOK OF. By 


ALFRED DANIELL, M A, Lecturer on Physics ın the School of Medicine, Edinburgh With Illustrations Medium 
Svo 215 


NEW PART (SPECIAL PATHOLOGICAL ANATOMY) PROF ZIEGLER'S PATHOLOGICAL ANATOMY 


TEX-BOOR OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS® By Prof ERNST ZIEGLER, of Tubmgen Translated and Edited for English Students by DONALD 
ew MacAeISTER, M A , M B, B Sc, Fellow of St John’s College, Cambiidge. With numerous Illustrations Medium 8vo 
Part I GENERAL PATHOLOGICAL ANATOMY 12s 6d 
PatJI SPECIAL PATHOLOGICAL ANATOMY, Sections I to VIII 12s 64 P 


NEW PART, VOL III PART II PROFS ROSCOE AND SCHORLEMMER'S TREATISE ON CHEMISTRY 


INORGANIC AND ORGANIC OHEMISTRY. A Complete 


Treatise on Inorganic and Organic Chemistry By Prof H E ROSCOE, FR S, and Prof. C. SCHORLEMMER, 
ERS With numerous Illustrations Medium 8vo 
*Volss Ieanj,II —INORGANIC CHEMISTRY 
yo] I —Th& Non-Metallic Elements 21s Vol 1I PartI —Metals 18s Vol II Part iD —Metals 18s 
, Vol III —ORGANIC CHEMISTRY 2Parts THE CHEMISTRY OF THE HYDROCARBONS and their Derivatives, 
or ORGANIC CHEMISTRY With Numerous Illustations 215 each 





PAPERS ON ELECTROSTATIOS AND MAGNETISM. By Prof 


e |S WILLIAM THÓMSON,* CL,LLD,FRS,FRSE, Fellow of St Peter's College, Cambiidge, and Professor 
of Natural Fgilosophy im the Univeisity of Glasgow Second Edition Demy 8vo 185 
e. 





. 
MANUALS FOR STUDENTS.—NEW VOLUMES 


HEAT. By P. G Tarr, M.A, Sec.R S.E, formerly Kellow of St - 


Petei's College, Cambridge , Professor of Natural Philosophy m the University of Edmburgh Crown 8vo 6s» 


A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA) 


e By D JEFFREY PARKER, B Se Lond., Professor of Biology in the University of Otago — Illustrated Cdyn 8vo 
e 
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ASTRONOMICAL TELESCOPES, `. 


FINEST POSSIBLE QUALITY 














zlm Wray Lens, best mounting, &c, & 45 o | 3iin Wray Lens, best mgungng, &c , &c £15 rs. 
2hin. do do do 47 10 | qin do odo. do 9 /25*6 
jin do do do £12 I0 | 4din do * do* do 4o $ 


FHE STUDENT'S EQUATOREAL, with 3jin. lens, our own make, 3 Eyepieces, &c , fiagatóreal Suet e412 12 Oe 
New Illustrated Catalogue, 3 stamps ? : 
. THE "SOLARGRAPH, ' a Photograph.c Camera, with Instantaneous Shutter, arl an adaptor < fit it toeany e * 
telescope for Photographic Sola: Spots, &c , complete e 4 
“LE MERVEILLEUX " 1 plate, complete dry plate appaiatus * e "ırı l 0 
“LE MERITOIRE" 3 plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &c &c — t *i1 6 
THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to "ail board, and every recdht e. 
improvement . ` Á2 2 
Illustrated Photo Catalogue 2 stamps š 


J LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 


. * ° 
THE PATENT BOOK-SHELF FITTINGS, asusedin the PUBLIC LIBRARIES, of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &c „enable a nice adjustment of Shelves to be melee out troubl® © 
HOOKHAMWM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND Easy mtans of langing Pictures 
CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at avery sual! cost * 


Jilustratons and Partuulars sent POST FREE on Applicatig to , 2 


VILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—Lonaon, 1851 , Parts, 1855 , London, 1862, Paris (Silver), 1867, London, 1874 . 


i ———- 


9 As Wine in Bottles at 8s, 5s, and 9s,; Lozenges, 2s, ed 
HORSON S and 4s, 6d., Globules 2s, 3s. 6d, ant 6s, 6d , nd 
Powder, as '' Medicinal Pepsine,” at 28 Ql, ane 4s , and 


** Porci,” a more concentzated preparation than thë Medicfhal, 


Preparatio at 4s, 6d, each . eo? 
ac d SOLD BY ALL CHEMISTS ‘ 


The popularity Pepsine bas acquired m 
as almost a specific for chronic dyspepsia, P EPSI NE 3 s . 
indigestion, &c , 1s due to the fact that A 
. 


itis the nearest possible production of tne 


eo 





^e 








active principle of the gastric jutce of the rd 
stomach. Unfortunately, like all other Highly recommended by the . ° s 
inventions of a like nature, Pepsine has Medical Professeon for 


been not slightly discredited by the spu- 
rious manufactures that have been issued 


[ 
from. tune to time , 1t 1s therefore neces- A ; ° 
saty as a gnarantee of its efficacy to see ` 


that each bottle bears the makeis’ name, 


MORSON & SON, Southampton Row, Russell Sd., London. 


** Ys as nearly tasteless as Cod-Liver Oil 
9 can be ”—Lancet 
Kk ** No nauseous eruc*ations follow after 1t 
b Su allow ed "— Medical Press 


“p erfécted" It can be borne and digested by the most 25d SH Bos 


l celicate , ıs the ONLY OIL which does not THE SPECIFIC FOR 

Ee UY “repeat,” and foi these reasons the most 
ef: EE efficacious kind 1n use fn capsuled bottles N F 1 R AL P T 
M D LIVER : ji cnly, at 1/4, 2/6, 4/9, and 9/- Sold $ n 
3 zd everywnere e In bottles at 2/9, 4/6, and 11/- 
x4 GOLD sé 3) (1 .16 SILVER 
MEDALS å MEDALS.. 
: OVER 12,000 DELIVERED. J. : 

CONSUMPTION of GAS guaranteed to ff {7 SN 

be 25 to 70°, less than in any other 


makes of Gas Engines. ; 
CROSSLEY'S PATENT TWIN ENGINES NOW 
. OFFERED 
4GNITION EACH REVOLUTION. 


Crossley's Patent “‘ Self-Starter"' may now be applied 
The fest, Best, and Simplest made. 


- QÉDSSLEY BROS. Limited, E 4 
e °° Openshaw, Manchester. E en 5e. 
&ovdon, 24, Poultry, E © Glasgow, 193, Sauchiehall St ma a 


—s.-.— 
© puned by R Cray, Sovs AND TAYLOR at 7 dd Bread Street Hill Queen Victora Street, in the &ity of London, and published by 
Macullian ano Co, at the Office 29 and 30, Redford Street Covent Garden ~—Tuvesray, Apri’ ro, 1884 — e 
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Æ WEEKLY ILLUSTR 
* uo? e o 
ee * 2a e ., 
: e. Of Nature trusts the mind which 


ATED JOU 


RNAL OF SCIENCE 


** To the solid ground 


builds for aye.” — WORDSWORTH 








e ‘No. m5, voL "he 
—e 


THURSDAY, APRIL 17, 1884 


[PRICE SIXPENCE 











$ Registered as a Newspaper at the General Post Office] 


{All Rights are Reserved 
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THE “LOISETTIAN ” 
e SCHOOL OF MEMORY. 
INSTANTANEOUS MEMORY! 
e ART of NEVER FORGETTING !! 
1s * DĮSCONTINUITY CURED!! 
* A Physiological System, wholly unlike Mnemonics, using none of | 
ats “Locales, Keys," “ Pegs,” ** Links,” 01 € Assuctations ” 


Dr ANDREW WILSON, FRSE, Editor of 
‘Health? says — 
e “ PROFEWOR LOISETTE'S SYSTEM IS PHYSIOLOGICAL AND 


SCIENTIFIC IN 1ug HIGHEST DEGREE,’ 


“Mr, RICHARD A PROCTOR, Editor of ** Knowledge,” 
in No 117, dated January 25, 1884, says — 

“I HAVE NO HESITATION IN THOROUGHL¥ RECOMMENDING 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR Mmvortifis EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT" 


Any Bogk Mastered in One Reading 








“Great Inducements to Correspondence Classes 
Lrospectus post-fi ee on application to 


-™PROFESSOR LOISETTE, 
7, NEW OXFORD STREET (opposite Mudie’s Library), LONDON 





JUST PUBLISHED, SECOND EDITION. 


HOW TO PHOTOGRAPH; 


? 
SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES 
With an Additional Chapter on an Easy Method of Enlarging 
from them 


BY 


T. C. HEPWORTH, 


PRICE SIXPENCE. 





PUBLISHED BY 


JOHN BROWNING, 


63, STRAND, LONDON, W.C. 





RD METEOROLOGICAL INSTRUMENTS 
NEGRETTI 


ZAMBRA'S 


Sunshine Recorder. 


Waith Adjustments for any 
Latitude, 


“PRICE £12 12s od 


STANDA 









A Supply of Divided Papers, for 
One Year s Use, 


£I 128 od 






































e 
«NE A, 
Opticians atl Swentific Instrument Makers 
ë To Hf& MAJESTY THE QUEEN 
JiOLBOR VIADUCT 
45, CORNHILL, & 122 REGENT STREET, LONDON 


MAPPIN & WEBP’S 
BEIRN ZB CHESTS 

PLATE: 
CUTLERY 


COMPLETELY 
FITTED. 
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All Sizes in Stock 
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lu iV. SPE€lAL 
= A DETAILED LIST 
: FhERS 


= ; : 
OXFORD STREET, WEST END, AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. ` 
MANUFACTOÉYy—The Royal Piare and Cytlery Works, SHEFFIELD 


N e 
cxciv 


CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT of 
TECHNICAL EDUCATION. 


TECHNOLOGICAL EXAMINATIONS, 1884 

Examinations in Technology will take place at the different Provincial 
Centres throughout the Kingdom on Wednesday Evening, May 28, 1884, 
at 7 o'clock 

Secretaries are informed that the latest date for sending ım returns of 
Candidates who wish to be examined in May next is MON DAY, Apnl 28, 
after which date no apphcation can possibly be received 

Individual Candidates who are unable to arrange to be examined at a 
Provincial Science Centre can, on application to the Director and Secretary, 
be examined ın London at the Finsbury Technical College, Tabernacle 
Row, EC 

The Examinations will be held 1n 45 subjects 

A Programme containing Syllabus of each subject and last year's 
Examima*ion Questions can be obtained from the Central Office of the 
Institute, Gresham College, London, E C 


PHILIP MAGNUS, Director and Secretary 


THE COUNCIL OF THE 


LINNEAN SOCIETY OF NEW SOUTH WALES 
Hereby offers a Prize of 


ONE HUNDRED POUNDS : 


For the Best Original Essay ** On the Life History of the Bacillus of 
Typhoid Fever ” 

The Author must confine himself to facts which he has himself observed 
under methods which are to be clearly eaplamed Each Essay must be in 
English, must be distinguished by a ‘ motto," accompanied by an envelope 
containing the author’s name, and must be delivered at the Scciety’s House, 
54, Phillrp Street, Sydney on or before December 31, 1884 


ROYAL COLLEGE OF SURGEONS 
OF ENGLAND. 


The C ffice of Conservator of the Museum of the College having become 
vacant, the Council invite Candidates for the Appointment to trarsmit to 
the Secretary of the College, on or befcre Saturday, May 3 next, their 
applications, accompanied by a statement of their qualifications 

Particulars relating to the Appointment may be obtained on application 


to the Secretary 
EDWARD TRIMMER, Secretary 


April x5, 1884 
ROYAL INSTITUTION OF GREAT 
BRITAIN 


ALBEMARLE STREET, PICCADILLY, W 
LrcTURE ARRANGEMENTS AFTER Easter, 1884 
Lecture Hour, 3 o'clock p m 


EDWARD IE KLEIN,MD,FRS and Prof ARTHUR GAMGEE, 
MD,FRS-Seven Lectures on “The Anatomy and Physiology of 
Nerve and Muscle” Dr KLEIN—Iwe Lectures on '* The Anatomy of 
Nerve and Muscle" on Inesdays, April 22 and 29 Prof GAMGEE— 
Five Lectures on ‘The Physiology of Nerve and Muscle’’, on Tuesdays, 
May 6to June 3 One Guinea the Course 

Prof DEWAR, MA,FRS, M R I —Seven Lectures on “Flame and 
Oxidation " , on Thursdays April 24 to June 5 One Guirea 

HODDER M WESTROPP, Esq —Three Lectures on ‘Recent Dis- 
coveries in Roman Archaeology J The Colosseum, II The Forum, 
a ‘The Palatine Hill’’, on Saturdays, Apr 26 to May 10  Half.a- 

uinea 

Prof T G BONNEY, DSc FRS, PresG S—Four Lectures on 
‘*The Bearing of Microscopicil Research apon some Large Geological 
Problems" , on Saturdays, May 17 to June 7 Half a-Gu nea 
Subscription (to non-Members) to all the Courses during the Season, Two 

Guineas Tickets issued daily 

Members may purchase not less than Three Single Lecture Tickets, avail- 
able for any Lecture, for Half-a-Guinea 

The FRIDAY EVENING MEETINGS will be resumed on April 27, at 
8pm Mr WALTER BESANT will gne a Discourse on ‘The Art of 

*Fiction” atgpm Succeeding Discourses wll propably be giver by Prof 
J W JUDD, Prof W ROBERTSON SMIIH, Prof W ODLING, 
Mx DAVID GILL, M E MASCART, ard Prof. DEWAR To these 
Meetings Members and their Friends only are admitted 


THE YORKSHIRE COLLEGE, LEEDS 
DEPARTMENT OF CIVIL AND MECHANICAL ENGINEERING 


The Council invite applications for the appointment of PROFESSOR of 
ENGINEERING, at a Salary of 3007 with half the Class and Laboratory 
Fees The Engineering Laboratory will be furnished with Test ng and 
éther Machinery Applications will be received up to Mav 1o Further 
particulars may be obtained from the Secretary . 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE 


PROFESSOR OF ENGINEERING 
The Concil are prepared to APPOINT a PROFESSOR of EN. 
GINEERING, at a salary of 4300 per annum, with a share of the fees 
Furtger mformatio can be obtained from the undersigned, to whom 
referenapsennd testirgonials are to be forwarded not later than April 30 
Uftiversity College, Cardiff IVOR JAMES, Registrar 

















NATURE i 


. d 17, 1884* 
LIVING SPECIMENS FOR THE MICROSCOPE, . 


GOLD MEDAL awarded at the FISAERIES EXHIBITION fo, 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Dipobryon sertularia, with 
drawing and description He has also sei o FeedericellMultana Palu- 
dicella Ehrenberzgi, Melicerta ringens, Asplanchna priodontg, Volvox 
globator, Nitella (in fructification) 5@rulfna, &c 9. 

Weekly Announcements will be Stade 1m this place of Organisms T B 9 
1s supplying e * 


e i *!9 
Specimen Tube, One Shfling, post-free,* . 


Twenty-six Tubes in course & Stix Months for Subscribtiongot £1 ig M 
or Twelve Tubes for 105 We . 








Portfolio of Drawings, Ten Parts, 19 each | e . . i 
. 
ST. THOMAS'S HOSPITAL MEDICAL 
COLLESE, : A 
ALBERT EMBANKMEQT, S E © 


The Summer Session will commenc# on May 1 Students who have 
passed a Preliminary Exammation are informed that under the New Regula- 
tions of the Royal College of Physicians it 1s aT. advantage to begin 1n the 
Summer Session, those entering in summer aragfso eligible to comp@egor + 
the Science Scholarships of £109 and £60, awarded 1 Octobe®, 

There are numerous Prizes and Schelarshuge& oe ll Appointmas Mre 
open to Students without extra charge e 

Special Classes for the Examinations of the University of Lohdon are held 
throughout the year . . 

A Register of Approved Lodgirgs and of Priva® eFamilifs eceng 
Students to reside 1s kept ın the Secretas 's officeg . 

Prospectus and all particulars can be obtained from thé Medigal Secre- 


tary, Mr G RENDLE 
e W M ORD, Dean 
. 


THE MIDDLESEX HOSPITAL: 
MEDICAL SCHOOL , 


SUMMER SESSION, 1884 
ipee and Clinical Instruction in the Wards wi comifence on, 
ay I ; 

Gentlemen can enter to any one Course ow to Hosp tal Phcwce oely 
TWO ENTRANCE SCHOLARSHI@S, of the Annual Væ ÔF £25 and 
£20 respectively, tenable for Two Years, and a SCIENCE SCHOLAR- * 
SHIP, Value £50, will be offered br Competition aS begnning of the 
Winter Session e. bd 

For Prospectus, containing particalars as togther Scholarships, Resident 
Appointments, Fees, &c, apply to the Dean, or the Resident Medical 

e. 


Officer, at the Hospital 
ANDREW CIgARK, Dean e 


TO BE LET GN LEASE.—A Small Housee 


in the best part of ST JOHN'S WOOD, near LORD’S CRICKET 
GROUND Contains on ground-floor four reception rooms, one a 1 
which was built gor and has baat used as a studio , kitchen and offices 

On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water Servint’s staircase The house imn. exgellent repair, æd the 
drainage has been put in order inder tke superingfndence of a Sanitary 
Engineer Rent £125 No premium Fittings and Fixtures to be 
taken For Cards to view apply to Mr MILLAR, 8, Wellington Road, 

St John’s Wood, and 14, Grafton Street, Bond Street 


° KING'S COLLEGE, .ÓNDON- 


LECTURES AND CLASSES FOR LASIES, 
5, Observatory Avenue, Campden Hill, W ° ang 


The Classes will Reopen on April 24, at *he above address (close to the 
High Street, Kensington, Station and Vestry Hall) 


Classes are held in the following subjects — 
Holy Sorfture and Cnurch History German Language and Literature 








Englisk History Italan 
Continental History Greek e. 
An@ent History Mathematics E 


English Language and Literature 
Laun Harmony and Drawing 
French Language and Literature Botany e * 
For Prospectus ard further information, apply to the Secretary, Miss 
Scuwitz 
The Holy Scripture Class ıs hed by the Rev Dr Wacr, Principal of 
King's College, the Church History Class by the Rev Canon CunTEIS 


MR JAMES WHITE, 209, Sauchiehall. 


Street, and x6, 18, Cam'usige Stre®, Glasgow, is now prepared to e 
supply ARC LAMPS (Gray’s Pateiit) for General Lighting or fo Lec- 
ture Illustration purposes Steady and silentwn action, adapted for 
either Battery or Dynamo Price, wÉh Lantern anf Globe gomplete, 
for ordinary lgktng, £13 Special quotations for Search” Lights or 
for Arc Lamps ntted in Projection Lanterns Mr White 1s alg” pre- 
pared to quote prices for Grays Patent Astatic Gafvanqmeter (see 
NATURE, March 6, 1884) 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Orlental Stone Cutt@& and Dealer, has 
on sale Specimens of the above, ako Cut Prgcious Stones m afl Colours 


Precious Stones valued and i*asht 


Physiology and Laws of Health 
ee 








12, FRITH STREET, SQHO, W e 
e e. ee 
" [LE jJ 
a = 
* 9 
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e e e 


. rj 


Abril fna. s NATURE cxcv 
"QA 3 . SCIENTIFIC ART. 
SA N, D E R S O N & Co., DIAGRAMS FOR SCIENTIFIC LECTURES 


Sole Inventors of the Solid Copper Tape 





AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


LI 
. d £l GHT N IN d e ONDUCTOR Carefully and neatly executed from Descriptions, Sketches, or Objects 
e In Cortinuous Lengths without Jants a? supplied by them to qe! Majesty's Commissions Addressed to 
Governmtnt angethe Colonws , the Italian Goverrment the Argentine Ke- - 2 
: public, apd BER. s Governfngfits , the Royal Courts of Justice, Strand, MR W S DUNCAN, SCIENTIFiC ARTIST, 


(Care of Mr D Bocug), 
3 ST MARTIN'S PLACE, TRAFALGAR SQUARE, WC 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera 


e 
: eMIN E RALQGY AN D GEOLO GY. logical, and Microscopical Specimens to more convenient Premises at 
. $ 3 gits Ney Minerals have juse amved —BORRICHITE 78, NEWGATE STREET, near the New General Post Office Address— 
FRIG 


the Hot ses of Parliament, &c 
e Chnpey Shafts Repaired Hooped, Raisede Pointed, or Straightened with- 
out Roppage® of Works, @ ightning Conductors Inspected and ‘lested by 
^ Eaperienced Elgtrici Electric Bells, Spealing Tubes, &c , fitted on 
è ee e most Improved Principles 


° LEADENHALL HOUSE, 101, LEADENHALL STREET, EC 








SKELETON OF *FROG carefully pre- 


pared, 4s , post free e 
E WADE WILTON, Northfield Villas, Leeds 











11E PITTU OWT, Miso Goon BARRANDITE STEPHANITE, |. e 
ARGENTOPYRITR®CYCLOPITE, ROMEII!, ENARGITE, NA- THOMAS D RUSSELL, : 
RIVE SILYERS, ARGENTITE, PYRARGYRITE, &c , &c 78. NEWGATE STREET, LONDON, EC 
VERYePBNE “SYERRW-COLOURED” TOPAZES Pede i 
same . 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
Whth the Assistance of 


List®on Application Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 


1 
eA Large Series of ROGKS, alagy MICROSCOPIC SECTIONS of the On the rst of every Month, price Sixpence 
SAMUEL HENSON, | 


. FnEDERICK Bonn, F ZS Joun A Power, M D 
e 277, STRAND, LONDON, EpwAnD A Fiırcu, F L.S J Jenner War, F L S. 
M . . Opposite Norfolk Street F Bucuanan Warre MD 
— a - paras oe Contams Articles by well-known Entomologists on all Branches of the 


» o © ROCK SPECIMENS Science , on Insects injurious or beneficial to Farm or Garden , Notes on 
. 
e AND ROCKTSECTIONS FOR MICROSCOPIC EXAMINATION | Habits, Disuaee aad Denia of Ranties, &c , there are Monthly 


Thy Tamast Panga Greatest Varte y in London Numerous WoopcuT ILLUSTRATIONS, to the printing of which especial 
e. CU Le SES INOW AE CRDI attention 1s given, and occasional LiTHOGRAPHED and CHROMO-LITHO 
Collecttons and Single Spegimens All Examples are well and carefully | GRAPHED PLATES 


authenticated , 
Sfectaltty —Large and carefully-cu Rock Sections. from well-authent:- SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 


gated Specimens Prof James Geikie says ‘‘These are the largest and 


; PES MM pus pore ao b | L E L E C e i R I C I T E 


Geologist and Mineralogrst, Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


e 88, CHARLOTTE STREET, FITZROY 3QUARE, LONDON REVUE HEBDOMADAIRE, 
NEW CATALOGUE OF MINERAL Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 











1 r 
Arranged for the A SPECIMENS &c.with Prices This i UE progrès deldesmete o pete 
> . ‘ 5 
last contains nearly all of the New Species described during the last few | Comité de Rédaction, ARMENGAUD JEUNE, 
yearn alio meny be Pos ne er pn MEER us pages Post Président , 
ree fom T wo Stamps New Lists of Rare Minerals, Rock Specigens, A BERTHON, E BOISTEL, F BOREL 
Geolo; A s, Collections, H , Books, d M H d ') 
Geologia - rend ollectio: ammers, Books, an lcroscopte | p ae COULO N, W de FONVIELLE, L MAICHE 
JAMES R GREGORY, A de MÉRITÉNS, D MONNIER, D NAPOLI 
è Afinesalogist and Geologist, " Subscription Yearly, 20s , Sex Months, to, : 
88, CHARLOTTF STREET, FITZROY SQUARE, W Agency for England and Colomes— 
* STANDARD i LE FEVRE AND CO,, ENGINEERS, 
26, BupcE Row, CANNON STREET, LONDON. 
COLLECTIONS AND APPARATUS Specimen Copy sent post free 
: M TAE LA SEMAINE FRANCAISE: a Weekly 
GEOLOGY AND MIN ERALOGY, E Newspaper and Review in the French Language Politics, Literature, 
. " CATALOGUE POST FREE Science, Art, Varieties, Notes Price 2d, througn Booksellers, and at * 
. Journa rancais pour 
CH ÁRACT ERISTIC BRI TISH FOS SILS. l'Angleterre Politique, Littérature, sa on Arts, Vanaes Nouvelles, 
POST FREE, 64 et Notes Un exemplaire par la poste, 24 en timbres poste Abonne- 
N B —As only a Immited number of Copies will be 'ssued orders should be ment franco par la poste—un an, ros rod , six mois 55 5d Prix 2d 
sent on at once to avoid disappointment chez tonr les libraro; t a gares des chemins de fer On s'abonne 
THOMAS] DOWNING, LA SEMAINE FRANÇAISE —“‘La Semaine Fran- 
®38, WHISKIN STREET, LONDON, Ew (over Quarter of a Century) gaise ’ has been brought out 1n London for the benefit of those English 
= aT oe... readers who may wish to study contemporary French from all points of 
HOV? & CO’S view, instead of confining their reading to one particular Gallic printe 


It certaifily merits success ”"—Graphic 


Geobogical Transparencies for the Lantern. ; LA SEMAINE FRANCAISE —“The numbers before 


1 
e { us are full of good things It will be fgr better for most than an 
m Descriptive Catalogue on Application one of the best papers published 1n Panis itself We are gnuch pleased 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS with the character of ıt, and believe ıt will be highly valued in all those 
. AND MINERALS ue y Se aS where French is cultivated ‘The printing 15 very well 
" one "—Qwueen 
HOW & go S POCKET MICROSCOPE LAMP, 8s 67 TERUS OF SUBSCRIPTION — " à 
ICRO-PWITROLOGY —Sections of Pitchstones, Obsidians, Granites, Three Months e. 2,9 
enites, Diortes, Gagftos, Dolertes, Ba-alts, ‘achylites, Trachytes, Six 5. A 5° $e 
Andesites, Porphyrites, Rhyodites, I #vas, Ashes, Gneiss, Schists, Lime- Twelve ,, . 10 on e 
Stones, &c price Is 6d gach P OO payableto A CRISTIN » 
JAMES HOW &*co, 73, VARRINGDON STREET, LONDON Publishing Office, 441, Strand, W C 
@e e e 
e eo 
° b 
a e 
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"cxcy NATURE v4 Abril 17, 1884 
WESLEY COLLEGE, SHEFF ELE:LID: k 

(AFFILIATED TO THE LONDON UNIVERSITY, 1844) s 
GOVERNOR AND CHAPLAIN K Rev W H DALLINGER, F R.9, &c ,1&c id PL 
HEAD MASTER H M SHERA, Eso, MA, LL ° e ? . 
SECOND MASTER C J SCOTT, Esq, BA, Scholar and Prizéman (Camb ) 
FIRST MATHEMATICAL MASTER THOS HUGH MILLER, EsQs, n A (Camb e 

And TWENTY ASSISTANT MASTERS and PROFESSOR. . e . € 


In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, RHYSICS, and CHEMISTRY, thee 
Modern Lanzuages of Éuro,e, Hebrew and Syriac, Vocal aid Instrumental Music, and Draw'ng ae tafeegt byeAccomplished 
rofessors, .* . 
The Rev W H DALLINGER, F R S , has undertaken the PROFESSORSHIP of NATURAL SCIENCE ,4&fid gives e 
Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c e 
CHEMISTRY 1 taught by.R W LANCASTER, Eso, B A (tst Class Nat Science), Chris: Chu@ch, Oxford PRYSICS*is 
taught by A H ALLEN, Esg, FCS SCHOLARSHIPS are AWARDED worth, ır the aggregate, 3097 a year . 














. The JUNIOR SCHOOL, conducted 1n a separate part of the Rulding, 1s m excelfent efficiency 2 
PROSPECTUSES may be obtained by Application to the GOVERNOR cr HEADS MASTER 
lhe NEXT TERM will commence on THURSDAY, MAY 1 et [ á 
2 . a. @e 
DEMY 870, CLOTH,ILLUSTRATED, 21s v e. a 
T T a] e. 
[HW PRINCIPLES .* 
THE NEW h ale... 
A 3 i 
; . : 
e. 
With an Answei to Prof Huxley on “ The Laws of Motion” ° . 
, ALSO, e a 
AN ANSWER to “NATURE” Price One Penny. ._ 0 
AN ANSWER to“ KNOWLEDGE” Price One Penny . A ones 
ANSWERS to the " ATHENZEUM," the “PALL MALI* GAZETTE? and. 
the *WESTMINSTER REVIEW" Price One Penny. — : Pi 
By WILLIAM LEIGHTON JORDAN, FRGS. ,* 
* Everythng Mr Jordan writes 1s suie to be brillant and mgenious His mathematical argunfents are very cleaily expressed ” 
—* Public Opinion,” on The Winds and theri Story of the World, now included .n The New Principles of Natura Piflosophy — * 
London DAVID BOGUE, 3, St Martm's Place Trafðgar Square, W C m 
Just Published, Price One Shilling NEW AND IMPORTANT BOOK. ON VIVISECTION e e 
The RAINBAND. How to Observe it, and | PHYSIOLOGICAL CRUELTY an Inquiry 
What to Expect from it By HUGH ROBERT MILL, B Sc, F CS into the Vivisecion Questior. By “ PHILANTHROPOS ”® Cloth- 
With Numerous Illustrations, and a full description of the method of 35 6d 
Ratn-predicting by means of the Ramband as observed in Hilger's The Lancet says —‘‘ By far the most important contribution to the 
smallest-sized Direct-Vision Pocket Spectrcscope Vivisection Question. * 


Contents —Introduction—H ow to see tie Rainband—What the Rainband - 
15—How to use the Rainband— Graphical Rep-esentation of Observations— P TINSLEY BROTHELS, London, at al Bochsellers 
Results of Ratnband Predicting Now Ready, price 1s ôd * 


a 
xw be had fron the Publisher, ADAM HILGER, 204, Stanhope Street ON THE FORMATION OF GRIC ACID 














Y IN ANIMALS its Relator to Gout and Gravel Together with an 
1, 

WATTS'S DICTIONARY OF CHEMISTRY — Explanation of the Therapeutic Effects of some of the Kemediestimmed e 
Latest Complete Edition, with ALL the Supp'ements, 9 Large Vols in the Treatment of those Lisorders By P W LATHAM, MA, 
8vo, cloth, New (Longmans, 1881-83), £15 2s , for £8 8s , carnage paid M D, Fellow of the Royal College of Phys cians, London , Dowging 
Apply direct to Wm F Cray, Bookseller, 2, Teviot Place, Edinburgh Professor of Medicine, Cambridge 

e Cambndge DEISHION, BELL, & CO 
NEW BOOK ON THE RIVER PLATE London GEORGE BELL & SONS 








Now Read: With a M d Illustrato: Crowa 8vo, price 7s 62, 
ONUSSREYN AXIS lot pr ? p a / e Now Ready, price 6s, Vcl. XVIII, Part III, Afl, 1884 


cloth 
. ACROSS the PAMPAS and the ANDES: THE JOURNAL OF 
being an Account of an Exploring and Surveying Expedition across the ANATO MY AND PHYS IO L OGY, ° 





Cortinent of South America with an Appendix containing Articles 
upon the Peaks and Passes of the Andes, the Argentine Republic, its NORMAL AND PATHOLOGICAL à 
geographical position and extent, Ind an Pbk ees and Invasions, CONDUCTED BY . 
Colones and Railways e information brought down to the most ‘ 
recent dates By ROPERT CRAWFORD, M A, Professor of Civil Professors HUMPHRY, ASI and M'KENDRICK 
ngineering m the University of Dublin d s e 
RE E eudon LONGMANS, GREEN & CO x Nature of Certain Ligaments By J B Sutton (Plate XIII) n 
2 Rema ks on Nervous Exhaustion agd Vaso Motor Action ByF Ié 
By LIONEL S. BEALE, FRS Professor Gros Clark, FRS «um . 
, 3 Development of Great Omenrum and Transverse Mesocolon By CB 
of Medicine ın King’s College, London D6ckwood -* 
“SLIGHT AILMENTS, ther Nature and Treatment. 55 & 4 Abnormality in Course and Lustribudon of Radial Attery @y Arthur 
HOW to WORK with the MICROSCOPE  xoo Plates 21s (Harrison ‘Thomson, M B 
& Sons ) 5 Cause of Firs Sound of Heart, and Mode cf Action of Cardiac gfuscle 
The MICROSCOPE in MGDICINE 86 Plaes ars By James W Barrett, M B. " e 
BIOPLASMg an Introduction to Medicine and Physiology 6s 62 6 Notescn Rarsirg the Arm Dv Prof Cleland 
PROTOPLASM, or, Matter and Life (4 New Eaton preparing 7 Osteology of Ceryle Alcyon By R W Shufeldt, MD (Plate X®V ) 
DIAGNOSIS and TREATMENT of URINARY DISEASES 8 Abnormalities, with Speci ıl Reterence to Vertebral Arternes By A M 
[Preparing Parersn MB (Plate XV ) . 
On LiFe anl on VITAL ACTION ss 9 Multiple Lymphatic Nævı of Skin and their Relat to seme Kindred 
The MYS Yo£é&lBE 3s 6d 2 Diseases of the Lymphatics By (george Hoggan, eM B (Plate 
LIFES Y EORIEG and RELIGIOUS THOUGHT 5s 5a XVI) e e 
‘Lhe “MACHINERY” of LIFE 2s to Vi cei of Porpo se and White Beaked Qolphu® By Prof Cleland 
ISEASE GERMS (Soiled Copies only ) 8s 6a ir Costal and Sternal Asymmetrr By W Agbuthnot I ane 
IDNEY DISEASES, &c [A New Edition preparing 12 Amitomical Notices. (Plate XVIleg . of 
oe. London J & A CHURCHILL e MACMILLAN & CQ, London and Cambgdge 
e 9 
" LJ 
e e 
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“SUBSCRIPTIONS to * NATURE.” 
* e s d 


Yeagly 28 o 
. alf-yeaily t» * 14 6 
-° uarte: ly * e š 7 6 


* 
To the Uggted States,°the Continent, an 


d all places 


. within ghe Po&tal Unior$ e- ' 
" s d 

9 e = Yearly » e 30 6 
, Ialf-geailye 15 6 
* * Quagterly 8 o 


ARGES for ADVERTISEMENTS. 


Threg Lines in Columff2; 67 94 per Line after 
55s 


CH 


d 

One-Eighth Page, or Quarter Column o18 6 
Quarters Page or Hif a Coluwn 115 0 
Palf a Page, or a @glumn 3 50 

* * Whole age ʻ 6 6 0 
Post Office ord p8mble to MACMILLAN & CO 


a OFFICE 20, BEDFORD STREET, STRAND, W C 


aa" "tiep “st Societies 


e LONDON 


THURSDAY, APRIL 17 
LrwNEAN Society, at 8 —Alga—Fungal-Lichen Theory (and Discussion) 
Rev,J M Crombie —Ornithology of New Guinea, No 9 R Bowdler 
Sharpe —Variation in Leaf of Banksia marginata. J G Otto Tepper 
CuEgMICAL Sogery, at 8 —Ballot for the Election of Fellows —The Syn- 
9 thesis of Galena by Means of Thiocarbamide J Emerson Reynolds 


FRS è 

e e e SATURDAY, APRIL 19 

E Freip CLUB, at 3 atthe British Museum, South Kensington — 
O Woke Birds Dr Weodward, F R S 


MONDA $, APRIL 21 
Socrary or Age mE Upper Thames a Source of Water Supply Dis- 
cussion 8 


ARISTOTELIAN SOCIETY, at &—Discussion of Hume's ‘‘ Treatise of Human 
Nature," ‘Of the Will and ghe Direct. Passions," and ** Of Virtue and 
Vice in general " . 

VETOR IwsgrrUTE, at8 


* TUESDAY, APRIL 22 

QNTHROPOLOGICAL INSTITUTE, at 8 —Exhibition®@f a Collection of Ethno- 
logical Objects from Canada Marquis of Lorne, K T, G CM G —Note 
on a Portrait of an Aboriginal Tasmanian Sir Richard Owen, KCB, 
Ət R S-—On the Ethnology of the Sudan Prof A H Keane, BA 

ROYAL HORTICULTURAL SOCIETY, at 1 —Scientific Cgnmittee 

STATISTICAL SOCIETY, at 7 45 — English Express Trains in 1871, and a 
comparison betweengthem amd those of 1883 Lieut H B Willock, R E 

Rovat jinstrrotio Wat 3—The Anatomy of Nerve and Muscle Dr 


Edward E Klein 
WEDNESDAY, APRIL 23 
GzorocicAL Society, at 8 —Observations on the Geology of the Line of 
the Cánadian Pacifi Railway Prncipal Dawson, LL D, F R S3—On 
the Smeg (Permigg) nd iris of Certral Europe and the true Divisional 
Line of these TQ Formations Rev Alex Irving B Sc 
Sociaty or ARTS, at 8 —Thames Communications J B Redman 
- . THURSDAY, APRIL 24 
ROYAL SOCIETY, at 4 30 
SOCIETY Or ARTS, at 8 —Economic Applications of Seaweed E C 
Stanford 4 
RovaL IusTITU110N, at 3 — Flame and Oxidation. Prof Dewar, FR S 
e. 


FRIDAY APRIL 25 
Society or ARTs, at 8 —Law of Landlord and Tenant in India W G 
Pedder * 
QuzxETT MiICROSCOPICAL CLUB, at 8 z 
ROYAL INSTITUTION, at 9 —The Art of Fiction Walter Besant 


ee SATURDAY, APRIL 26 

PHYSICAL Serv. at 3 —On the Indicator Diagram of a Gas-Engine 
Prof'W E Ayrton, F R S , and Prof J Perry, M L —On a New Speed 
Indicator W T Goolden —On a Speed Indicator Walter Baily —On 
a Metrical Barometer and on an Immersion Galvanometer Dr W H 
Stone, FR CS 








mm ROYAL Boranic Society, at 3 45 


Roya INSTITUTION at 3—Recent Discoveries in Roman Archeology, 
I The Colosseum Hodder M®Westropeags 


BEST , BLACK INK KNOWN. 
*DRAPER'S INK (DICHROIC) 
DIGFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing Mcomeg a pleasure when this Ink is used — It has been adopted 
bygthe principal Banks, Public Offices and Railway Companies throughout 
Treland 
It yrites almostinstantly Full Black | Flows easily from the Pen 
Does not corrpdggSteel Pens Blotting-paper may be apphed at the 
Is cleanly to y&e,@nd not liable to Blot moment of writing 
@ Can be obtained in Lagdon, through Messrs BancLav & Sons, Farring- 











don Street W EpwaS ps, (Jd Chaage , F Newsrry & Sons, Newgate 
street, J AUSTIN & Co ‚Duke “treet, Liverpool , and to be had of ali 

99 c; Stjuoners 

$EWLEY & DRAPER (Limited), Dublin 

e 
© . 
* e 
e e. 
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LIGHTNING: CONDUCTORS. 


Experience, accumulated since the time of Benjamin Frankhn, proves 
conclusively that a Conductor made of Copper of adequate size is the test 
of allappliances for the protection of every description of. building from the 

destructive effects of lightning 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the wcrld 
with unvarying success is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R S. NEWALL & CO., 
„130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON.TYNE. 


SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74. POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN anb SONS, 22, GARRICK STREET, 
LONDON, WC 


TIME BY TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 10s od, £9 17s 6d, and £13 13s od 
Jnstruments sent on Approval 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaining Correct Time, ıs Treatise, 5s_, and 
Tables by which any Persen may obtain Accurate Time by a Simple 
Observation wethout calculation 2s 6d per annum 

PAMPHLET FREE ON APPLICATION 
A J. FROST, 6, Westminster Chambers Victoria Street S W 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 


-a noble collection of Facsimiles fiom the Drawings of the Great Master, 
preserved in the National Galleries of Europe, with a choice selegg.n 
trom the Works of Contemporary Artists—Poynter, RA Dyce, KA, 
Ford Madox Brown, Burne Jones, Rossetti, F Shields, H Schmalzs 
Cave Thomas, P G Hamerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints in the British. Museum, including 39 Subjects 
now 1n the Grosvenor Gallery F'xhibition 

To adorn at httle cost the Walls of Home with Artistic 
Masterpieces visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C " 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations. 21 pp, free to any address 

Fine-Art Catalogue, 124 pp price 62. post free 
THE AUTOTYPE COMPANY 


TURNER'S “LIBER STUDIORUM," 
Reproduced ın Facsimile by the AUTOTYPE Process, and accom- 
panted with Notices of each Plate 

By the Rev STOPFORD-BROOKE, M A 
Publishing ın Three Volumes, each contaiming Twenty-four Tilustratio 1s 











price Four Guineas per Volume Vol II now ready, containing — e 
The Story of Europa Inverary Pier Lauffenbourgh * 
Bridge ın Middle Dıs- Inverary Castle and Calais Harbour 

tance Town Coast of Yorkshire 
Woman with Cymbals Fiint Castle 9 Ruzpah 
Hindoo Ablutions Stack-yard and Horses Watercres$ Gatherers 


Juvenile Tricks 
St Catherine e 


Morpeth 
e 
" yeh the Aptent 


Farmyard with Cock 


Bonneville Savoy 
Fifth Plague of Egypt 


Source of the Arveron 
Alps from Grenoble Greenwich Hospital 
Ben Arthur Interior of a Church 

Detached Plates of this Edition of the '' Liber," 
appertaining, are sold at 3s 6d each 


Publishers The AUTOTYPE COMPANY, LONDON, Henry Sothevs> 
& Co, London and Manchester 
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must be paid fer with the Beer 





THE “HALF GUINEA” 











Sy. WY. SLOVE. 

In Casks, 12/6 per 9 gals In Bottle, 9/8 per doz Impl Pts; 
* Bottles charged 2^ per doz, and allowed at the same rate if retu-ned, out they 
Neither sugar, saccharum, nor any of the many new Brewing Materials arePused 18 

the mant facture of the “S IN " Stout, ıt ıs Brewed entirely fiom the finest Malt and Hig 

Hops ıt ıs, z00, more hopped than Stout ıs generally, therefore, besides being våg es 

4 nutritious, it s an excellent Tonic and particularly suited for nvalids, ladies nursing, or Bj 


anyone requinng a good strengthening beverage 
and very muca recommended by Medical men 


WALTHAM BROTHERS, 
ALE BREWERY 


ALL PAPERS FREE FROM ARSENIO. : 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 





It is a “Sound Natritiogs” Tonic, 


LONDON, SW 











ARE THE ORIGINAL MAKERS OF ee $..- 
ARTISTIC WALL ,PAPERS, Guaranteed Frae from Argepis. “+ e e 
Sole Add-ess—iro, HIGH STREET, MANCHESTER SQUARE; LONDON, W 
May be oxtained of all Decorators Special Prize Medal, Sanitary Institute e e, 
Award of Ment, International Medical and Sanitary Congress Silver Meqa, Ntonal él galth S fi&y, 1883 
GEAR Lx. or e 


HARVEY A N D PEAK, . 


[By Appointment to the Royal Institution of Great Britain] e. 
SUCCESSORS TO W. LADD & CO., p 
SCIENTIFIC INSTRUMENT MANUFACTURERS, ° 
BEAK STREET, REGENT STREET, LONDON, W. * e * 
MRS SPOTTISWOODE’S POCKET POLARIZING SET, Sc t 
Nicol and other Prisms; Makers of Maxwell’s Dynamical aid Coloyr Tops : $ 
* 


RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &c 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, .° 
e 





NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ff MAGNETISED,’’ constructed at 
the recommendation of W Crooxss, Esq, F RS and as exhibited at the 
Electrical Exhibition, Paris 

E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 

Only Addresses —61, Strand, and 34, Roval Exchange, London 
N B —Watches can be converted to this plan 


64, CÓRNHILL 


PERILS ABOUND ON EVERY SIDE! 
THE 


Railway Passengers Assurance Company 
INSURES AGAINST 
ACC DENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, 

AND PAYS YEARLY 

* THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 
Charman—HARVIE M FARQUHAR, Esq 
Apply to the Clerks at the Railway Stat ons, the Local Agents, or 


West-Enp OrricE —8, GRAND Borir BurLDINGS, CHARING Cross, 
or at the 


Head Office —64, CORNHILL, LONDON, EC 


WILLIAM J VIAN, Secretary 
ERY’S GOLD MEDAL, 
COCOA 


PARIS EXHIBITION, 
“If properly ryepared, theres no nicer 


In Packets and fins Pure 
or more wholesome preparation of 


Cocca only, with the super- 
fluous oil extracted 
cocoa "—Food, Water, and rr, 
Dr Hassall 








EXTRACT 


Edited 
Ts FRY & SONS, Bristol and London 


EVERY MAN HIS OWN TINKER, 


SOLDERING TOOLS, with ACCESSORIES and INSTRUCTIONS, 
free by Parcels Post, xs od —The National Zoo! Depot, Aston Birmingham 
e 





s, o. T ISLEY &' Co, n 


MANURACTURING OPTICIANS* 


AND e e 
SCIENTIFIC INSTRUMENZ MAKERS 


172, BROMPTON ROAD, S.W. 


$ a Kor LC Dv eee 
MESSRS S C TISLEY & Co hae gMtaN pleasure 1n, rming 
Scientific Gentlemen that they hzve made arangeme with Mr J W 
GAMMAGE (fo: some years Manager to Mr Browning, and lately Electri- 
cian to the South African Electric Light and Power Company) to take the 
Management of the above business 2n 
All orders intrusted to Messrs Tislev and Co will be executed as 
promptly as is consisten with that excellence of workmanship that Mr 
Gammage s thorough knowledge of every branch of the business will insure 


Experimental Work executed by Exferieuced Workmen on the Premises 


NORTH BRITISE AGRICULTURIST, 


the only Agricul*ural Joaraal m Scotland, circulates extensively among 
Landowners, Farmers, Residert Agents, and others interested in the 
management of land throughout *he United Kingdom ee 
The AGRICULTURIST ıs pu»üshed every Wefnesday afternoon in 
time for the evening mails, and contains Reports of all the principaPBritish 
and Insh Markets of the week 
"Thespecral attention of Land Agents 1s directed tothe AGRICULTURTST 
as oar of the best existing Papers for Advertising Farms tobe Let and Estates | 
or Sale - 
Advertisers addressing themselves to Farmers willfind the AGRICULs 
TURIST a first-class mediumeggpreachinféthat Class 
Price 32 By post 34¢ Annual Subscription, payable in advance, 14s 
eo Heh St , Edinourgk , and x45, Queqg Victoria St Ledon, 
e 





Money Orders payable to Charles Anderson Jun — Fdinhi rgh e. 


A* CERTAIN 
REMEDY 


For BAD BREASTS, OLD WOUNDS, ande SORES. "If 
effectually rubbed on the Neck afd Chest, it hres SORG 
THROATS, BRONCHITIS, COUGHS and? COLDS; and, for | 
GOUT, RHEUMATISM, end ail Spin Dfseages ye unequalled 
[3 7 
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. Mess, MACMILLAN & 00/8 NEW BOOKS 


"t REFLEGRIONS IN PALESTINE, 1883. 
e. . “%  ‘eBy CHARLES GEORGE GORDON. 


eco", : . Crown vo [Zn a few days 
e 

e 

° Now Ready, with Two Portraits, Two Vols Demy 8vo 36s 


Go oe oe THE LIFE OF 
FREDERICK DENISON MAURICE; 














4 CHIEFLY TOLD IN HIS OWN LETTERS, uS 
° ade x : *e : EDITED BY His Son, 
7 et^ FREDERICK MAURICE. 


:*** Of theesalient gots, the eventfal heights, in Maurice’s public history, the woild ıs not forgetful, and ıt 1s no pant of our duty 
" to indigate hem hee:® It will be an enjoyment, we may say almost an education, foi those who have eve: thought with admmng 
sympathy of his lgbours, f rettfihen story now by such light as he alone could thiow upon them ”—Darly Telegraph e p 
e 


: * DR MORITZ BUSCH'S NEW WORK ON PRINCE BISMARCK. 


B. OUR CHANCELLOR. 


e 
Sketches for a Historical Picture By MORITZ BUSCH Translated from the German by W BEATTY-KINGSTON, 

Avwthor of . Willmm I , German Emperor,” “ The Battle of Berhn," & Two Vols Crown 8vo 18s 
‘eExcgpteonal opportunities and devoted attachment to his hero have enabled Dr Busch to write a profoundly interesting 
* book, reveaftnerehe personal chargeteristics of Prince Bismarck , crammed full of history, as seen fiom the Berlin standpomt, and 
throwing a broad sehe upon the stupendous events of the last forty years Mr Beatty Kingston has most admirably clothed 

ethe Doctfi's in an English dress ”—Dazly Telegraph i 

e 





* JEXT-BOOKS FOR STUDENTS NEW VOLUMES 
NEW PART (SPECIAL PATHOLOGICAL ANATOMY) PROF ZIEGLER'S PATHOLOGICAL ANATOMY. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. By Prof ERNST ZIEGLER, of Tubmgen Translated and Edited for Enghsh Students by DONALD 
. ©  MACALISTER, M A, M P, B Sc, Fellow of St John’s College, Cambiidge. With numerous Illustrations Medium 8vo 
Pat I GENERAL PATHOLOGICAL ANASOMY ` 12s 6d 
Part IT. SPECIAL PATHOLOGICAL ANATOMY, Sections I to VIII 12s 64 


NEW PART, VO III PART II PROFS ROSCOE AND SCHORLEMMER'S TREATISE ON CHEMISTRY 


INORGANIC AND ORGANIO CHEMISTRY. A Complete — & 


Treatise on Inggganic and Organic Chemistry By Prof H E ROSCOE, FR.S, and Prof C. SCHORLEMMER, 
Sn S WpiPracrous Illustrations Medium 8vo * 
Vols I and II —gNORGANIC CHEMISTRY 
Vol I,—The Non-Metallic Elements 21s Vol II PaitI —Metals 18s Vol II Part II —Metals 185, 
Woleer —ORGANIC CHEMISTRY 2 Parts THE CHEMISTRY OF THE HYDROCARBONS and then Derivative 
or ORGANIC CHEMISTRY With Numerous Illustrations — 215 each 


PAPERS ON ELECTROSTATICS AND MAGNETISM. By Prof 


Sr WILLIAM THOMSON, DCL,LLD,FRS,FRSE » Fellow of St Peter's College, Cambridge, and Professor 
of Natural Philosophy ın the Univeisity of Glasgow Second Edition Demy 8vo 18s 








T or o MANUALS FOR STUDENTS.—NEW VOLUMES 

HEAT. By P. G. Tarr, M.A. Sec.R.S.E, formerly Fellow of St. 
© Peter's College, Cambndge , Professor of Natural Philosophy ın the University of Edinburgh Crown 8vo 6s 

A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA) 

a By T JEFFREY PARKER, B Sc Lond , Professor of Biology in the University of Otago Illustrated Ciown 8vo 8s 6d 

^N ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES @MITH»MA, Fellow and Tutor of Sidney-Sussex College, Cambridge, Author of “An Elementary 
Ti@atise on Conic Sections ” Crown 8vo [Nearly ready 9 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR. 


e BE 3XINNERS By WILLIAM RAMSAY, Ph D , Professor of Chemistry in University College, Beistol 18mo 25 64 


TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 


° Assist utor and Lecturer in Mathematics of Gonville and Cams College, Cambridge, late Assistant Master Eton 
d sto 


Glob Pat I, ELEMENTARY TRIGONOMETRY 4s 6d, Part II HIGHER TRIGONOMETRY 3 6d, gCoMmplete, e 
: 7s 6d e ; z is à °° " 
ee a’? a " MACMILLAN & CO., LONDON, W.C. ` 
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eee | PATENT+INCANDESCENT -> 
= w | ASBESTOS GAS FIRES. . 
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As eo e 
NUES ze Nei io PRICES, 16s. t$ X6. e 
dl MANY DIFGERENT PATTERNS 


IN STOCK ° 
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The gmplest and? "best critiéism on these 
fires 1s the fact thae®h@®oval gossible output 
dunng 1883 has been sold without adwer- 
tising Tae extefsion eo wofkS i$ pow 
complete, andereeare prepaged for. greatly 
increased deliveries without delay ® 

Complete Illustrated List of Domestie and 
Labour-Savmg Apparatus, Heating and Cook-, 
ing, price 27, post free, Cemplete Illus- 
trated List of Laboratory Appargtus, price 
2d , post free 1 . e 

Out of eleven different Incqyfllefcenf fires 
tested at the Stockport Exhibition, my Ag- 
bestos Fire gave six times thè dut? of the e 
worst, and 50 per cert above the average of 
the whole The Highest Award in this class 
was obtained, . >° . 


































































































^ * * 


FLETCHERS PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR BATHS. 


This adaptation.of the High "Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter So perfect is this arrangement that- the whole theo- 
etical duty can be obtained from the gas, and.a gas supply of 
PA specified amount wil do double the, ‘duty, as compared 
with the average of the best water-heáter$ known, whilst the 
cost of the Apparatus is less tban half that of the cheapest 
of the older forms having the same power, The Heater is 
well and substantially made of s:rong copper plate, tinned 
inside, all joints being seamed and riveted, ithe smallest swe, 
Price 50s., having a cylinder 10 inches diameter, will supply 

* iX Ballon per minute, heated from 60° to 95° sufficient to obtain 
a wakm bath ın 20 minutes, or wta night pressure of gas, in 
und€’ 15 minutes The large size, Price 90s., has double the 
power à ZEN 

£ 


FLETCHER’ S PATENT RADIAL BURNERS. 


A NUMBER OF NEW PATTERNS ARE IN HAND 
































































































































e Illustrated List of Gas-Heating and Labowr-Saving Appa- 
ratus (Domestic), Price 2Z , post fiee 
. Illustiated List of Gas Apparatus for Worxshop and Labora- 
tory Use,24 , post fite 5 i 
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> ? PHOS. FLETCHER, 31 
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R A" WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


* € 9, e, . © 
“o e ot. ** To the solid ground 
Of Nature trusts the mind which buds Jer aye "—WOoRDsWORTH 
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[All Rights are Reserved 


| GRACES NEW DIRECT VISION 
SPECTROSCOPE. 


è 
Registered as a Newspaper at the General Post Office] 


^ *THE «*LOISETTIAN" 
SOQHOOL OF MEMORY. 





ART of N ERE ORGETTING |! 
DISCONTINUITY CURED!! 
A PhyfsrologMt System, wholly unlike Mnemonics, using none of | 
ws “ Localities,” E Keys,e “Pegs,” ** Links,” or “ Assoctations ” 


Dr ANDREW WILSON, FRSE, Editor of 
e 9 a “Health,” says — 

** PROFESSOR LOISETTE'S SYSTEM IS 9 HYSIOLOGICAL AND 
ÓCIENTIFIC IN THE HIGHEST DEGREE 


Mr RICHARD A PROCTOR, Editor of “Knowledge,” Mr JOHN BROWNING begs to direct attention to the 
in No 117, dated January 25, 1884gsays — advantages of this very powerful, portable, and effictent Instru- 
"IGIAVE NO Ae vio IN THOROUGHLY RECOMMENDING | ment, which will divide the Sodium hnes or the D lines in the 





























THE SYSTEM TO ÑL WHO ARE IN EARNEST IN WISHING To , Solar Spectrum, and show the Ram-Band as Separate Lines , t 
TRAIN THEIR MEMÒRIES EFFECTIVELY, AND ARE THEREFORE | 1$ provided with a fine motion focusing arrangement, and it 1s 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL applicable to every purpose for which a Direct Vision Spectro- 


A R\surr D è scope can be used 
œe Angfook Mastered in One Reading Price in Morocco Leather Case, £3 8s, 6d. 


Great Iffucements to Correspondence Classes TOLEN BROWNIN G ^ 


. ~ * Prospectus Jost-f? ee on appheation to 


PROFESSOR L OISETT E, Optical and Physical Instrument Maker to H M Government 
7 "NEW OXFORD STREET (opposite Mudie’s Library}, LONDON 63, STRAND, LONDON, Wc 











~STANDARD METEOROLOGICAL INSTRUMENTS | MZ APPIN ac VV EIEPEPSS 
a f ee 


NEGRETTi4 CHESTS 
OF 

ZAMBRA'S PLATE 
ND 


Sunshine Recorder. 


With Adjustments for any 
ae Latitude 


PRICE £12 12s od 


CUTLERY 


COMPLETELY 


A Supply of Divided Papers, for 



































One Year's Use, Zu Sizes 27 Stock, 
£I 12s od, -—2 
GTP EIE SPECIA 
Illustrated t Lists Post DST AILED RIST 
RA A ee aFREĘ , 
NEGRETTI & ZAMBRA, =e *. E. 
Opticang yad, Stientyfic Instrument Makers OXFORD STREET, WEST END, AND * 
' e, TO Her MAJESTY THE QUEEN, MANSION, HOUSE BUILDINGS, CIT, 
. LONDON.e 


HOLBORN VIADUCT, 
45, CORNHIL,,, & 122, REGENT STREET, LONDON. MANUFACTORY—The Royal Plare and Cutlery Works, SHEFFIELD 
* e 


FITTED.e e 


. * `A 


s a e d x 


. e " * 
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, TO BE LET ON LEASE.—A Small House 


1n the best part of ST JOHN'S WOOD, near LORD'S CRICKET 
GROUND Contains on ground-floor four recept on rocs, one of 
which was built fcr and has been ased 2s a studio, kitchen and offices 
On first floor four bedrooms, bath "oom w th fitted bath, hot and cold 
water Servant’s staircase The nouse is in excellent repair, and the 
crainage has been put ın order under the superintendence of a Sanitary 
Engineer Rent £125 No premum _ Fittings and Fixtures to be 
taken For Cards to view apply to Mr MiLLAm, 8, Wellington Road, 
St John’s Wood, and 14, Grafton Street, Bond Strect 


THE YORKSHIRE COLLEGE, LEEDS 
DEPARTMENT OF CIVIL AND MECHANICAL ENGINEERING 

The Council invite applicauons for the 2j po ntment of PROFESSOR of 
ENGINEERING, at a Salary of 300/ with half the Class and Laboratory 
Fees The Engineering Laboratory will be furmshed with Testing and 
other Machinery Applicatiors will be received up to May 1o Further 
particulars may be obtained ‘rom the Secretary 


ST. THOMAS’S HOSPITAL MEDICAL 


COLLEGE, 


ALBERT EMBANKMENT, S E 

The Summer Session will commence on May 1 Students who have 
passed a Preliminary Examination are informec that under the New R&gula- 
tions of the Royal College of Physicians ıt san advantage to beginin the 
Summer Session those entering in summer are also eligible to compete for 
the Science Scholarships of £:0o and 460, awarced 1n October 

There are numerous Prizes and Schelarships, ard all Appoir*ments are 
open to Students without extra charge 

Special Classes for the Examinations cf the Uris ersity cf London are held 
throughout the year 

A Register of Approved Lodg ngs and of Private Families receiving 
Students to reside is kept in the Secretary’s ofice 

Prospectus and all particulars can be obtained from the Medical Secre- 
tary, Mr G RENDLE W M ORD, Dean 


OPEN SCHOLARSHIPS of NATURAL 


SCIENCE of the Value of £100 and £60 are awarded annually in 
OCTOBER at ST THOMAS’S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, S E For particulars apply to G RENDLE, 
Medical Secretary W M ORD, Dean 


KING'S COLLEGE, LONDON. 
LECTURES AND CLASSES FOR LADIES, 
5, Observatory Avenue, Campden Hill, W 
The Classes will Reopen on April 24 at the above adéress (close to the 
High Street, Kensington, Station and Vestry Hall). 


Classes are held in the following subjects — 
Holy Scripture and Church History German Language and Literature 








Engl.sh History Ital an 

Continental History Greek 

Ancient History. Mathematics 

English Language and Literature Phys ology and Laws of Health 
Latın Harmony and Drawing 

French Language and Literature Botany 


y 
For Prospectus and further formation apply to the Secretary, Miss 
ScHMIT7 
The Holy Scripture Class .s held by the Rey Dr Wace, Principal of 
King’s College , the Church H story Class by the Rev Canon CunTRIS 


MR JAMES WHITE, 209, Sauchiehall 
Street, and 16, 18, Cambridge Street, Glasgow, is now prepared to 
supply ARC LAM PS (Gray’s Patent) for General Lighting sr for Lec- 

© ture Mlustration purposes Steady and silent in action, adapted for 
either Battery or Dynamo Price, with Lantern and Globe complete, 
for ordmary lighting, £13 Special quotatiors for Search Lights or 
for Arc Lamps fitted in Projection. Larterns Mr White :s also pre- 
pared to quote prices for Gray's Sens tive Astatic Galvanometer (see 
NATURE, March 6, 1884) 


On SALE.—400 PICKED SLIDES, Various, 
selected by the late THOMAS BRITTAIN, of Manchester, dur rg his 
lifetime, also Lens (4/10) by Beck, London For particulars apply, 
THOS P BRITTAIN, Ashfield Road, Urmston, Manchester 


AMATEUR PHOTOGRAPHY MADE 


EASY at the POLYTECHNIC INSTITUTE, 3c9, Regent Street, W 
Mr E HOWARD FARMER wil COMMENCE a COURSE of 
TEN EVENING LECTURES on April 3o, at 8 o.m and an After- 
noon Course on May 2, at 3 pm Fee One Guinea. Proficiency 
.s guaranteed —Particulars, &c., post free from Secretary — Private 
Instruction given ‘Terms moderate 


MINERALS AND STONE 
IMPLEMENTS . 


Mr BRYCE-WRIGHT begs to call the attention of his Chents and the 
Public to his large series of 


P. MINERAI® AND STONE IMPLEMENTS, 


from which single specimens can be selected 
F^ uid Collections of Minerals, Fossils, and Rocks from 1 upwards 
N These Collegge ns obtained the Prize Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
> © 
. °°’ e. BRYCE-WRIGHT, 
Mineralogist and Expert mm Precious Stones, 
204, REGENT STREET, LONDON, W 
e 

















LIVING SPECIMENS FORTHE MICRIJSGOPE. « 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLION, s;, NEWHALL, SĻREET MIRMINGHAM, " 
who has last week sent to his subscribers "Spirul na Lergyssima.e with * 
drawing and description He basfllsÓ sent out Anabæna flos aque, Niha 
(in fructification), Volvox globatór, Melicerta ringens, Hydatna senta, Com 
dylophora lacustrs, Spongil a fluviatilis, &c e 

Weekly Announcements will be mågen this placo? Orgagisms T B 4 
1s supplying s * 


Specimen Tube, One Shillgng, post-freo, e " auam 


Twenty-six Tubes in course of Stx Months forgSubs@iption wf ris, ° 
or Twelve Tubes for tos 6d e . a 


Portfolio of Drawings, Ten Parts, rs each 


- au 
SKELETON OF FROG carefülly pre- 











red, 45 , post free e * 
iss E WADE WILTON Northfield Villas, Leeds 4 
i b 

MINERALOGY ANM GEOLOGYW , 

The folowig New Ms3ercls have just amed —PORR CHITE, 

FRIGIDITE, PITTKOI1 also Goon BAgBRAMSIQUT E aSa RANTE, 

ARGENTOPYRITE, CYCLOPITE ROMEIeST, ENARGITE, NA- 

‘LIVE SILVERS, ARGENTITE, PYRARGYRITE, &c, &c ë 

VERY FINE *SHERRY-OLOURBD" T®PAZES® » 2 


A Large Senes of ROCKS, aloe OF CO C SLCTION# ofthe 
same . e 


Lists on Applicat-on Hay mers, Chisels, and Hamme:®Straps 
PRIVATE LESSONS AND EVENING CLASSE S. 
BLOWPIPE CASES AND APPARATUS Catalogues [ree 


SAMUEL HENSON, X s 
277, STRAND, LONDON, è 
Opposite Nojfolk Weet 


ROCK SPECIMENS e,» « 
AND ROCK SECTIONS FJR MICROSCOPIC EXAMINATION, ; 
The Largest Stock and Greatest Vari ndon 
New Lists Now Ready * 

Collections and S.ngle Specimens All Examples are will and carefully 
authenticated . 

Specialty —Large and carefully-cut Bock Sections from well-autheiti- 
cated Specimens Prof James Geikie says ‘‘ These arg the largest and 
best-cut sections made by any one in England ” é t 


JAMES R GREGORY, 2 
Geolog:s: and Maneralogrst, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


NEW CATALOGUE OF MINERAL 
SPECIMEN 


Arranged fer the selection of Single Specimeffs, &c , with Prices This 
List contains nearly all of the New Species described during the last few 
years, also many discovered at new localities, Twenty four wes Post 





Free for Two Stamps Also New Lists of R: inerals, Rock OS cimens, 
Geological Apparatus, Collectons, Hammefs, s, an roscopic 
Sections of Rocks 
JAMES R GREGORY 
Mirneraogist and Geologist, . 


88, CHARLOTTE STREET, FITZROY SQUARE, W 


STANDARD 


COLLECTIONS AND APPARATUS, 
FOR TEACHING è 


* GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 





. 
"e 
In the Press . 


e 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 62 e 


N B —As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappantment s 


THOMAS J DOWNING, =. 
38, WHISKIN STREE™ fCNDON, EC (over Quarter of a Centurge 


NOTICE OF* REMOVAL. 


THOMAS D RUSSELL, ` 
Late of ESSEX STREET, STRAND, 


Has removed Ins extensive Co lections of Geological, Petrological, &finera 
logical, and Microscopical Specimers to more con$eient Premises at 
78, NEWGATE STREET, near the Nf General PostOffice | Addrggs— 


THOMAS*D HUSSELL, 
78, NEWGATE STREET, LONWON, E C 
ef 


® 
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b 
GOVERNOR AND CHAPLAIN 


© + & e © HEAD MASTER 
"LI 
eo a ECONR MASTER 
e FIRST MATHEMATICAL MASTER 


ee, 
€ . In addition 9 Classical 
a “Modern Languages of Europe, Hgbrew and Syriac, 


P d 


. oe 
. The Rag aw ? DALLINGER, F R S , has undertaken 


* taught by A 
e The JUNIOR SCHOOL, 


SCTENTIFIG ART. 
R PƏR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


è Carell y and My executed from Descriptions, Sketches, or Objects 
C ns Addressed to 


. . 
e MR W S pUNCAN, SCIENTIFIC ARTIST, 
. are of Mr D Bocuz), 
93: ST MARTIN'S PLACE, TRAFALGAR SQUARE, WC 


4 THE AUTOTYPE COMPANY, 
. 74, NEW OXFORD STREE1, WC 
a LHESAUTOTYPE FINE-ART GALLERY displays 
a ndble collection of Facsimiles from the Drawings of the Great Master, 
rderftd m the Natiogal Galleries of Eurcpe, with a choice selection 
rom the @Vorks of Contemporary Artists—Poynter, R A Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossetti, F Shields, H  Schmalzs 
Gove i G Hamerton, &c 
SIR JOSHUA REYNOLDS —284 Examples of this 
Master fr m rare Prin% in the British. Museum, including 39 Subjects 
now 1n the Grosvenor Gaflery Exhibition 
To adorn,at little cost the Walls of Home with Artistic 
Masterpieces? visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 
*AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations 2x pp free to any address 
Fine-Art Catalogue, x24 pp , price 6d post free 
THE AUTOTYPE COMPANg’ 


E 
TÜRNERW *LIBER STUDIORUM," 
Reproduced in Mhcsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate 
By theRev STOPFORD BROOKE, MA 
Istishing in Thr; Mes each containing Twenty-four Illusgrations 
pric G er Volume Vol II now ready, containing — 
The Story of Eu®pa Inverary Pier Lauffenbourgh 
Bridge in Middle Dıs- Inverary Castle and Calais Harbour 
«æ tance Town Coast of Yorkshire 
Woman with Cymbals 
ee Ablut ons 
onneville Savoy 
Source of the Arveron 
Alps from Grenoble Greenwich Hospital 
Ben Arthur Interior of a Church 
Detached Pates of this Edition of the ‘‘ Liber,” withthe Commentary 
appertaining, are sold at 3s 62 each e 


Publishers The AUTOTYPE COMPANY, LONDON , Henry Sotheran 
&EP, Logon and Manchester 


Just Published Price One Shilling 


The RAINBAND How to Observe it, and 
What to Expect from it By HUGH ROBERT MILL, BSc,FCS 
With Numerous Illustrations, and a full description of the method of 
Ratn-predicting by means of the Ramband as observed in Hilger's 
smallest-s zed Direct-VistongPocket Spectroscope 

Contents —Introduction—H ow to see‘tn®Rainband—What the Rainband 

15 @How to use ihe ma aca aaa Representation of Observations— 

Results of Raugband’ Predicting 

age 1@ had from the Publisher, ADAM HILGER, 204, Stanhope Street 














Rizpah 
Watercress Gatherers 
uvenile Tricks 
t Catherine Hill 
Morpeth © 


Flint Castle 
Stack-yard and Horses 
Farmyard with Cock 
Fifth Plague of Egypt 








THIS 
MEDICINE 


Cure for all Disorders of the LIVER, STOMACH 
* AND BOWELS. e^ Test PURIFIER of the BLOOD; a 
e ` Powerful Ingigoratos tf the System, 1n cases of WEAKNESS 
AND DEBSLATY,- and is unequalled in Female Complaints, 

. 


BE RECEN 
U C " 
"QCDIT 
Y rd t N 


OLLON 
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EY COLLEGE, SHEFFIELD. 


(AFFILIATED TO THE LOND 


ON UNIVERSITY, 1844 ) 


Rev W H DALLINGER, FR.S, &c, &c 


H M SHERA, Esg, MA, LLD 
C. J SCOTT, Eso, BA, Scholar and Prizeman (Camb ) 


THOS HUGH MILLER, Esq, BA (Camb ) 


Aud TWENTY ASSISTANT MASTERS and PROFESSORS 
Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Vocal and Instrumental Music, 
Professors 
the 
e Weekly Lectures and Class Instruction in P 
CHEMISTRY 1s taught by R W LANCASTER, Eso, B A (rst Class Nat 
H ALEN, Eso, FC.S SCHOLARSHIPS are AWA 
conducted 1n a separate part of the Building, 1s 1n excellent efficiency 
PROSPECBUSES may be obtained by Application to the GOVERNOR or HEAD MASTER 
The NEXT TERM will commence on THURSDAY, MAY 1 


and Drawing are taught by Accomplished 
PROFESSORSHIP of NATURAL SCIENCE, and gives 


Science), Christ Church, Oxford PIIYSICS is 
RDED worth, m the aggregate, 300/ a year 


RACTICAL ZOOLOGY, BOTANY, &c 
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WATTS’S DICTIONARY OF CHEMISTRY. — 
Latest Complete Edition, with ALL the Supplements, 9 Large Vols 
8vo, cloth, New (Longmans, 1881-83), £15 2s , for £8 8s, carriage paid 
Apply direct to Wm F Cray, Bookseller, 2, Teviot Place, Edinburgh 





Now Ready, with Illustrations and Blank Pages Demy 8vo Post free 
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LECTURE NOTES ON PHYSICAL 


GEOGRAPHY AND GEOLOGY By J V ELSDEN, BSc, 
FCS,andW B LOWE, MA 


A PERCY SMITH, Horton Street, Rugby 


NEW AND IMPORTANT BOOK ON VIVISECTION 
PHYSIOLOGICAL CRUELTY: an Inquiry 





mt the Vivisection Question By “PHILANTHROPOS” Cloth 
3s 
The Lancet says —“ By far the most important contribution to the 


Vivisection Question ” 
TINSLEY BROTHERS, London, at all Booksellers 


Now Ready, price ts 62 


ON THE FORMATION OF URIC ACID 


IN ANIMALS its Relatton to Gout and Gravel Together with an 
Explanation of the Therapeutic Effects of some of the Remedies used 
in the Treatment of those Disorders By P W LATHAM, MA, 
M D , Fellow of the Royal College of Physicians, London , Downing 
Professor of Medicine, Cambridge 
Cambridge DEIGHION, BELL, & CO 
London GEORGE BELL & SONS 


Just Published 


PROCEEDINGS OF THE SCIENTIFIC 
MEETINGS OF THE ZOOLOGICAL SOCIETY OF LONDON & 
FOR 1883, Part IV , concluding the volume, containing the papers read. 
at the Scientific Meetings in November and December 1883, with 
Sixteen Plates, mostly Coloured, i25, with Plates Uncoloured, 3s, 
may'be obtained at the Society’s Office (3, Hanover Square, W ), at 
Messrs Longmans, the Society's Publishers (Paternoster Row, E C ), 


ot through any Bookseller P 
Just Published, Post 8vo, cloth Price 5s 


VESTIGES OF CREATION 
By ROBERT CHAMBERS, LL D. 


A New Epmon, with Introduction admitting the Authorship, and 
revealing the circumstances under which this Celebrated Work was written 


W &R CHAMBERS, London and Edinburgh 








NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST 1s published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week 
Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estate: 
for Sale 
Ad-erfsers addressing themselves to Farmers will find the fonce. 
TURIST a first-class medium for reaching that Class 
Price 3¢ By post 344 Annual Subscription, payable in advance, 145 € 
Offices—377, High St , Edinburgh, and ws, Queen Victoria St London, 
EC 
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Money Orders payable to Charles Anderson, Jun , Edinburgh 


DIAMONDS IN KATRI (a1 


R C NOCKOLD, Diamond and Oriental Stone Cutte® and Dealer, has 9 
en sale Specimens of the above, also Cut Precious Stones all Solours 


Precious Stones valued and botght e 
i2, FRITH STREET, SOHO, W 


e excellent, ånd woithy 
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HODDER & STOUGHTON'S PUBLICATIORS.' : 


Royal 8vo, with Maps and Illustrations, price 255 ^. 
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JAPAN: TRAVELS AND RESEAROHES.: 
e 
UNDERTAKEN AT THE COST OF THE PRUSSIAN GOVERNMENT S. T" 
By PROFESSOR J J REIN, of the Universty of Marburg : : 7 "Quan 
Times — It 1s at present without a ial " , o . 


Nature. —“ It as the best of the rany publications upon the subject ” 

Graphic —'* The illustrations are good, and the work 1s undoubtedly of great value” 

Contemporary Review —‘ Japan has pet haps never been more thoroughly described 
encyclopsedic ın its information ” 


WORKS BY J W DAWSON,LLD,FRS,FGS 


e è e 
e: `» 
It is as clean and well arranged@aseit 19 
. 


The EIGHTH EDITION 1s npw ready go * ei 
NATURAL LAW in’ the SPIRITUAL °, 
WORLD By HENRY DRUMMOND, @RSE,FQS 7s 64 


“This 1s one of the most impressive and suggegye books on religion phat . 
we have read for a long time | No one who @¥ads the papgrs entia e 


* Biogenesis," * Degeneration,’ WMerral Life,’ and ‘Clessification,” sağ 
fothing of the others in this volume, "vill fail to feCogEticen apros 
a new and powerfu? teacher ""—SZecfator ; 

New and Cheaper Illustrated Edition, * e 
ACROSS THE/FERRY First Mu presmons ' 


of America anc ts People By JAME GAULA Y, MA, M D,® ` 
Editor of ‘The Leisure Hom ” Crown 8vo 5s 





THE ORIGIN OF THE WORLD, according 


to Revelation and Science New Editicn. Third Thousand 7s 64 
“We heartily commend the book to those who are interested in this mose 
important question Dr Dawson is a man well known in the ranks of 
science for great breadth and grasp of knowledge °*__ Spectator 


FOSSIL MEN and their Modern Represen- 


tatives Seccnd Edition Forty four Illustrations 7s 64 
*t A keen observer of the habits of the red man, and a diligent student of 


g * 
Amencan angus he ps able, by analoge rion E UP NEW WORK OW AGNOSIMISM 
The STORY of the EARTH and MAN | IS GOD KNOWABLE? By'the Rev. Je 
With Twenty Illustrations Eighth Edstion, Revised 75 64 IVERACH, M A, Aberdeen 3s 6d 5 s w 
“ A very able and interesting sketch of geological science "—.Szectafor THE nnb QUESTION S OF THE x P 
THIRD EDITION, 2 vols Royal 8vo LIFE IS IT WORTH LIVING By J. e 


MARSHALL LANG, DD C-own8vo 3* 6d ë e 
*! It is not often ane meets with the argumentative abihty and thegullness e 
and accuracy of sciertific knowledge -hat mark this work "— Acagenty 
NOE MIRACLES CREDIBLE? By f 
LIAS, MA, Author of Commentaries on Joshua and Judges, and x 


Hulsean Lecturer for 1884 Crown 8vo |. 3* 6 ` 
** The handling of the subject 1s excellent "— Ecclesiastical @azetie e. 


DOES SCIENCE AID FAITH in regard 
to CREATIOK? By the Right Rev HÉNRY COTTERILL, D D 
FRSE, Bishop of Edinburgh Crown 8vo | 35 64 
“Tt may be recommended to students of philosophy with all confidence ‘This work 1s remarkable among >ther works of its kiad fft fairness of @ 
as an admirable text book ”— Westminster Review tone The book 1s carefullygand thoughtfully wntten "Knowledge 


London HODDER & STOUGHTON, 27, Paternoster Row - 


eet. e RET uM i 
POPULAR SCIENCE AND NATURAL HISTORY. 


UEBERWEG’S HISTORY of PHILOSO- 


PHY, from THALES to the PRESENT TIME With Additions by 
GEORGES MORRIS, A M, the Translator, by NOAH PORTER, 
DD,LLD,on Enghsh and American Philosophy , and by V BOTTA, 
PhD on talan Philosophy 
Vol I -ANCIENT and MEDIAEVAL PHILOSOPBY Third Edition 18s 
Vol II—MODERN PHILOSOPHY ‘Third Fditicn ars 
“Tt combines in an unusual degree the three quahties of accuracy, clear- 
ness, and conciseness, and 1s therefore pectharly adapted for the use of 
students "—A enam 


1 


ANTS AND THEIR WAYS By the Rev. 
W FARRAN WHITE, M A, Vicar of Stcnehouse, Gloucestershire 
With numerous Illustrations and a Complete List of Genera and Species 
of the British Ants ss Cloth boards 

* We can safely promise to all who have not read it that a great treat 1s 
an store for them when they do "—5S/andard 

** Will be of great assistance to any entomologis! wishing to commence the 
studygof our native ants, while as an interesting volume for the general 
readeM@or as a gift-book for young people with a taste for natural history, it 
may be recommended as among the very best of its kind "—JMNature 





ELECTRICITY AND ITS SES. By 
JOHN MUNRO, of the Society of Telegraph Engineers and Electgi- 
cians With numerous Engravings Crown 8vo „35 6g Cloth e 

“Weghave here a popular but clear and corer’ ccount of elegtical 
Science In all its various branches A work of this k¥id greatly agit PP. 
—Journal of Scrence 

“ More correct than is usually the case with attemts to popularis 
science "—Z/ectrzczan e 

“The work 1s extremely well got up, and the diagrams are far abov® e 
the average ”’—Schoolmaster 





London THE RELIGIOUS TRACT SOCIETY, 56, Paternoster Row Order of any Bookseller * 
g 
DEMY 8vo, CLOTH, ILLUSTRATED, 21s d 
THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 
* With an Answer to Prof Huxley on “The Laws of Motion” Also, e. ^ 


AN ANSWER to 
ANSWERS to the 


NATURE?" Price One Penny 


AN ANSWER tc * KNOWLEDGE" 
ATHEN ZUM,’ the “PALL MALL GAZETTE,” and the “ WESTMINSTER REVIEW” 4 


° . 
Price One Penny 


Price One Penny. 


By WiLLIAM LEIGHTON JORDAN, FRCS. 5 


“Everything Mr Jordan wnites 1s sure to be brilliant and ingenious 
—Public Opinion, on The Winds and their Story of the World, now ancluded m The New Principles of Natural Philosophy * 
Still, the book is the production of a man thoreughly ell yp in his own 
Tt is one tleat may be safely commended to the study of all who are interested $n the 
Subject of ocean currents "—4/ron, on The Ocean, tts Tides and Currents and ther Causes - 

Inerable point of Dr Carpenter's mo 
t of clear sound reasoning fairly delivered through 1t 


“The author of this book gives us a new Principia 
subject, and many others collateral with it 


*t Here we have the 
indicated, and a home-thrü 
contribution to the subject, the thrust 1s fatal 


His mathematical egggments me very clearly expressed ” 


dified resuscitation of the old thecry of oceanic enculgtiongcletily 


As this pomt 1s the very heart of Dr Carpenter 


It is followed by a further and equally clea and able discussion of the details of 


Dr Carpef\er’s argues and of the theories of Maury, Rennell, Herschel, &c ‘This chapter of Mr Jordan’s book ıs realy 
C 


areful reading "— Quarterly Journal of Science, on The Ogan 
Thg Chapter alfuded to in the above notice and others of a contioversial character have been republished in The 


ew Principles 


of Nafurt Jjulosof.y, as they will not appear in a new edition of The Ocean, which is now being @repayed fe publication with | 


additional charts and diagrams 


. e 
London. DAVID BOGUE, 3, St Martm's Place, Trafalgar Square WC * UM 
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: +. Yearly a oe $ 28 o 
© Hal®yearly 2 M. I4 6 
"m Quarterly $ . 7 6 
e To the United States, the*Gontinent, and all places 
within the Pggtal Unson — 
@e s - Oe E 
=, ear'y o 6 
ame Half-yearl = 4% $ 6 
Mary. e 5 
t e Quartaly 8 o 
CHARGES for ADVERTISEMENTS | 
d . "Phife Lines m Columyg2s 64 94 per Teme after | 
d 
e ° One-Eif ge, or Quarter Column 618 6 | 
- Quarter Page or Half a Cofuwn IIS O 
Half a Wage, or a Celumn 3 50 | 
* , eU hole Page to 6 6 o 
«os ce Orda 7 able to MAGMILLAN & CO | 
OF 95, BEDFORD STREET, STRAND, W C 
e e. ra > r 
» eo t*Disup ot Societies 


* s IDON 
THURSDAY, APRIL 24 
Rovar Seery, at 4 30 —Ogffthe Relation between the Electrical Qualities 
and the Chemical Comp sition of Glass, and Allied Substances T and A 
ay and J J Dobbie —Influence of Change of Condition from the Liquid 
to thé Solid State on Vapour Pressure Prof Ramsay and Dr Young 
Society or Arts, at 8 —Economic Applications of Seaweed E 
Stanford e e 
® OCIETY OF TELEGRAPH ENGINEERS at 8 —On the Relation which should 
subsist Vitween a Current of Electricity and the Conductor employed to 
* convey 1& Thomas H Blakesley, M A 
Rover Ingtreviion, at 3 —Elame and Oxidation Prof Dewar, FR S 
© ee FRIDAY, APRIL 25 
eSocrzrY or ARTS, at 8 —Law of L@bdlord and Tenant in Inda W G 
Peddey, © 
© QuzkzgTT Mitgoscorica CLUB, at 8 
RoYvAL INSTITUTION, at 9 —The Art of Fiction Walter Besant 
w SATURDAY, APRIL 26 
PuysicaL Society, at 3 —On the ledicator Diagram of a Gas-Engine 
Prof W E Ayrton, FR S , and Prof J Perry, M E —On a New Speed 
@ndicator T tGoolden —On a Speed Indicator Walter Baily —On 
a Metrical Barometer and on an. Immersion Gajyanometer Dr W H 
tone, FRCS 
Roya Botanic SOCIETY, at 3 45 
Reva INSTITUTION, gt 3—Recent Discoveries in Roman Archaeology, 
I The Colosseum Hodder M Westropp 
Essex FikLD CLuB, at 7 —The Paleolithic Gravel of the Hackney 
BrooW* J E Greeghill —Lgpores Paleolithici, or the humorous side of 
Flint Implement Hi(ting Worthington G Smith. F LS 
MONDAY, APRIL 28 
TX GEOGRAPHICAL SOCIETY, at 8 3o —Journey from Mozambique to 


L Shirwa, and Discovery of Lake Amaramba H E O'Neill; H BM 

Coi§ul 
INSTI: 

White aà 


| 
| 
| 
| 


or ACT BG at 7 —Cn Extra Mortahty Francis Wglan 
W H Whittall 
€ TUESDAY, APRIL 29 
Socigry or ARTS, at 8 —Transvaal Gold Fields W H Penning 
eRo.ALINsTITUTION,at3 Nerve and Muscle Dr Klem 
WEDNESDAY, APRIL 30 
SocgeTy OF ARTS, at 8 —Freshwater Fisheries J W Wilh, Bund 
THURSDAY, May 1 
Roya SOCIETY, at 4.30 
we, LINNEAN Society, at 8 —Flora of the Philiprines, and its D@ivition 
R A Rolfe —Embryology of the Weaver Fish (Trachinus vipera) 
Geo Brook —@n Melampyrum pratense Gea C. Druce —New Genus 
of Fungida allied to Mzcrodac:a, of Cretaceous Age Prof P M Dung? 
CHEMICAL Society, at 8.—On Benzoylactic Acid and s>me of its Deriva- 
tivess Part 1 W H Perkin, jun, Ph D- On Fluorene W R E 
H9 an e 


RovAL4NSTITUTION, at 1 30 —Annual Meeting At 3 —Flame and Oar 
dation Prof Dewar, FRS 
FRIDAY, May 2 

GEOLOGISTS’ ASSOCIATION, at 8 

€ KoYALINSTITUTION, at 9 —Krakatoa Prof Judd 
SATURDAY, May 3 

RovAL INSTITUTION, at 3 —Roman Archeology, II The Forum H M 
@ Westropp bed e € 

—.———— 





e HOW & CO’S 


e. . 
Geojogical Transparencies for the Lantern. 
$ Descriptive Catalogue on Application 


"WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


* HOW O'S POCKET MICROSCOPE LAMP 8s 642 


MICRO-PWIBNOLOGY —Sections of Pitchstones, Obsidians, Granites, 
S@enites, Diontes, Gabbros, ®olentes, Basalts, Tachylites, Trachytes, 
Andesites, Porphyntes@ Rhy qpites, vas, Ashes, Gneiss, Schists, Lime- 

esfones, &c price 15 6d each, 


JAMES etw & CO, 73, eFARuINGDON STREET LONDON 
9e 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the Fest 
of allappliances for the protection of every description of building from the 

destructive effects of lightning 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the w: rld 
with unvarying success is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R. S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s 72, POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN and SONS, 22, GARRICK STREET. 
LONDON, W.C 





TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 tos od, £g 17s 6d, and £13 13s od 
Instruments sent on Approval 
Latimer Clark’s Manual of the Use of the 

Transit Instrument for obtaining Correct Time, 15 , Treatise, 55 , and 


Tables by which any Person may obtain Accurate Time by a Simple 
Observation wrthout calculation 2s 6d per annum 


PAMPHLET FREE ON APPLICATION 
A J FROST, 6, Westminster Chambers, Victoria Street, S W 


SANDERSON & Co, 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths without Joints, as supplied by them to Her Majek’, 

Governmert and the Colonies , the Italian Government the Argentine Res 

public, and other Foreign Governments , the Royal Courts of Justice, Strand- 
the Houses of Parhament, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage ot Works Lightning Conductors Inspected and lested by 

Eapenenced Electricians Electric Bells, Speaking Tubes, &c , fitted on 
the most Improved Principles 


LEADENHALL HOUSE, tor, LEADENHALL STREET, EC 
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cg, TISLEY & 
* 7 
MANUFACTURING “OPTICIANS 
AND 
SCIENTIFIC INSTRUMENT MAKERS 
e 


e 
172, BROMPTON ROAD, S.W. 


eat pleasure in informng 
figements w: fr J W 
ing, and Mtely Electri- 


MESSRS S C TISLEY & Co have 
Scientific Gentlemen that niey. have made 2 ed 
MAGE (for some years Manager to 
nin the Efor African Electric Light and Poygr Company) to take the 
t of the above business 

sae “ntrusted to Messrs Tisley mie will be gated as 
promptly as ıs consistent with that excellence of workmangup that Mr 
Gammage's thorough knowledge of every branch of th: RemiesseiLapsure 
Prenfses 


pia ci Ma acras * 
Experimental Work executed by Experienced Workmen on the i 


$33 
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MICRO-SLIDES FOR SCIENCE CLASSES. " 
As Mr. PIFFARD 1s about bringing out a Mi1cro-slide that will shortly be patentgd, hfs us 
present Large Stock is to be disposed of at £2 per If . € e 
- * 4 e. 

E CATALOGUES FREE BY POST ON APPLI(M'TION. s >. 

i REMITTANCE WITH ORDER $1* s ` i 
E e € 


. A i 
B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS? dm 
B EL Sum 


es. NOT. SLOSS. 


In Casks, 12/6 per 9 gals In Bottle, 3/8 per doz Impl Pts * 
f returned , but thé 





* Bottles charged 2'- per doz , and allowed at the same rate 1 


À must be paid for with the Bee 

Neither sugu, saccharum, nor any of the many new Brewing Materials are used in A 
the manufacture of the “5 N " Stout, it 1s Brewed entuely fiom the finest Malt and 
Hops, it 1s, too, more hopped than Stout 1s generally , therefore, besides being very 
nutritious, 1t 15 an excelent Tonic and particularly suited foi invalids, ladies nursing, or 
anyone requ ring a good strengthening beverage It is a “Sound Nutritious” Tonic, 
and very much recommended by Medigil men . 


WALTHAM BROTHERS, 
THE “HALF GUINEA" ALE PRCWERY, LONDON, SW 











e . ` 
HARVEY AND PEAS, Soc 
[By Appointment to the Royal Institution of Great Britain) e 

SUCCESSORS TO W. LADD & CO., M . 

SCIENTIFIC INSTRUMENT MANUFACTURERS, e^ 
BEAK STREET, REGENT STREET, LONDON, W. - 9$ " 

MRS SPOTTISWOODE’S POCKET POLARIZING SET, E. ° . 

lops; . 07 


Nicol and other Prisms, Makers of Maxwell’s Dynamical a&d Colour 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, & 86. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. , - 


"WALL PAPERS FREE FROM ARSENTO. 2 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranfted Free from Arsenic. 
Sole Adéress—1ro, HIGH STREET, MANCHESTER SQUARE? LO ON, W* 

May be obtamed of all Decorators Special Prize Medal, Sanitary Institute 
Award of Ment, International Medical and Sanitary Congress Silver Medal, National Health Society, 


Messrs. MACMILLAN & 00'8 NEW ' beoRS. 


MANUALS FOR STUDENTS.—NEW VOLUMES 


HEAT. By P. G. Tarr, M.A., Sec.R S.E. formerly Fellow of St. 


iversity of Edinburgh Crown 8vo 6s 


K Peter's College, Cambndge , Professor of Natural Philosophy in thé Un: 
A COURSE OF INSTRUCTION IN ZO OTOMY (VERTEBR ATA)" 
of Biology 1n the University of Otago Illustrated Crown 8vo 8s 67 


By T JEFFREY PARKER, B Sc Lond , Professor 


"AN ELEMENTARY TREATISE ON SOLID GEOMETRY. .By- 


CHARLES SMITH, MA, Fellow and Tutor of Sidney-Sussex College, Cambridge, Author of®‘ An Elementary 
[Nearly ready 


~ Treatise on Conic Sections ” Crown 8vo 
EXPERIMENTAL PROOFS OF CHEMICAL THEORY FO 


BEGINNERS By WILLIAM RAMSAY, PhD, Professor of Chemistry 1n Unıversızy College, Bristol 18mo 25 622 


TRIGONOMETRY. By the Rev. J. B. Look, «M.A e Senior Fellow, 
Assistant Tutor and Lecturer in Mathematics of Gonville and Caius College, Cambridge, late Assistast Master at &ton 
@Globe 8vo. Part I ELEMENTARY TRIGONQMETRY 4s 6d Part II HIGHER TRIGONOWETRY *35 d. Complete, 


7 && 


° ct - v 
THE sCHEMISTRY OF THE SECONDARY BATTERIES OF 


PLANTÉ and FAURE ByJ H GLADSTONE, PhD, FRS, and ALFRED TRIBE, F Inst C, Lecturer on 
LU Nature? Series 


emistry at lllywich College Crown 8vo 2s 6d 
« Phe little vone 1s a valuable contribution to ow knowledge of secondary batteries, and deseives to be widelg Aculated »— 


Electeualg eoi b 
e “SP does noli need many words to commend this clea and practical httle volume to all whom æ maygc 
e 


< ? MACMILLAN & CO, LONDON, WC : ed. 


A x $ a 9 N 


zou 9. 
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AMATEUR PHOTOGRAPHY. 


THE recent introduction of Britannia Dry Plates for taking Photographic Negatives has entirely revolutionised this 
attractive art, not oaly by shortening the ume of Exposure, but also by rendering the process so much more 
simple and clean ın the working The wet collodion process, by the intricacy of its manipulation by the eapense of the 
necessary chemicals and apparatus, and the amcunt of time and practice required to produce a fair negative, has long 
* @ stood in the way of photography becoming in every household a source of amusement and instruction With Britannia 
Bry Plates, any one who carefully follows the few instructions we give may fairly succeed even at the first trial 


e The Student’s or Beginner’s Set. Size of Plate 5X4 A complete Photographic Apparatus, comprising 
Lens, Camera, Stand Dry Plates, Chemicals, Lamp, Trays, &c — Price scs 
The Oxford Set, for plates 64x44, £5 Comprising Mahogany Bellows, Body Camera, Double Swing, two Double 
$ rs, View or Group Lens, Sliding Impod Stand, one dozen Plates Dishes, Chemicals, Directtons, all complete 
The Compact }-Plate Set, comprising Superior Double Swing, Bellows, Body Camera, Marion’s Reculimear 
Lens, Leather Case, and Folding Stand ın Case 47 10s 
The University Set, for plates 8} X6} £10, comprising a strong useful Lellows, Body Camera,with 3 Double Bachs, 
Tripod Stand andI ens Focusing Cloth, Chemicals, Solu'ton, Trays, Lamp, Measures, &c Complete in wocden box 
Marion & Gp.’s5 Superior Set, fcr plates €4x43, £17 A very complete set, all of the best material and 
workmanship, comprising everything necessary for working Dry Plates Leather Case for Camera, Case for 
Tripod Stand, and Box to contain all 
e Marion & Co.’s Superior Set, for plates 81 x6), 420 A very complete set, all of the best material and 


workmanship, comprising everything necessary for working Dry Plates Leather Case for Camera, Case for 
@ Stand, and Box to contain all 


PRINTING SETS. INSTRUCTION IN 












The Beginner’s Printing Set, for plttes 5x4 Mate- PHOTOGR APHY 
rials and Instructions complete, asse * : 
The Oxford Printing Set, for plates 64x4} Materials | MARION & CO have just erected 1 large and 
and Instructions complete 30s commodious Gallery for the above purpose, and 
The University Printing Set, for plates 84x 64, 40s have a staff of properly qualified assistants 
The Superior Printing Set, for plates 63 X 41, 45s Terms and appo ntments on application 23, Soho 
= -The Superior Printing Set, for plates 84x 64, 6os Square 





.ÉuE NEW SERI 
BRITANNIA PLATES MARION & COS 


EXTRA RAPID, PATENT 
po pesee vek oaeen iota] ACADEMY CAMERA. 


mulsion of the Britannia Plates superior to all 
Hone and wap dears har the same pa perior quality 
may be stgplied on a plate specially prepared for 
extra rapid work dida The most com- HALF SIZE, 
hat these Plates are as Quack as any | pact Camera ever 
1 ixl PS Mn , invented Each 
44X34 5X4 64X4h 9 64> 4 7X4 7iX5 8x5 8464 | Camera contains 

25 4d 3s gd 5s 3d — s 3d. 6S sd 75 3d 8s 84 Ios 12 plates which 

e 9X7 10X8 12X10 15X12 are exposed in 

e * rzs 15s 22s 6d 338 doz rotation, and 
rl rete | extra beige: 

, e had with re- 

"UOWAN'S GELATINO-CHLORIDE PLATES |i v 

. @ MARION & CO, Sole Proprietors oe Aa 
What do the Plates servegfor ? taken off the 


1 PoMtraiture and Jandscapgs, most lovely effects visible by transmitted light | Camera im the 
2 Lantern shdes afd stereoscopic transparencies , | open air without 





















with more detail nd better tone than by any exposure of the 
other process plates to hght 
3 Transparencies for 








largements full of detail, 

eof, vigorous, angl equal in all respects to the 

I Ei carbon it@s, with this advantage, 

thr produced in any light 

4 For reproduc#on negatives they are inva!'u- 
able , 














The Academy 
1 15 the Camera for 
The Bicyclist 




















Manion & Co 

















































































































































































. 4 à The Artist 
PRICES. The Detective 
Sa sd The Miltary 
Man 
P 3łX3ł Lantern Size 2 oper doz Sx a Lantern Size 5 6 per doz The Naturalist 
Axa » 26 , x63 » go s» The Tounst "| | 
* For other sizes the prices are in proporticn &c. &c BT S Md un i 

We have in preparation cases and frames specially made for these Plates $ SUNRISE 
Sample Chifnde prints can be supplied | == 





-9——- 
s The Negatives, though small, have perfect definition, and give excellent sharp prints, and make good Enlargements. 


4 
ce . THE PRICES BELOW INCLUDE THE LENSES. 


e No 3 Academy Camera, for Plates 1] ın square, including £ s d No 34 Supenor Workmanship —Academy Camera, best ma- £ s a 








a par of Lenses, and Tray with r2 Plates Size of hogany, with a pair of Marion & Co 's Rectilinear 
Camera 4X3 1n each 2100 Lenses, Tray, Porcelain Slab for memoranda each 10 10 o 
€ (Extra Trays for ditto 4s each rın Bntannia Dry Plates, xs per dozen ) (Extra Trays for ditto, with Ivory Number Tablet, rxs each 
‘—DNo 2 Academy Camera, for Plates2in. square including 
a pair oF Lewes, and Tray with x2 Plates - Size of nes Academy Si paar p esi da dun rear 
25 Camera, 9x7 X 4j m® 3 => 2 Na 5 sa 3150 Camera, 114x68 X 0d in ray 2 cc 6. 
€ (Extra Trays for ditto, yg 34 per dozen). PS EA Ey Plates, (Extra Trays for ditto, 125 each 41x 3iin Bntannia Dry Plates, 
No 24 Super&r Workmanship —Academy Camera, best Mahogany, is 6d per dozen) e 
with a pair of Marion & Co 's Rectilinear Lenses, lray, No 44 Gugerior Workmanship —Academy Camera, ingest ma- 
Porcelain for Memoranda each 7 70 hogany, with a par of Mariov & Co? ectilingtr 
pxra Tris, with Ivory Number Tablet, 6s each ) Lenses ‘Tray, and Porcelain Slab for m anda each 12 12 ce 
j PUES greens WERE cpi a Blacas Mor oed (Extra Trays fot ditto, with Ivory iBiffiber Table Ws each 
? 10} EE x 10d m each 5 oo | Capt Plucker’s Patent Telescope Stand, with Metal Attachment 
(Extra Trlys for ditto, 105 each 31 in. square Bntanma Plates, for the Academy Camera. for No 2 sze s each, for No 3 and 
1s Ód per dozen) O 4, Gas eac < e 
* 
@ Academy mera Se% complete with everything requisite for Photo- | No x Set £6 1os od | No 3 Se 3 Sloss od e 
A EN gatıv@ fand photographic Printing No 2Set * £8 gs of No ra @ efit 155 od 
° æ e NB.-PACKING EXTRA, ee 
. 
- MARION & CO., 22 & 23, SOHO SQUARE, LONDON, W. : 
* 
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CHARLES 


Liate Partner with R. & J. BECKS * 


NATURE 
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roo NEW BOND STREET, LONDON, W.* 


MICROSCOPES FOR STUDENTS AND AMATEURS, : 
Materials for Preparing, Staining, and Mounting Objects. New Preparations dX 


Diatomacez zz suu, 


Marine and Freshwater Alge with Artheridia and Tetr pores. 
ILLUSTRATED CATALOGUS, 2s. 


tc "m 


e e 
arate 


res 
e e 





' 
100, NEW BOND STREET, LONDON, W.A ‘ 








CHAS. CHURCHILL & CO, 


Importers of American Tools and Machinery, 


21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs C. CHURCHILL & CO. are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 variettes of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fiet Woods, Amateur Lathes, Chucks, 


Planes, &c. 


* HOUSEHOLD ELEGANCIES" 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaply and tastefully 3co pp 8vo. Post free, 6s 67 





AMATEUR CATALOGUE, 215 pp (Phololtho), w.th 800 Illustrations, sent on receipt of 6d , or 
new and complete Illusti ated Catalogue jor 1883, 215 pp Ato, sent for Is in stamps. 


The REMINGTON “PERFECTED” 


2 PERFECTED TYPE-WRITER 


No 
A MACHINE to supersede the pen for manu- CA 
script writing, correspondence, &c , having twice 
the speed of the pen, 1s aluays ready for use 
simple in construction, nof lable to get out of 
t order, easily understood ", It 1s used 1n Govern- 
l ment Offices, and by Merchants, Bankers, Law- 
\ yers, Clergymen Doctors,‘ Scientists, &c 
“ The other advantages of the machine, those 
for which chiefly I personally value ard em- 
ploy it, are worthy of a moment's considera- 
tion Its work in my hands ıs about twice as 
rapid as that of a pen, and became so after a 
few weeks of practice I have worked the 
machine for eight consecutive hours without more 
than ten minutes’ interruption, and at tne end 
of that time my hands were not conscious of the — , sr 
least @atigue Every writer ıs aware that the f& 
same thing cannot be said with regard to the 
pen —Ropert BRUDENELL Carrer, FE. C S, 
| 









&c" 





. 13 GOLD 
MEDALS. 


THE “OTTO” 


OVER 12,000 DELIVERED. 


NU aya of GAS guaranteed to 
€ 25 to 70°, less than in any other 
abes of Gas Engines. 

ROSSLEY’S PATENT TWIN ENGINES NOW 


See 
Te ie 
REDUCED PRICES® 
-~ BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London. 
I i AIO ARENA Ze AOE RS RCE 






Drills, Vices, Braces,- Bormg Bits, 
. 





e TAS 
- 
TYPE-WRITER.: 
e. = 
Tne Tunes Tuesday, September 11, 1883 
“The chief use of the type-writer may bg 
said to be for business correspondence, for 
rapid and legible copying, as for the transcnp- 


tion cf short-hand notes, P in the jaepara- 
tion of manuscrip® for e press yr for re- 


We) 8 vision or for the press, 
» type-wnter over the 
There is, firs:, the gma 
tion, and next, the supert 
duct The work of te type-writer is fairly 
compzrmble to a printed™roof, and may be over- 
looked and revised witM the same*facility, any 
necessary alterations being made by interlinea- 
tion with a pen Manuscript produced 
by the type-writer ought to go to the printer in 
aimos- precisely the condition in which it will 
D 
finally appear -- 
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16 SIL VR 
MEDALS 


GAS 


yi, » 


ENGINE. 





















































OFFERED Bu 
iz TERT 
_ e IG PRACH REVOLUTION eal oi 
e Crossley’s d'atent ‘‘ Self-Starter ” may now be applied. Bent nn 
The Safest, Best, and Simplest made He - z 
P "og n 
CROSSLE BROS., Limited, AWM A nan, 
: “°° p#hshaw, Manchester. ilu — ur A 
it \ 1 
A. deu 24, Poultry, EC Glasgow | Union Street = 
. 
@rinted by'R Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill Queen Victoria Street, in the Citygof London, and publishe by Y 
` -— MacuiLLAR AND Cc, at the Office, 9 and 30, Bedford Street, Covent Garden —Tuurspay “April 24, 1884 e bu T X 
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